COMPOSITIONS AND METHODS FOR INHIBITING EXPRESSION OF Eg5 AND VEGF GENES
Related Applications This application claims the benefit of U.S. Provisional Application No.
61/034,019, filed March 5, 2008, and U.S. Provisional Application No. 61/083,367, filed July 24, 2008,
and U.S. Provisional Application No. 61/086,381, filed August 5, 2008, and U.S. Provisional
Application No. 61/112,079, filed November 6, 2008, and U.S. Provisional Application No. 61/150,664,
filed February 6, 2009, which are hereby incorporated in their entirety by reference. Field of the
Invention This invention relates to compositions containing double-stranded ribonucleic acid
(dsRNA), and thei ' QLA RENL INHIBTING EaPRIGSHMY QR Ly

LGMBOSEEIONG ANIR LAPRESSHONY OR g
genes, e.g., the Eg5 and Vascular Endothhareieh i dtor (VEGF) genes formulated in SNALP, and
the use of the compositions to treat pathdielitedl fwplies

such as cancer. Bagkarpmngiof thedDR Mgk of U e mainisnansefiseiponuations, within an
rocesses of cell division and_programmed cell death. Within

organism is governed by the cellular :

normal cellsgﬁﬁjeh@éﬂ]ﬂjl%?ég%ﬁ?é gs%o%%‘?é’d’%]t‘ﬁpﬂgﬂﬂi’a‘ﬁfﬁ'n(sgﬂépéé% IS F &R brocess is highly
regulated. Inmpirol$ePativic diteggdiction Hs. cAlEe3 W nélat Seghsof (Bise gprbdes Sesvimayabe perturbed.
For examp'%;%lﬁ%ﬂ&?f\l%?glWﬂ92_{(’?@}’9149%3%&1%9#&?@@6‘8,(Qﬁ@@@@f&%?mﬂlﬁiiyaﬁoﬁ%oqiViSiO” cycle

through either the overexpression of a positive regulator. or the loss of a negative regulator, perhaps by
mutation.  CIARBGMTEY FePrigreay ?’IWBS?}P]Q@%ﬁ@é’tﬁ@%ﬁﬁfﬂﬁ%ﬁﬁé?@%’ﬁ%ﬁ’rammed cell death
through the eYeeaxpression-of a negative regulator. Hence, there is a need to develop new
chemotherapeutic drugs that will restore the processes of checkpoint control and programmed cell
death to cancerous cells. One approdefred P e HAAt of human cancers is to target a protein
that is essential forgelheyaienragee ssivmpnianietdariiecailsyaeiuqraseaditiontiane phase to the
next, certain requisife events must be leted. There. eckpoints within the cell cycle that
enforce the %%%\gﬂb%%tr of events g%%%ﬁ%%@&%ﬁ%%ﬂ%ﬁ%ﬁ%ﬁp%?ﬂ f‘i?%"%ﬁ#%‘dle checkpoint that

occurs durirR§ténpHerapisass. stag o Eatiersiy sy Hrdsibelitd Sprathihreiet préteingspith essential
functions in pitsis-rR\sNitiate: faemspindle Eheskpaitule Ares Ralifo-miasiss&f the small

molecules that arrest cells in mitosis, those which display anti-tumor activity in the clinic also induce
apoptosis, tﬁ%@%‘?%%é%ﬁé‘%ﬁ‘?#a%%%ﬁ %&%8%@‘{%3&,‘& n%%bgrammed cell death. An effective

chemotherapeutic for the treatment ofgapepfumeNrilidReRg Which induces checkpoint control and

programmed cell death. Unfortunately, there are few compounds, available for congolling these

processes within the B 8are8he BRI RBH B P e A K55 PES8is act as tubulin
binding agentscébhesd eiiniyoumds diterxtheoydethicits ity rofmicrdtultides! it dnetirectly alter the
function/struglire, of thRymitolcsRindie HsrabY.sadsiRg fritetic args) Bagause most of these

compounds specifically target the tubulin protein which is a component of all microtubules, they may

also affect oRfEIBF RS e Hll AT BIE ndtRPAPCBIRI 41T BESEEES RV ER THRTOttiBules have a role.
Hence, therexisngispaanead-timaydnis: thatimemispecifioalydargetprigins assdoiated with
proliferating GellSy, oy ofr Ol &@%&ﬁé@‘&ﬁ%d‘ﬂﬁ%&%@ ORIRhPEPIRING:thAL G Jacalized to the mitotic
spindle and Known togbe required for formation and/or function of the bipolar mitotic spindle. Recently,
there was a Ty oPE RN HYR&Ie that disturbs bipolarity of the mitotic spindle (Mayer, T. U. et. al.
1999. Sci(_ence 286&5&4&&&F§zla4gahemeieuimwmdtW@f@wa@eerﬁpMﬁdaHy, the small
molecule indyiggd,the RTanLRIaNE SR b Sreln 2 monaasital gyray of

. Jg’?@%@é’r&%‘;&ﬁ?%bo_ .
microtubules emanaté&d from a central pair of ¢entrosomes, with chromosomes attached to the distal
ends of the ANEISwBessIPHE Shvah hosELes Rrasbammset errbrissiinas e Mhonoastral array. This
monoastral greayphedetypRdiac bararpieviausly observed in mitotic cells that were immunodepleted
of the Eg5 motor protein. This distinctive monoastral array phenotype facilitat d,ident'{fi ation of
monastrol as a potRIAT AT B ECe Tdosy, facHaS o WAS Fiher Showi: o RRIBI the Eg5

motor-driverfonesilieysds prreresioiulEsonidafontiagesxskyo meecEhBomsms s on dstiskhad no apparent

effect upon thedlptadJdisRsingmetan@bepaR-BeIMOISL (&) @SPENRSIB e famyalgi-appaktus movement
within the cell. Cells thtzt‘t_diso(ﬁlpayt e monoasiral array hgg}u%r}yﬁ%&itgler %@{Qeugﬁlni Imunodepletion of
Eg5 or monastr6liniibition E%r AfreStin'M pﬁase of the cell cycle. However, the mitotic arrest
induced by eitdipimrtbricdepictioho hinmbubaof gD isttensidnellkepeyiesThitarze00. J Cell Biol
150(5) 975-8R)tBothithe:iBaneasikaba ianphensiynsi@Rdhbemel coelammash rmitasis induced by
monastrol are reversible. Cells recover to form a normal bipolar mitotic spindle, to complete mitosis
and to proceed through the cell cycle and normal cell proliferation. These data suggest that an inhibitor
of Eg5 which induced a transient mitotic arrest may not be effective for the treatment of cancer cell
proliferation. Nonetheless, the discovery that monastrol causes mitotic arrest is intriguing and hence
there is a need to further study and identify compounds which can be used to modulate the Eg5 motor
protein in a manner that would be effective in the treatment of human cancers. There is also a need to
explore the use of these compounds in combination with other antineoplastic agents. VEGF (also

known as vascular permeability factor, VPF) is a multifunctional cytokine that stimulates angiogenesis,
anithalial call nroliferatinn and endothelial call crirvvinvial \VECE fcan he nrodiiced by a wide varietyy of




determined in any cell expressing the target, either constitutively or by genomic engineering, and by
any appropriate assay. However, when a reference is needed in order to determine whether a given
dsRNA inhibits the expression of the Eg5 gene by a certain degree and therefore is encompassed by
the instant invention, the assay provided in the Examples below shall serve as such reference. For
example, in certain instances, expression of the Eg5 gene (or VEGF gene) is suppressed by at least
about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, or 50% by administration of the
double-strangegQligonucleptidenokthrd meeation cinsamerRmhadimeants die & apandigr VEGF gene is
suppressed by at least ahqut 60%, 70%, or SO%GQXan{Tﬁijnistr?tion of the dou Ie.-t?tranded

(% ]

oligonucleot%aév@i R lélrlﬁiatl)lﬁ(? 'I]hd%%%‘?o@}%%sog}men{g, 031%9513‘%1%@‘?0%3%?&‘@ d‘éne is suppressed by
at least abopt@8#00%6|! e Yrimffedivistratimrepéthe fdoliblecsirandddwligomecibetide of the

invention. The faRigsanghExampishieonRiavidss yaliasdesinkibitionof &xRigS#iQR ssing various
Eg5 and/or YEGF dsRNA mglecules at \é%rious concentrations. A§ l{z(()ad herein in the context of
By A

Eg5 expressiShepSiPdEERY TP ERETR AR REREE s PRt BIS S A AP TR SRS UPSFer to relief from or
alleviation obpsth clegisahprotessesaniegintedshytEg Siariay bR G epidssianmpptaéscontext of the
present invenlipp Inseian ARLIRIASS AR ARG LINGLCONIIPRS iRl QrlgIR.Re AW (other than

pathological processes mediated by Eg5 and/or VEGF expression), the terms "treat", "treatment”, and
the like meadR e Al Sheara FATE T TUILE BHES LG RS SEIERF O L RESHIHGR, or to slow or
reverse the mggnﬁsa’abmiinfpsmefm mtwitmmmm@msmm@am mwglmssimﬁ‘édnepatic'carcinoma.
As used hergi e RiaER-dciaRaYLaRlk: Bilealue ATRURRARRIANINA el gpctive amount

refer to an amount that provides a therapeutic benefit in the treatment, prevention, or management of
pathological}iscedses Pretionaerty By sas RSN B - AP BEUEH a1 efetderiBymptom of pathological
processes rpedintednhydigS and/or VEGF expression. The specific amount that is therapeutically
o e A SRtermineg b ordnanedieelAGHIRTEL AT TR wibhceneraind o0

factors known in th&art, such as, e.g. the type of pathological processes mediated by Eg5 and/or
VEGF expré8#iéls i pritiv e rstorss dridagetitpanstagaettipavishsgieaiprotedseuindediated by Egs
and/or VEGR@xpressienwangd-theragdminisiratioof oifelisantspaibielagisahpraeerspmmediated by Eg5
and/or VEGE gxpression a . As herein, A, pharmaceutical composition: comprises a
harmacolo M) St ST Sre SN A e 2 e B e e e
herein, "phatPeeiferdide yruifaesioesinguend the{armptonie by brestvataifcumdio Bty "effective
amount” refgrsdeoadiamguiriatalRNAaieative b presueephciniandeshahammacological,
therapeutio gt preyentive tosult Fer example, fiadienclinicalieatment s cnsidgrggl effective when
there is at least a 25% reduction in a measurable parameter associated wit aglseqse or disorder, a
therapeuticaliyoatitehefienioumerskaiel etpior ihenraattiehteithbidiseale bedisorderssy the amount

necessary tQiafieet al igasicrdRMeductioRiRhpiRa armelels moldertrim pharmmesitically

acceptable (;I:ilrrrlier'\'“_f1 1;?{§t gcarrg% J%Ea%%qynig 1aatti{Jn of a @g{lag)eugicoa e ti n,%l i(%Iéarso%ribed in more
detail below! " SUEH Carfie plncl}ﬁtag, Gt are not mited to, salne. pufrered saline, dextrose, water,
glycerol, ethemblrdend. combitiativesiihbeedioWihe tekibishe ifit altyoedeivdenotéivadlture medium. For

drugs adminigteseehasallyPharmasgstically-accantablaaiisrsinctiddsphuiieacplimited to
pharmaceutically acceptaple excipientsﬁ%uch as Siiert diluents, di Lntegrating agents, binding agents,

d
lubricating a8 Rt FESIN o E B RS AR B H SRS CR AP B B AR @R atives. Suitable
inert diluentsvifhechutie st diietts drad dalieiutire carbpratbasgdibmayd edierumopglosphate, and lactose,
while corn sigreh,and @iginic aci,Ar% SH3PIe HiRIDIeATAINGAJEN - R R IgHRQeN LS dRay include starch

and gelatin, while the lubricating agent, if gresent,_ will generally be magnesium stearate, stearic acid

or talc. If deSIPEEY the GBRIETARE HRRE Ry TR RYRsAsrsidh Al iR Henbstearate or glyceryl
distgarate, _tcraieilay &bsouptibrivn ;h@gh@ﬁbﬁibésﬁﬁ(ab_ﬁaﬁﬁ())‘ BAlsthsedheseih paaitransformed cell” is a
cell into whigh 3 veciof hag pe@?é}é%tﬁﬂ%{gg%f{&g@ which 8 A3RNAMaleqyie mayhg.expressed.

Double-stranded fibonucleic acid IdsR s described in more detail below, the invention

provides dolifAe&tia At SERUA BRI Y YHSIRIAT HoterRss PitashisimpiReeldratsion of the Egs
and/qr VEG H-xgaﬂecimazee_llh@mﬁﬂh@liwfmﬁtﬁimﬂaeedaﬁM%geemmiae&}ﬁhiﬁnﬂsﬁgtswlﬁmanq comprising
a region of %gh‘ﬁ%éﬁg%’i%%ﬁﬁ‘&ggé&éé%%}'SB?SQE?{%{%%P%@&Q&& (hQF AMRNA formed in the

expression of the Eg5 an F gene,”and wherein the region of complementarity is less than 30
nucleotides MIERHEC g SleEdRI1D ha G EISBtRSIRIRTGHT 288 WHEFIHES HIIIERNIE Ahon contact
with a cell expressing said Eg5 and/or VEGF gene, inhibits the expression of said Eg5 and/or VEGF
gene. The dsRNA can be synthesized by standard methods known in the art as further discussed
below, e.g., by use of an automated DNA synthesizer, such as are commercially available from, for
example, Biosearch, Applied Biosystems, Inc. The dsRNA comprises two strands that are
sufficiently complementary to hybridize to form a duplex structure. One strand of the dsRNA (the
antisense strand) comprises a region of complementarity that is substantially complementary, and

generally fully complementary, to a target sequence, derived from the sequence of an mRNA formed
dAiirina the evnreccinn nf the EAR and/or \VVECE nene the nther ctrand (the cance <trand) comnricac A



5,639,873; 5,646,265; 5,658,873, 5,670,633; and 5,700,920, certain of which are commonly owned
with the instant application, and each of which is herein incorporated by reference in its entirety.
DsRNAs may also include nucleobase (often referred to in the art simply as "base") modifications or
substitutions. As used herein, "unmodified" or "natural” nucleobases include the purine bases adenine
(A) and guanine (G), and the pyrimidine bases thymine (T), cytosine (C) and uracil (U). Modified
nucleobases include other synthetic and natural nucleobases such as 5-methylcytosine (5-me-C),

> hydroxymetiyl fioaine XANIRINE. IYRYIRRTAIG s ARIRadeaE.Apsi A pther allcy
derivatives of adenine and guanine, Z-prgpy‘ii and other & yl derivatives of adenine and guanine,
2-thiouracil, tPethsSthptaimEcEHbEDe PrbRStEatTeoull e Rifiebie dnthclfraunsat S-hepYRYIGacil and
cytosine, 6-agertifagis eYiQIINE:A erimyIMiRef Sreaaihipsedd ol caatin drdhiothagie8-halo, 8-amino,
8-thiol, 8-thioallcyl, 8- .h%%roxyl anal other 8-substituted adenines and guanines, 5-halo, particularly

5-bromo, 5- TPl 8?(1)ar‘°’rt|1§t and other 5-substituted uracils and cytosine's, 7-methylguanine and 7-

methyladenine, 8-5E&GUakink eime =8 aradmeaimsatilie SeiyudBindsaneigagiaatienine and 3-
deazaguanipgand ddeazandgnindwihepnualenhasesinehsde theseddisesediin U.S. Pat. No.

3,687,808, those disclosed in The Congise Encyclopedia.Of Polymer Science And Engineering, pages
58,550, KGRI L CHRLERRAAINEY ke Rt (e HOL STy CAheCh ot ol
Angewandtel@hermispirssermatiorallEditivericrodnoderseingluding eaesses distiogeddspSaighvi, Y S.,
Chapter 15, DsRNARessarch-ANd ApRlcaiansdpageseR%aRitregke, S. T. and Lebleu, B., Ed.,
CRC Press, 1993, Certain of these n cleobase? are g)c%k%g%rl seful for inciﬁa in? the binding
affinity of the oligo}ﬁ?é??éi%&%‘ﬂ’éﬁjﬂﬁag%fit%léwgﬁﬁ% S Hese A TS S-S LT e?:f?ﬁg imidines,
6-azapyrimidipessandiN-RighlsccamdrG:erepiistimmechemsra snivolud RY /2istarferspro RAatenine,

5-propynyluspejland Go PEARYRYIS HOSIRG: RemetbylcuiRsineg SrhsliltionsibayebesRshawn to increase
nucleic acid du_&%lex stability by 0.6-1.2.degree. C. (Sanghvi, Y. S., Crooke, S. T. nd Lebleu, B., Eds.,

DSRNA ResBARhBAFAFHIREAFEESERE $1ey; BTE A5 853 SEBT R PRI AHE e presently

preferred bass substitutiops;eve ndhdhe: partic (Hery. whaiv CoMBInedNutth2u6-enwtholyethyl sugar

modificationg, g0 RARICHRIL ixleaki,-%T&%L%ﬁ&sé;@é}tetgé%gg .,rgf%rmn phEefainof the above noted
t

modified nucleobases as well as other modified nucleobases include, but are not limited to, the above
noted U.S. PAt! Né: 1383 2osamaslidica VO &V PP Rd<mng48ndd2t 891 86 36- 5 154686’ 5,175,273;
5,367,066; %432 R 2atnrdadetihiaism459y20%ib0484108(80b 5O devehyBadlE d65REB40; 5,587,469;
5,594,121, 5596.091: 5.614 ~and 5.68 f ich.j ini by reference,
and U.S. Pa(f‘i.t5 ﬁlghga%%ugf%é%g%gof g%?ﬁ%ﬁ%%ﬁ&%h dﬁ%ﬁrﬂ%ﬁe@iﬁe@%&%ﬂgﬁe&g Qﬁgfnother
modification"@#4HBaSRNIE%T the invention involves chemically linking to the dsRNA one or more
moieties or conjugates which enhance gwe actgvi"[]\f,tﬁglm‘l,%lrn%stribution or cellular uptake of the dsRNA.
Such moieties include but are not limit ' as a cholesterol moiety (Letsinger et
al., Proc. Natl. Aci®iskisad A ca9posgpnsE53ng 556 oshstitraedad vhaneteiraeétafsBidrg. Med. Chem.
Let., 1994 4053:3:060)h Selpiaiiiebra Bunke WhSHrfadtincahéMenaharan et andamuMay . Acad. Sci.,

1992, 660, 306- 309, Manohar. tal.. Biorg,. Med. Chem, Let., 1993, 3,,2765-27.70), a thiocholesterol
(Oberhauseygt% R %%@%8@?%‘%&?& ! il%?gtr%% iBﬁ% i %fﬁaal% ’1d:p§1.-?1 t6decandiol or
undecyl resitiiesL(Baisbn-Beriaamethall fENVBE e tooposidonty ecrsaREkaov etal., FEES
Lett., 1990, 2593 3tk outiarciin efatmBileehimieadRfBe7R1id8s54) g AiRbOsHbEIIPId, e.9.,
di-hexadecyl-rac-glycerol ar. triethyl-ammanium 1,2-di-0-hexadecyl-racglycero-3-Hphosphonate
(Manoharan'&t4 ©f SHEREHEH Egﬁf P36, 3651-3654; Shea et at, Nucl. Acids Res., 1990, 18,
3777-3783), a polysmundnghvadicipethiterie iy conpbsiivg e raiizm duble-Nuotdsides & Nucleotides,
1995, 14, 969:973). R A0 RRIANE 206G ACIH(MaRaRG BRat At BHARSERAN Lethnd 995, 36,
3651-3654), a palmityl moiety (Mishra etal., Biochim. Biogghi/s. Acta, 1995, 111264, %%2%237), or an
octadecylanffe& & %ﬁ‘ﬁﬁﬁﬁ&&gfﬂﬂﬁﬁ%ﬁ}éﬁ&@éﬁﬁﬂ SRS R ERE L AR Y BRArRTACS!. Exp. Ther.,
1996, 277, 92310 3MerdReprbseritétivend sGidpatent sitR it erclythel ive pee atidiv ofideichadsRNA

conjugates inglde o areet i ied o R Bk NOS: ¢ BRASIO A II A2 AHEAQS: 5525405
5,541,313; 5,545,730; 5,552,538, 5,578,717,5,580,731; 5,591,584; 5,109,124, 5,118,802; 5,138,045;
5,414,077; 5486004 G151 A39°5HE bhs 8 EShisgisAe: PEEH AN HBEE IR 883 025, 4,762,779,
4,789,737; 4824 481308 indn8ir 18 3bleds O OB Zudi0 m8¢0:b8i &, 0BZEEBID, B(1121963; 5,214,136;
5,082,830; 5,112,963; 5,214,136, 5,245,022; 5,254,469; 5,258,506; 5,262,536; 5,272,250; 5,292,873;
5,317,098; 5,371,241,5,391,723; 5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785, 5,565,552;
5,567,810; 5,574,142; 5,585,481, 5,587,371, 5,595,726; 5,597,696; 5,599,923; 5,599,928 and
5,688,941, each of which is herein incorporated by reference. It is not necessary for all positions in
a given compound to be uniformly modified, and in fact more than one of the aforementioned
modifications may be incorporated in a single compound or even at a single nucleoside within an
dsRNA. The present invention also includes dsRNA compounds which are chimeric compounds.

"Chimeric" dsRNA compounds or "chimeras," in the context of this invention, are dsRNA compounds,
narticiilarivi deRNAc which contain two or more chemicallvy dietinet reainone each made 11n of at laact



In one embodiment, the invention provides pharmaceutical compositions containing a dsRNA, as
described herein, and a pharmaceutically acceptable carrier and methods of administering the same.
The pharmaceutical composition containing the dsRNA is useful for treating a disease or disorder
associated with the expression or activity of a Eg5/KSP and/or VEGF gene, such as pathological
processes mediated by Eg5/KSP and/or VEGF expression, e.g., liver cancer. Such pharmaceutical
compositions are formulated based on the mode of delivery. Dosage The pharmaceutical
compositions-feptyigskhereinals cdminisiaredin.drsages-sulliciant o dohihik-rxpsgssion of EG5/KSP
and/or VEGF genes. In general, a suitable dose of dsRNA will be in the range.of.0.01 to 200.0
milligrams p*é!glé?ﬁ?QF[éFH‘t?BWWEW%? $RE F BREN D SRy e G endrsin iR 8¥5nge of | to 50 mg per
kilogram boiygtreighitpeésdayd BERMNXampigs tie sk Actarsiedamimisterddati81 mg/kg, 0.05
mg/kg, 0.5 @Q@sédmﬁ’s%@w@h&iﬂﬁ%@r s 000, 0 MK LortOMEkS 2Bia/kg, 30 ma/kg,

40 mg/kg, or 50 mg/kg per single dose. he pharmaceutical composition can be administered once

daily, or the AERABWL B SIRAATURLBENBSHHG! IFld? SPiHsvavs aBclisuds af 35diGhriate intervals
throughout the: st (The@{festaiaCsitgle dUSE U EGS/K SReANB/O RidEsGietevdls is long lasting,
such that supseauentAPREae.RATInRIRteR ALnatmoes Ak Akl i, o gkgot more than | 2
3, or 4 week Intervals. In'some embodiments the dsRNA is administered using continuous infusion
or delivery tﬁ%h’@Hea%ntrolled release formulation. In that case, the dsRNA contained in each
sub-dose must beigesespandinghts makien i hraes tamdhievestbentoialdadty dosage. The dosage unit
can aiso be compounded oL AalivRr. pa seupiahiarn e g ARG, NS IliRNAl SUsigIned release
& Vit se of the dsR

formulation f’/vﬁ} provides sustained rele NA over a several day period. Sustained
release fornsbliseisastand hren Knahscrthes s srepanERibly Neeri%6t delivery of agents at a
particular sitegsu@vascavid bausadpilthe agemts ehthei-present fveRRON torthis embodiment, the
dosage unit contains a correspongd; ipl ft@e_ j &93&; 'I;#?\ %ﬂl}} isan will appreciate
that certain ?ag’gf‘(%?ss%ré%ycﬁn Iﬁteilg%gtctl e oséﬁ?é?g%% m?r%%quweg Per Z% Ively rea?i subject,
including butndaslimtitetiestting senerigeciiBaE3d iddiSorder, previous treatments, the general

health and/qt@ge afthe subieatcancotirerdiseasespareniR VOrRNEas Jr eaimertfala subject with a

therapeutically effecti ' of_a compasition ingl ' tment or a series of
treatments. @é‘ﬁ%ﬁ?e%%@%ﬁég 065ggg"e(%gzé?’r?(?k %%%%%‘%#%@%%@ 531 ivdlnﬁrgl dsRNAs
encompasseutipyrtheraniantiorticanlsEhHEINASINY COniéftidiarvetHddaiadids B fe basis of in

vivo testing gi5ing aaperaRAis.aninal fadel ascdescriretelsevihaig: hereiimemyAdvances in

mouse genetics have generated a number of mpuse models for. the study gf.various human diseases,
such as patﬁ@%ﬁfé%%%&?é&%@%t 8&&%‘&%9@%@%3‘1‘3 END/BR Q\PEES%CXO%IOM i

expression. Such models are
used for in vivtictestingpdidsRRMNAlctsr Wt the fiort detditnininigtadhesepse stieslisoefigtnve dose. A suitable

mouse modgkis.fPNEXARNS. AMRLAE CHNAINNG Acriasnig exPifsainenbiunan EASIGSP AND/OR
VEGF. Another suitable mousg model is a tran nléngggf ie}rr ing a transgene that expresses
human EG5?I§§%Q&RIB%I%4\I/@GIQ‘GU“AF&%W§%%L{ & éje it ey S S hoR S8RBSunds can be
determined bfastandarehdbanizace ufiSALD OEN RS (f Calhcdiiies At skpakiheniadi&dimals, e.g., for
determining the, | P20 (the dase lglaakic,p Q¥ abthe peryfation) and the EDSO (the dose

therapeutically effective in 50% of the population). The dose ratio between toxic and therapeutic

effects is the*thNerafFelticHhHEL BB EY S ekpressed as the ratio LDS0/ED50. Compounds that
exhibit high therapeutimdrgdibedmasetprafeMetdsRNA hergatarebtakrboh fromi ¢adlseultdre assays and
animal studig RANBEURSH RIBAYIANN0.2 JAR G-l dosaar. BB JLMNMARR dhscdosage of
compositions featured in the invention lies generally within a range of circulating concentrations that
include the EESOMFitE4dle or no toxicity. The dosage may vary within this range depending upon the
dosage form employetranddbe sadtriof adaministatipastsilizeddifed anyecodapaunatsse in the
methods fealyied e mieion. ine iherapsuinalaleglive.dose fan By atiated intally from cel

culture assag:/as. dose may be formulated in animal models to achieve a circulating plasma
concentrationairigecdifiefneeiansdefonerleniieh a8 priBtesraPtnipR R Bamidedn Saribtebf a target
sequence (e;g:1-a6Maming & deamased doncant ationiefihe poly prptigerthiatiocides the IC50 (i.e.,
the concentiation gf Ihe.lest sompound which achicyes-a ballmexmalinhibianof symptoms) as
determined Ih GeIfEaRture, Such Information can Be tised fo more accurate y determine useful doses in
humans. Leveisertifasirdenmaynysifrdasighedidior dekipiacipsfiftgin setiesrivalseddfiotin
chromatography. In addition to their administration, as discussed above, the dsRNAs featured in
the invention can be administered in combination With4other known agents effective in treatment of
pathological processes mediated by target gene expression. In any event, the administering physician
can adjust the amount and timing of dSRNA administration on the basis of results observed using
standard measures of efficacy known in the art or described herein. Administration The
pharmaceutical compositions of the present invention may be administered in a number of ways

depending upon whether local or systemic treatment is desired and upon the area to be treated.
Adminictratinn mav he tonical niilmonaryy e a by inhalatinn or incrifflatinn of nowdare nr aarncnle



A large variety of non-emulsifying materials are also included in emulsion formulations and contribute
to the properties of emulsions. These include fats, oils, waxes, fatty acids, fatty alcohols, fatty esters,
humectants, hydrophilic colloids, preservatives and antioxidants (Block, in Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p.
335; Idson, in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y., volume 1, p. 199). Hydrophilic colloids or hydrocolloids include
naturally ocgHing, ghms :ﬁﬁ?&&}’&thf‘%%?l%{m%f@d%‘d%&&xé)%?@\%‘f%‘r ides digr gxample, acacia, agar,

alginic acid, carrageenan, guar gum, karaya gqum, and tragacahth), cellulose derivatives (for example,
carboxymetﬁ%@?ﬁ%@ﬁn@%é%%%%@é \iiee m&’r’?ﬂ‘@ﬁnﬁ‘i@ﬂt’f’%@ﬁ?ﬁ‘é‘%ﬂ%ﬁ@(ﬁﬁfple carbomers,
cellulose ethaiscand eamaxivinymelymes)st theseisprysemafiswaibishwwaiardtofarm colloidal

solutions that t stal é|l112%leoméle| |&Vls t%:ysf%'h n%g&qgage ferfacial films around the dispersed-phase
droplets an by Increasing the viScosi external I[%ase Since emulsions often contain a

number of ingredi&ats $ieA ﬁs"%‘&rﬁiﬁ%%%@? ﬁr@telﬁ§3s¥éﬁ*éﬁéﬁdﬁtgi§h@%ﬁh%i’ﬂﬁé§lbh& fay readily

support the gigwihigigmicohesBesamiateuntions often mqqmmm% puaﬁﬁéyaii»éﬁghmn monly used
preservatlveis\ mclud%d |(p uIS|on {{ ‘%]13 Etl SbInC‘!Hd e;lth araben aben quaternary

el t@ € Sech 1@ anu%m’xs
ammonium salts, enza onlum C ers o oxy enzoic acli bOf C acid.

Antmmdantsﬁ%@%%&%#ﬁﬁﬁdﬁﬁ%ﬂd@w% emuIS|on formulatlons to prevent deterloratlon of the
formulation. Antio&iﬂﬁﬂiﬁeid&%@@iﬂ}ﬁ% he:fraq mi@a&ﬁw@m%&g SUChas i@%@ﬂh@l@ﬁa@ kyl gallates,

butylated hydroxy n| ole, b Iated hy tolu ts such scorbic acid and
sodium metabisulfite; and & o%l %%ne%(gls sefgﬁgqas &t rgéqg%‘d tart Orpéeggloo hd'fcithin. The

application &@Nﬂéﬁﬁm@mau@@v@e&%@g}@w@@%@ ped dFerapPduislAnd methods for

their man Uf@Qﬁ%ﬁrﬁ%Qﬂ%%@&Wﬁﬂr&ﬁ@@o%ﬁéﬁé%ﬁr('@l%%ﬂ&#&ﬁ@ﬁ[ﬁ@@m&ﬁé Posage Forms,
Lieberman, Rieger. and Banker ), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199).

Emulsion formulatidREFBPBIAPY %&Y%\}fgnb‘?&ﬁ% Wi «g B SR BUERAEESBLEE of formulation, as
well as efficAeydroin sumabsbndtiomandidioaypaiiability Standpuint, (RosofhtixntRirarmeeateutical Dosage
Forms, Liebgrman,fRiegenanst Bankgtdrds:bs 19881 Maueelekkay, é@corr%ea MY Qrigel. Y., volume 1, p.

245; Idson, in Pharmaceutical Dosage Forms, Lieberman, Rieger and Ba er (Eds.), 1988, Marcel

Dekker, Inc I NERT FERRARIOVS. 9&&%@%"&@3}“Nﬁ’??é’?&flo‘fmaganfa%a‘v%% B é‘§:‘Bﬁ3§f§fég\/|tam|ns and
high fat nutriik€Hieipbiratignssare afnadilgFthe arlederd8lsSthad, Way&icanbmandysbe@n. administered orally
as o/w emulgiansi;i:JN 296 eRRRdiRENS QLIS AESAALINYSPURRENE.COPRISINg of dSRNAs and

nucleic acids are formulated as microemulsions. A microemulsion may be defined as a system of
water, oil antArhpHipRResRiCH Rairsitgie SpCHIPISmBaE and ﬂﬁ‘é‘fﬁfé‘ﬁ&ﬁﬁdﬁﬁ@éﬁy stable liquid
solution (Rosafteitra®ifrarmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, '“%m%iﬁ‘é\{rm%oﬂh!qufPAUm%x%ﬂhg%@éngéép{%'bém'ﬁ{&’&%i%‘iﬁ%'9'35 gre systems that are

prepared by first dispersing an oil in an aqueous surfactant solution and then adding a sufficient
amount of a'RSTFAT ETROPORERE SFEMERRIR 415 Rt rafBuRitEadionint R GOHBIEBIB IS s Rlransparent
system. Therafosejtiiar agvisieffscheye-aistdaetn @l@ﬁ@ﬂdﬁﬁdm iTennesynamieally stable,

isotropically cle‘z,gtﬁd &31'1%‘ u%lzc;[lwm E\ISYCIPA% %ldl Sthfltl%r% tablllzeg t%l rffaualjﬂlms of
surface-active malecu (Leung ah a Controlle ease of rugs Tymers and Aggregate

Systems, RFXGHIH usirg, atﬂ%@)@%ﬁapaﬁﬁgﬁé&om@e’\/wm@@%ﬁm}nww@%mu|s.ons
commonly agedprefgiedawnmneasnkination x&tignfaest@mﬂ@@@mpmm%m&d@ agpwater,
surfactant, cosyrfact%%r%gvd 1electr rx;(e }%@&Q ary%% mlcr emul |s o E1 e v \i\]/ater in-oil (w/o) or an
oilin-water (o?WYtype IS dependpentt onthe properties oP?ﬁe ol an Sirfactant Used and on the structure

and geometfidpaeRipg bR HE psteanhedels and hydrocarbon tails of the surfactant molecules (Schott,
in Remington's Pharmaeriied-ariRpcas cMackiBublishing eriobaskts Band885, p.271).  The

phenomenological zilsppnrlofe\%h Lﬁ[}l[{ [cn hase dl%get?rgs sﬁn‘?% &ﬁe”ﬁ'}{%yo%tﬁ{g's%%?& has yielded a
comprehensive knovﬁe ge, toones heart, 061 ATRatE mlcroemuIS|ons (Rosoff, in

Pharmaceuﬁttahm@a@éfﬁwrmsﬁ_mén,lﬂwg@gﬁmﬁ}@mk@nGE@S%/KMGMEﬁfeinDekker Inc., New

York, N.Y., velupedhiRsArs BIQckdin Rhpmnasasicsl Q@&@%%@&{mnughﬁknam Rieger and Banker
(Eds.), 1988, a&cel Dekker, ew Yor k, N.Y., volu p. 33 Prrs'arlfj %@red to conventional

emulsions, MIGSERRISBRES fgést PV rzﬁ‘ldﬁ frugs in a formulation of
thermodynamMWabteVd}rapéetgmlaneltfquect@sm@mém@mbby adiBurfactants:used in the
preparation of microemulsions include, but are not limited to, ionic surfactants, non-ionic surfactants,
Brij 96, polyoxyethylene oleyl ethers polyglycerol fatty acid esters, tetraglycerol monolaurate (ML310),
tetraglycerol monooleate (M0310), hexaglycerol monooleate (P0310), hexaglycerol pentaoleate
(P0500), decaglycerol monocaprate (MCA750), decaglycerol monooleate (M0750), decaglycerol
sequioleate (50750), decaglycerol decaoleate (DA0750), alone or in combination with cosurfactants.
The cosurfactant, usually a short-chain alcohol such as ethanol, 1-propanol, and 1-butanol, serves to

increase the interfacial fluidity by penetrating into the surfactant film and consequently creating a
dicordarad film becalice nf the vnid ecnace Anenarated amona crirfactant moleciilae Microemiileinne



0 o0 AD The hydrochloride salt of 3-[(6-Amino-hexanoyl)-ethoxycarbonylmethyl-amino]-
propionic acid ethyl ester AC (4.7 g, 14.8 mmol) was taken up in dichloromethane. The suspension
was cooled to OC on ice. To the suspension diisopropylethylamine (3.87 g, 5.2 mL, 30 mmol) was
added. To the resulting solution cholesteryl chloroformate (6.675 g, 14.8 mmol) was added. The
reaction mixture was stirred overnight. The reaction mixture was diluted with dichloromethane and
washed with 10% hydrochloric acid. The product was purified by flash chromatography (10.3 g, 92%).
1- {6417-(1. 5 metv- BN Ol ISR B G2 £ el BBl L, the

tetradecahydro-1H-cyclopentala]

phenanthre@%ﬁfeﬁ%’dﬁ?lﬁ‘mlHWW@%O%?L%%%BW?B%‘W BERFHYBHRE acid ethyl ester AE AE
Potassium tedutnisgen Shrgfe®ilB mmol) was slurried in 30 mL of dry toluene. The mixture was cooled
to OC onice and 5 g (6.6 mmol) of dlester AD was added slowly with stirring within 20 mins The
temperature was kept below 5C duriBgiehes 1 LR SHRHEG was continued for 30 mins at OC and
1 mL of glacial acetiG. aCfﬁa\@‘agiﬁidefdxgmm&%@ﬂ&%i@wﬁdobw%gdpfwwéwo in 40 mL of
water The resultant mixtu ted t |th 100 of dichloromethane each and the
combined org%amn?csé%t?gﬁégvlgé?%wﬁédmtﬁ?:e with 10 m Q&'—; phosphate buffer each, dried, and
evaporated to dryfeSs. 2Phelasigtiehn aoHise shoedert et ﬁ?ﬁ%ﬁ’t@l@@ﬁé oBSBIBMEBCRd extracted
with three 5@igptrpastionsdtrold pH 9.5 carbonate buffer. The aqueous extracts were adjusted to pH 3
with phosphoric a nd extracted Wlt f|v 4 n f chlo oform w. |ch ombined, dried
and evaporated to%lc](l%ray%ess eraﬂa}é trﬁé&(l:ﬁ?e Wa‘tasfecgl)ﬁr0 I;&éo n C r{é)od&a%eéggplﬁy S I’?é]g 25%
ethylacetatettasameds)- afford 1.9 g of b-ketoester (39%)

[6-(3-Hydroxy-4- hwl@&xm%h@ymﬂgimew@v@sfaﬁpnhﬁa@yélneaefamﬁ%igw-

(1,5-dimethyl- hex;ﬂ}ﬁ%% 13-dim th 1-2,3,4,7,8,9,1 11 1 13 14, 1%&‘%]%7 decg gdro 1 H-
cyclopenta[a]phena rén-8% és gr‘%lfhﬁ ﬁ\ 0 CorM% e?ﬁ%ﬁﬁ as T drépwise over a
period of 1 hwroght iefididndPrninteeenof dketoester AE (1.5 g, 2.2 mmol) and sodium borohydride (0.226
g, 6 mmol) in te”aﬁ)@r@f#ﬁ%ﬁ%@ﬂ&%&gﬁﬂé@ﬁ@cﬂ’%@@@ﬁ%@@%%ﬁ(ﬁﬁ%ﬁmibﬁﬁﬂr 1 h. After
cooling to ro ature 1 N HC1 (12.5 mL) was added, the mixture was extracted with
ethylacetate %p )m?‘i‘?é combined ethylacetate layer was dried over anhydrous sodium sulfate
and concentrated Wéﬁv&amﬂt@mt&meeﬁ@tﬁuﬁ%@m& -l pusifieeay GalBRTHIchwrismatography
(10% MeOHGHEL3) (B9Ake GA@A?PeL@lg%l@m@%gxspm%eMl) phenyl-methoxymethyl]-4-hy

droxy-pyrrolidin-1 -y1) - 6-ox 0-h exyl)-carbamic acid
17-(1,5-dimethyl-hex3/IyA 8, iﬁ%ﬂh@ﬂ?{/ﬁgé‘lﬁ ofiecs I AD BN P8 e PR el @hy dro-1H-cyclop
enta[a]phenartsresd-By pdresBLIAG in AGep3B DialsAk¢deR5 gm 1.994 mmol) was dried by evaporating

with pyridine (2 x $:44L3 jo.\ Psmw@y&@m%m@p@@m% hatimeertifdehloride (0.724 g,

2.13 mmol) were added wit stlrrlngz The reaction was carried out at room temperature overnight. The

reaction waSHEREHEY BYUCATRTO 6R Methishd? BT awdbn mixture was concentrated under
vacuum and to theFtésitive gigitlehowiethan i nflSNAAS-sitkded: ohlteaigatsie leydy was washed with
1M aqueous, sodiim hicarhonat EPIEH%%E%‘L?I@%!% Wgﬁg&%gepver anhydrous sodium sulfate, filtered

and concentrated. The residual pyridine was removed by evaporating with toluene. The crude product
was purified by coftfhn &Hrb &gt g@?ﬁb’ﬁ@ bosiobrf WAR‘P“-%B@HW@%W@@H/CHCB) (1.75 g,
95%). Susﬁimlﬁabidmmmdﬁ{bﬂ{e@adl@&thﬂ{@pmmwh)aphﬂelyl methoxymethyl]-1-{6-[17-
(1,5-dimethyl-hex dlmet I 2 3.4 16 17 tetr ro-1H
cyclopenta[a]pher)@r?}}grgﬁ éa car Wn tg%ﬁno%wgiéﬁoy B\ yrroli d|n yig ggt%e%ak‘?/ }3C0 0 HO All
Compound A@’(&l@é*‘111@5%%ﬂ%@ﬁﬁ(’@d‘ﬁ@?@d&@iﬁﬁé@ﬁﬁymlde (0.150 g, 1.5 mmol) and DMAP

(0.073 g, 0.6 mmatiand Brieghsin 6F yapuymaLADG-eyRERIghS NI e mixtire wasdissolved in anhydrous
d|chIoroethaag%gﬂqélt%netgyl%nél[)S;lgqevg@% ;91{449 UIP 3?‘[]8%3%5]&”0') was added and the solution was
or

stirred at room temperature under argon atmosphére was then diluted with
dichloromethane (Elﬁm Il?ﬁaﬁa%?é%E%MWW%W&%&M%W%%M@@%) and water (2 X
20 mL). ThevarganiciphassivasAried Byepanbydraygsodium sulfate and concentrated to dryness.
The residue was used as such for the next step. Cholesterol derivatised CPG AT 0 Al Succinate
AH (0.254 g, 0.242 mmol) was dissolved in a mixture of dichloromethane/acetonitrile (3:2, 3 mL). To
that solution DMAP (0.0296 g, 0.242 mmol) in acetonitrile (1.25 mL), 2,2'-Dithio-bis(5-nitropyridine)
(0.075 g, 0.242 mmol) in acetonitrile/dichloroethane (3:1, 1.25 mL) were added successively. To the
resulting solution triphenylphosphine (0.064 g, 0.242 mmol) in acetonitrile (0.6 ml) was added. The
reaction mixture turned bright orange in color. The sothlon was agitated briefly using a wrist-action
shaker (5 mins). Long chain alkyl amine-CPG (LCAA-CPG) (1.5 g, 61 mM) was added. The
suspension was agitated for 2 h. The CPG was filtered through a sintered funnel and washed with
acetonitrile, dichloromethane and ether successively. Unreacted amino groups were masked using
acetic anhydride/pyridine. The achieved loading of the CPG was measured by taking UV

measurement (37 mM/q). The synthesis of siRNAs bearing a 5'-12-dodecanoic acid bisdecylamide
arnnin (harain rafarrad to ac "R'-C22_-" nr 2 B _~hnlactarv] derivvativie aroirnin (hareain refarrad to ac "R'-




UGGUGAGAUGGAGACCAO MJAAU 11 GuGAGAUGCcAGAcskiam Mel 12
UAAAUGGLICUGGAUCCUAC TsT AL-UP- 6231 - -1176198 1250 ACUCUGAGU ACAUUGGAA
UAUGC 13 ucuGAGUACAUUGGAAUK uTsT 14 AUAITUCCAAUGUACIMAGA TsT AL-UP- 6232
386-408 1251 CCGAAGUGUIRGUUUGUCC HAUT E 15 GAAGUGUUGUUUGUCCcAA uTs7 16
AUUGGACAAACchIICACIRIC TsT AL-DP- 6233 416-438 1252 AGUIJAMTAUG GGCUAITAA UUGCA
17 maAuuAuGGC3cuAuAkuu GTsT IS cAAIMAaAGCCcAUFAUAA Tel AL-DP- 6234 4507 - 1253

GGAAGGUGAAAGGUG AL A MYE Grl SANGHRMARAR GRECAESRATPISANAD on
UUAGGUGACCIMUCACCUU Tei AL-DP- 6235 476-498 12 54 U UTMACAAUGGAAGGUGA AAGGU

21 UUACAAGEE KA B @A AR B I FRERE B EERL AL B R $1G- AP4p#d@836 486 508 -
1255 GAAGGHGABAGE HIGAGEIIANI@AR3 AGGUGAAAGG UCACCUAA uTsT 24

AUUAGGUGACCUNENACGH Tl ALiDR: 873447 C S00-LaBR AGGHAARAGGHEARCUA AUGAA

25 GGUGAAAGGUCAccuAAlU GTsT 26 cCAUUAGGUGACCUUTICACC TsT AL-DP-6238 1066-1088
1257 UUCCUTIASYSESAGAAU CUA AACUA 27 ccauAucGAGAAacUAAA cTsT 28
GUMIAGAIMCUCEISUBAGE T3 At ARResGTIRIA561:2 TR 125 SAGGHICM HIMAS GA UACGG 29

CUCUUAUUA A =D P- 9-2351 1259
CcAAAGCcAKEABIEEeoPa L rspy 624 P Ay 2909974 BG A ATIMARTUAKESHIAGA AU CCU

33 for histological analysis. Arrows indicate mono asters.
FIG. 16 is a flow diagram illustrating the manufactunng process of ALN-VSPDSOI1.
FIG. 17 is a cryo-transmission electron microscope (cryo-TEM) image of ALN-
VSPO2.
FIG. 18 is a flow diagram illustrating the manufacturing process of ALN-VSP(2.
FIG. 19 is a graph illustrating the effects on survival of administration SNALP
formulated siRNA and Sorafenib.

Detailed Description of the Invention

The invention provides compositions and methods for inhibiting the expression of the
Eg5 gene and VEGF gene in a cell or mammal nsing the dsRNAs. The dsRNAs are
preferably packaged in a stable nucleic acid particle (SNALP). The invention also provides
compositions and methods for treating pathological conditions and diseases, such as liver
cancer, in a mammmal caused by the expression of the EgS gene and VEGF genes. The
dsRNA directs the sequence-specific degradation of mRNA through a process known as
RNA interference (RNAI).

The following detailed description discloses how to make and use the compositions
containing dsRNAs 1o inhibit the expression of the Eg3 gene and VEGF genes, respectively,
as well as compositions and methods for treating diseases and disorders caused by the
expression of these genes, such as cancer. The pharmaceutical compositions featured in the
invention include a dsSRNA having an antisense strand comprising a region of
complementarity which is less than 30 nucleotides in length, generally 19-24 nucleotides in
length, and is substantially complementary 10 at least part of an RNA transcript of the Eg8
gene, together with & pharmaceutically acceptable carrier. The compositions featyred in the
invention also include a dsRNA having an antisense strand having a fegion of

complementarity which is less than 30 nucleotides in length, generally 19-24 nucleotides in



AucuAAACcuUkAcCUAGAAU cTsT 34 GAUTICUAGGUAGIKAAGAU TsT AL-12P- 6242 1244-1266 1261
ACUCACCAAAAAAGCUCU UMMA 35 ucAccAALAAAGcacuuA uTsT 36
AaAAGAGCUUTTITUGGUGA TsT AL-DP- 6243 637-65) 1262 AAGAGGIMINIUGAUCULIC UUAAU
37 GAGcuuuuuGAucuucuu ATsT 38 uKAGAAGAUCBAAAAGCUC TsT AL-DP- 6244 1117-1139 1263
GGCGUACAAGAACAUCUA [MAW 39 cGUACAAGAACAUCUAUA ATST 40
UuludAGAUGUIICUTPAACG Tel AL-DP- 6245 373-395 126 4 AGAIMGAUGUIJUACCGAA GUGUU

41 AUUCAUGH A ARG ATET. AR CAGHHCOUANRALGAAL Teh AhDRRAGFOTS- 1101 126
5 AUCIJAAACUAACUAGAAU CCUCC 43 c3AAACsSAACSAGAAucc 372T 44

AGGAUUCEREUSAGUUSAG 157 AL-DP- 6247 383-405 383-405 126 TUACCGAAGUSTUGIFJUG
45 AcCGAAGSG7 33533 3eBilisfptctGihhe ARdt Aol RERCG 1] AbidRE @248 200-222 126

/ 83600@75«9%5&%@%0@ G CEA ARG UG ARGAGART i é%(%&iééaéér methods of

GGUCUGCAUCUCACCACCA 1ST AL-DP- 6249 Table Ib. Analy Eg5/KSP ds duplexes single
dose screer@DBANMPL GRS Briph it e SripRSb RS G LEABAPRAREMEMS Alquadruplicates)
AL-DP-62262368%1A ksDR:6id27 60561 )M AbaidRe-6228 B3RS thhs DR-G2 282862 Yaused

AL'DP'GZBQ)S/Geé%Jng%Of?‘HBg' 231 10% %4 Al DP-62329%3% AL-DP-623324%6%
AL-DP-623491

0,

%2% AL-DP-6235112%649% AL-DP-623669%4% AL-DP-623742%2%

AL-DP-623845% 25%-AL28Bd305041 94 AL-DP-624048%2% AL-DP-624141%2% AL-DP-62428%2%
AL-DP-62437%19% A kobenGRd4 @2 anile BIR G214 G2% 200 it 92Rr62 4628 Yp%iidkion P-624771%A4%

AL-DP-624%§g&%°gsﬁ%£§ﬁg%é§ czlsa%gf%l"e provided below. If there is an apparent discrepancy
between the usage of a term in other parts of this specification and its definition provided in
this section, the definition in this section shall prevail.

"G," "C," "A" and "U" each generally stand for a nucleotide that contains guanine,
cytosine, adenine, and uracil as a base, respectively., “T” and “d1” are used interchangeably
herein and refer {0 a deoxyribonucleotide wherein the nucleobase is thymine, e.g.,
deoxyribothymine. However, 1t will be understood that the term “ribonucleotide” or
“nucleotide” can also refer to a modified nucleotide, as further detailed below, or a surrogate
replacement moiety. The skilled person is well aware that guanine, cytosine, adenine, and
uracii may be replaced by other moieties without substantially altering the base pairing
properties of an oligonucieotide comprising a nucleotide bearing such replacement moiety.
For example, without limitation, a nucleotide comprising inosine as its base may base pair
with nucleotides containing adenine, cytosine, or uracil. Hence, nucleotides containing
uracil, guanine, or adenine may be replaced in the nucleotide sequences of the invention by a
nucleotide containing, for example, inosine. In another example, adenine and cytosine
anywhere in the oligonucleotide can be replaced with guanine and uracil, respectively to form
G-U Wobble base pairing with the target mRNA. Sequences comprising such replacement
moieties are embodiments of the invention.

As used herein, “Eg5” refers to the human kinesin family member 11, which is also
known as KIF11, Eg5, HKSP, KSP, KNSL1 or TRIPS. Eg5 sequence can be found as NCBI
GenelD:3832, HONC ID: HGNC:6388 and RefSeq ID number:NM_004523. The terms
“Eg5” and “KSP” and “Eg5/KSP are used interchangeably

As used herein, VEGF, also known as vascular permeability factor, is an angiogenic
growth factor. VEGF is a homodimeric 45 kDa glycoprotein that exists in at least three

different isoforms. VEGF isoforms are expressed in endothelial cells. The VEGF gene



Table 2a. Sequences of Eg5/ KSP dsRNA duplexes EQ [1) sequence of 19-mer target site SEQ ID
NO. sense sequence(5'-3) SEQ ID NO. antisense sequence(5"- 3') duplex name :68
CAUACUCUAGUCGUNGCCA 49 cAuAcucuAGucGuucccATSsT 50 UGGGAACGACUAGAGUAUSTST
AD-12072 :69 AGCGCCCAUUCAAUAGUAG 51 AGcGocCAUUCAALIAGUAGTST 52
CuACuANUGAANGGGGGCNTST AD-12073 :70 GGAAAGCUAGCGGEOPETUC 53
GGAAAGCUAGcGceecAuucTsT 54 GAAULIGGCGCUAGCUUNCOTST AD-12074 :71

GAAAGCUARG G LA GArRR @ ARAGIAGIE oS AN X A D85-amino acid isoform

UGAAUGG GGUAGCUUUCTST AD-12075 ?72 AAAGUACGAUEGAUGGA 57
ACAAACAI A L CeR SRy S MR & AR PO LT K06 T B
UGUUCGUErRMSTASARIY @Y B ViGSiUde immusdne nalieT sTeeBGAIRICUREHRBAAGGAACAIST
AD-12077 2446 0N UESFaldts BN REN D L0A GAMMGCUGIAGEAGRELAR B2

GcGeecAn RRATROIACKTEF B AT LRI ICOECOIET e A Ro0P8 57t
UUGGACUAUGHIMEGEIBERUS 85 ol GoA cti ol C G FAaTET GEMUACB oS AMAGUGCAATST

AD-12080 277 GAGAB CRFAAAGGIHAGHRGETEARHBEGGAAAGCUAGCGCTST 68
GCGCUAGCUUUCCGTUCUGTS$T D-)%é%gSl 78 AGAGGULTAUEUGGUAAUGU 69

AGACCUUAUUIA3CITA KT E PR B2 STACTANR R AR BT e TR BB tong- For
AUUCUCUgGEAGCEEEBLnG:ZE AguconsiGEABCEEE NG Pefuritke VEGF165)

GUACGOCGHESRAGACAALLET AR H83RE0 fﬁ&%&%%ﬁ’r)é%ﬁ%ﬁi@ﬁ#@é%g%%HeZ&;(ZMWGG'i

AuAAuuccAoGUIGT 74 ACGUGGAADUAUAGGAGOCTST AD-12084 . .
on extracellular matrix-associated heparin sulfates. VEGF displays activity as an endothelial

cell mitogen and chemoattractant in vitro and induces vascular permeability and angiogenesis
in vivo, VEGF is secreted by a wide variety of cancer celi types and promotes the growth of
tumors by inducing the develdpment of tumor-associated vascuiature. Inhibition of VEGF
function has been shown to limit both the growth of primary experimental tumors as well as
the incidence of metastases in immunocompromised mice. Various dsRNAs directed to
VEGF are described in co-pending US Ser. No. 11/078,073 and 11/340,080, which are
hereby incorporated by reference in their entirety.

As used herein, “target sequence” refers to a contiguous portion of the nucleotide
sequence of an mRNA molecule formed during the transcription of the EgS/KSP and/or
VEGEF gene, including mRNA that is a product of RNA processing of a primary transcription
product.

As used herein, the term “strand comprising a sequence” refers to an oligonucleotide
comprising a chain of nucleotides that is described by the sequence referred to using the
standard nucleotide nomenclature.

As used herein, and unless otherwise indicated, the term “complementary,” when used
to describe a first nucleotide sequence in relation to a second nucleotide sequence, refers to
the ability of an oligonucleotide or polynucleotide comprising the first nucleotide sequence to
hybridize and form a duplex structure under certain conditions with an oligonucleotide or
polymucleotide comprising the second nucleotide sequence, as will be understood by the
skilled person. Such conditions can, for example, be stringent conditions, where stringent
conditions may include: 400 mM NaCl, 40 mM PIPES pH 6.4, I mM EDTA, 50°C or 70°C
for 12-16 hours followed by wasghing, Other conditions, such as physiologically relevant

conditions as may be encountered inside an organism, can apply. The skilled person will be



281 GCGGAAAGGUAGGGGCCATI 75 GcGGAAAGCUAGCcGCeCecAuTsT 76
AUGGECGCUAGCUIYUCCGOTGI AD-12085 282 UGOACUAUCUUTIGGGUADG 77
uGcAcuAucuuloGcGUAUGTST 78 cCAUACGCAAAGAUAGUGCATST AD-12086 283
GUAUAAUUCGACGUAGOCU 79 GuAuAAuuccAcGuAcccuTsT 80 AGGQUAGGIJGGAADUAUACTST
AD-12087 284 AGAAUCUAAACUAACUAGA 81 AGAAucuAAACUAACUAGAIST 82
ICUAGDUAGUUIIAGAINICUTST AD-12088 :85 AGGAGCUGAALTAGGGUIJAC 83

AGGAGeuGHAUAGGANARSLEF %Hﬁ%%%%&%ﬁ&%@%@ﬂe@ 31 O ABAR ¢ o

GAAGUACAUAAGACCUUTO 85 GAAGUACAUAAGACCUUAUTST 86 AUAAGGUCIIAUGUACUUCTST
AD-12090 2§7USKES REtgesdsese siukcatmpinapiesaenes s BlrdEenestiscrsT 88
UAUCI2UAUCG G ethGUGHIE Ts T AD20%e 286 AARGIAG PAAGIHAGEE GGG Rhe

e AR it el R o o e U ARHEN Gobaradelhd b s e e

UGCCUAGACUUCEEUADIT 81 UecctAGACUUC UKL ST 82 ARAUAGGGAAGUSUAGGGATet2
AD-12093 ;99UpiEacyercarE he et el gisdohedisendnigiedisyrargs Such

AGOGAAAUuA{aréa AALNY caphrbs ToAD LR B¢ Rinbatals Uit CASa6S CoAbo ke GekbidD

GcGucGcAGCCcAAAUUCGUTST 96 AGGPAIRJUGGQU GETET AD-12095 292
UG T A T B RS R AT AT Pl ey i —Spect
u26311GANIGEERECHAGCISTEST ROMOTITE TS GRACY ACERUTCERUCEXG D9
GAAACUACGA iAW abph ut SIndQ0vG GRAUIBAANCEH Y AaklidHid bade pddhafdR 7 194

COGANAAGANAGAAGAUGA 101 ccGAUAAGAUAGAAGAUCATST.102 .
A e oA S R SR et A e A e

UAGcGcccAthtic AfmepAigTon)  onaCe At eI SAA L BBERGTarasTeiyntd 6o Rgepon
|NYUGGG%%%QM@@%‘@ single stranded overhangs, such overhangs shall not be regarded

ag mismatches with regard to the determination of complementarity. For example, 2 dsRNA
comprising one oligonucieotide 21 nucleotides in length and enother oligonucleotide 23
nucleotides in length, wherein the longer oligonucleotide comprises a sequence of 21
nucleotides that is fully complementary to the shorter oligonucleotide, may vet be referred to
as "fully complementary" for the purposes of the invention.

“Complementary” sequences, as used herein, may also include, or be formed entirely
from, non-Watson-Crick base pairs and/or base pairs formed from non-natural and modified
nucleotides, in as far as the above requirements with respect to their ability to hybridize are
fulfilled. Such non-Watson-Crick base pairs includes, but not limited to, G:U Wobble or
Hoogstein base pairing.

The terms “complementary”, “fully complementary” and “substantiaily
complementary” herein may be used with respect 1o the base matching between the sense
strand and the antisense strand of a dsSRNA, or between the antisense strand of a dsRNA and
a target sequence, as will be understood from the context of their nse.

As used herein, a polynucleotide which is “substantially complementary to at least
part of” a messenger RNA (mRNA) refers to a polynucleotide which is substantially
complementary to a contiguous portion of the mRNA of interest (e.g., encoding Eg5/KSP
and/or VEGF) including a 5° UTR, an open reading frame (ORF), or a 3° UTR. For example,
a polynucleotide is complementary to at least 2 part of a EgS mRNA if the sequence is
substantially complementary to a non-interrupted portion of a mRNA encoding Eg5.

The term “double-stranded RNA™ or “dsRNA”, as used herein, refers to a duplex

structure comprising two anti-parallel and substantially complementary, as defined above,
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105 uuuGcGUAUGGCCcAAACUGIGT 106 cAGUIJUGGGCAUACGCAAATsI AD-12100 ?97
CACGUACCCUUCAUCAAAU 107 cAcGuAcccuucAucAAAUTST 108
AUEUGAUGAAGGGUACGUGTST AD-12101 298 UCUUNGOGUAUGGCCAAAG 109
ucuuuGoGUAUGGCCcAAACTST 110 GIERIGGCCcAUACCICAAAGATST AD-12102 299
CCGAAGEGUNGUEJUGUCCA 111 ccGAAGUGUUGUUUGUCCATST 112
UGGACAAACAACACOUCGGEST AD-12103 300 AGAGEGGAAAGETJAGGGCC 123

AGAGEGCARMGCURGEREC T Wd GREGHMEHUEHE CRGHE RIS bARRRHH 0
GONAGOGGGGATEJOAAUAG 115 GeuArdeGeecAUUCAAUAGIGT 126

CUATIUGARL e B sHBINaterdr Aty B 365 RREEO A kE SRRE e 17
AAGUUAGUGEABGR Retus Gis it 8 eAGNUG BerAfoAGIAAG kitdd b oA Daih2-06H130Gain

G UACGAA%%&&&&%W&%&%%%%&%&&H@ﬁ@%%‘é%ﬁﬂé&%%%g Qhersirand

ecAAUCCUCCAGUOCGUACTST AD-12107 304 ACGAATUGGAGGALTGGGE 121
AcGAAcUG &R As e sfeetso syl cdait y péatdte 1 ATharip 405
AGAITUGAWGIH I AGCHAR G d RAAGAWGHALBULYACEE AAG TIsh dPdhinterrupted chain

O 05 SUORNCREAD ] B Ao O SR RO S G Gl

CAGE. 1
UAUGGGCUAUAAUUGCACUTSL 126 AGIEACAAGUAUAGOCCAUATST ?ﬁi%ﬁ%’d
AUCUDITGOBUA G HrTARK ik renifadeintE o exfrmt ey pglinker”. The RNA
TIUGGECAMAGE 0AAAGAI TahAR 1A kA B08AGUELHAEHES UHCGEAGH GubBS: of

AcucuAGucGuucccAcLICTST,130.GAGUGGGAACGAGUAGAGUTST -12112 302
AACUACORHDERU TS AR T3 T AR R C A TR SR I PR m
UTICUCcAUEARDgS tetAs presrammais: doales 3n eddinggaisAlais cuae s oA ARy
GAUAAGAGHasie Gfe BAeiRadichade @@l Gf\tehed CHICHUMICFshchRIdR bl dadd 1

U A A R S IS e B S o A SRR THAARCHR br both strands can also
include at least one non-ribonucleotide, e.g., a deoxyribonucleotide and/or a modified
nucleotide. In addition, as used in this specification, “dsRNA” may include chemical
modifications to ribonucleotides, including substantial modifications at multiple nucleotides
and including all types of modifications disclosed herein or known in the art. Any such
modifications, as used i an siRNA type molecule, are encompassed by “dsRNA” for the
purposes of this specification and claims.

As used herein, a “nucleotide overhang” refers to the unpaired nucleotide or
nucleotides that protrude from the duplex structure of a dsSRNA when a 3"-end of one strand
of the dsRINA extends beyond the 5-end of the other strand, or vice versa. “Blunt” or “blunt
end” means that there are no unpaired nucleotides at that end of the dsRNA, ie, no
nucleotide overhang. A “blunt ended” dsRNA is a dsRNA that is double-stranded over its
entire length, i.e., no nucleotide overhang at either end of the molecule. In some
embodiments the dsRNA can have a nucleotide overhang at one end of the duplex and a blunt
end at the other end.

The term “antisense strand™ refers to the strand of a dSRNA which includes a region
that is substantially complementary to a target sequence. As used herein, the term “region of
complementarity” refers to the region on the antisense strand that is substantially
complementary to a sequence, for example a target sequence, as defined herein. Where the
region of complementarity is not fully complementary to the target sequence, the mismatches

may be in the internal or terminal regions of the molecule. Generally the most tolerated
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136 AGIAIAGUNUAGAUNCPCGATST AD-12115 312 AACUAACUAGAAUCCUCCA 137
AACUAACUAGAAuUccuccATsT 138 UGGAGGAUUCUAGNUAGUITTST AD-12116 313
GGAUCGUAAGAAGGCAGUU 139 GGAUcCGUAAGAAGGCAGuuUlIs7) 140
AACUGCCUUCUUACGAUCCITST AD-12117 ;14 AUCGUAAGAAGGCAGUEGA 141
AucGUAAGAAGGCAGUUGATST 142 UcAACUGGCSJUGUUAGGAUTST AD-12118 315
AGGCAGEUGACCAAGACAA 143 AGGCAGUUGACCAACACAATST 144

NUGUGUEGGAGARCHG H s hd Rolahld S26tib 66 ¢ GALARGRUAG AN LR or
UGGCCGAUAAGAUAGAAGATST 146 UCEUTUADCIMAUCGGECATST AD-12120'317

UGUAAGGAUATRSUGAACA 147 ucuAAGGAUAUAGUCAACAIGT 148
UGERIGACUAUA UGG AGCATSEAD 42320 13 e ACTHAA GE MaAA M ISOTREIC AR cs

ACUAAGcCU %ﬁé@%&ﬁﬁ&qy%&&%@%@&%%ﬁ HARGENIAR YR &RLed 22 319

GCCOAGA ACCJIMAAU 151 GecCAGAUCKACCUUUAAUTST 152 AnuUAAAGGUEGAUGUGGGCTsI
AD-12123 320 UPAMSE BBECACAB CBBAR 1531 AARRIS Bk kaiGiRtoaAieTA 54
UUCCGCNGNAGaiAALAASETe ADI 1A 24 B a tHd At AGA MY AADEIIHA d hlrleic

UUAUCGAGAAHCUAAACURTS T, A28 PAGITHIAGCAVTHQYCEANAATST AD-12125 322
157 ¢ 184

GUAGCGCOCAUITCAAUAG CUAGCGCCCAUUCAAUAGUT S
ACUATIGAAUGGGuedisingiiaaseill ovieg rebesina g AdB NS Axers (halivieoutaisgr

AAUAGUAGAEidto et d8T ok GOuAdefsdld AAGRIINQIUAGH Ao kT SAbATRtlhlad ddéd of

NACGAAA GDUAGUGU 161 uAcG# AGAAGuUU GuTsT 162 res
AcreuaacURDUN B ers TR s R AR R e
AGAAGUUABERSUR S KAE Tt eBdn A oD Adrbimikd @ uditir pirapdsRNpop glso

AGUAAAGASAH b aARE LT 1.0 AcARYAS A PattIEE AU GGtk ESis A0 8 n such instance,

AAACAUCA’?\H rgéﬂgiléjrllynﬁ)%%-ggﬂ-wiﬂ inciude the delivery to the organism. For example, for in vivo

delivery, dsRNA can be injected into a tissue site or administered systemically, In vitro
introduction into a cell includes methods known in the art such as electroporation and
lipofection.

The terms “silence™ and “inhibit the expression of” “down-regulate the expression
of,” “suppress the expression of”” and the like in as far as they refer to the Eg5 and/or VEGF
gene, herein refer to the at least partial suppression of the expression of the Eg5 gene, as

-manifested by a reduction of the amount of Eg5 mRNA and/or VEGF mRNA which may be
isolated from a first cell or group of cells in which the Eg5 and/or VEGF gene is transcribed
and which has or have been treated such that the expression of the EgS and/or VEGF gene is
inhibited, as compared to a second cell or group of cells substantially identical to the first cell
or group of cells but which has or have not been so treated {(control cells). The degree of

inhibition is usually expressed in terms of

(mRNA in control cells) - (mRNA in treated cells)
{mRNA in control cells)

» 100%

Altematively, the degree of inhibition may be given in terms of a reduction of a
parameter that is functionally linked to Eg5 and/or VEGF gene expression, e.g. the amount of
protein encoded by the Eg5 and/or VEGF gene which is produced by a cell, or the nurmber of
cells displaying a certain phenotype, e.g. apoptosis. In principle, target gene silencing can be
determined in any cell expressing the target, either constitutively or by genomic engineering,

and by any appropriate assay., However, when a reference is needed in order to determine
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AD-12130 327 GUITUGOGUAUGGCCAAACU 167 cuuuGcGUAUGGCcCcAKAcUTST 168
AGIETUGGCCAUACGCAAAGTST AD-12131 328 AAUGAAGAGUANACCUGGG 169
AAUGAAGAGUAUACcUGGGIST 170 CCcAGGUAUACUCUUCAUUTST. AD-12132 329
ANAAUUCCACGUACCCUUC 171 AuAAuuccAcGuAcccuucTsT 172
GAAGGGUACGUGGAANUAUTST AD-12133 330 AGGUAGCCUUCAUCAAAUU 173
AcGuAcccuucAucAAAuUTST 174 AANUOGAUGAAGGGUACGUIST AD-12134 331

GGUAGGCIHAYGHARWRE %%%@%Qgegysfmﬁé\@gs Wihsiy ]a7c@_rtam degree and
AAAUUUGAUGAAGGGUACGTCcT AD-12135 332 GUAGCCUCC AATIEUE

GuAcccuuc RGN FRATPAS AP A RART B R A A RS B XY 1 PP b
AACUPACULA kbAA G slalerdié®. AACUURCUGAUAAUGGUACTSs1 180 GUAGCAUUAIICAGUAAGGETST

AD-12137 334 OYLAGUEAMGIGHGHEEG ﬁa}s&&%ﬁe@‘gﬁg&é@wg '&%1}82
CAGAGACACUUDGACUGAATST AD-12138 335 UUC% AAUCCAUCAUCU

UUCUUAAUCEHRIEATE S ATt 1ot SR E KU B AUE EAG ,&B\é&&’f’s‘}oﬁ’ﬁiié 199 %éé’y
ACAGUA CAGAACARYD CFAd Go i85 sheNEUA ADAROARGEIRLIGISTI&B88n some

CAUCCUDGEHGHGUAGUGY T AR:dp 14334 %%%ﬁé%%h’t%@/\%ﬁo}%%

AAGMAcuAcGAUUZAuGéﬁTsT 188 CcA ]EJcAAU(g%;%A UCUUTST AD-12141 EQ ED 0: sequence
of 19-mer ttyatitsmtiey phiisoowrsteady Rliscarsledits plotpN e ighi S AbE sequence(5™- 2)
duplex namM:MQW%W&IGM@A@A@B@SME@M&@%M@M%&M 190

D e SRt i8] AR A it RS e AR Mie e aid

UGGAGcuG n GATsST DCDCDuﬂtICAMAGGITCGATST AD-12143
Exampie below provides values for inhibition of expression using various Eg5 and/or VEGF

dsRNA molecules at various concentrations.

As used herein in the context of EgS expression (or VEGF expression), the terms
"freat”, "treatment”, and the like, refer {o relief from or atleviation of pathological processes
mediated by Eg5 and/or VEGF expression. In the context of the present invention insofar as it
relates to any of the other conditions recited herein below (other than pathological processes
mediated by Eg5 and/or VEGF expression), the terms "treat”, "treatment”, and the like mean
to relieve or alleviate at least one symptom associated with such condition, or to slow or
reverse the progression of such condition, such as the slowing and progression of hepatic
carcinoma.

As used herein, the phrases "therapeutically effective amount" and "prophylactically
effective amount” refer to an amount that provides a therapeutic benefit in the treatment,
prevention, or management of pathological processes mediated by Eg5 and/or VEGF
expression or an overt symptom of pathological processes mediated by Eg5 and/or VEGF
expression. The specific amount that is therapeutically effective can be readily determined by
ordinary medical practitioner, and may vary depending on factors known in the art, such as,
e.g. the type of pathological processes mediated by Eg5 and/or VEGF expression, the
patient's history and age, the stage of pathological processes mediated by EgS and/or VEGF
expression, and the administration of other anti-pathological processes mediated by Eg5
and/or VEGF expression agents.

As used herein, a “pharmaceutical composition” comprises a pharmacologically
effective amount of a dsSRNA and a pharmaceutically acceptable carrier. As used herein,
“pharmacologically effective amount,” “therapeutically effective amount” or simply

“effective amount” refers to that amount of an RNA effective to produce the intended
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CUAACUAGAADCCUCCAGG 193 cuAACUAGAAuccuccAGGIPT 194
CCDOGAGGAUTICUAGIMAGIST AD-12144 341 GAAUAUGCUCADAGAGCAA 195
GAAGEAuUGCUcAuAGACCAATST 196 DUGGUCLIADGAGCAUADIECMT AD-12145 342
AUGCUCAUAGAGCAAAGAA 197 AuGCcucAuAGAGCAAAGAATsT 198 - -
DUCDUDGCUCUAUGACCAUTST AD-12146 343 AAAAAUUGGITGCUGUIDGAG 199
AAAAAUUGGUGCUGUUGAGTST 200 CDpAACAGCACCAADUERIUTSI AD-12147 344
GAGGACC%%@\B& 8@1!1:1% g@o%@% %W&Aé _ %J?vgpéinicai treatment
UAACCCUADUCAGGIECCUCTST AD-12148 345 GGAGCUGAAUAGGGUEIACA 203
GGAGOUGAKIASEes ABRERMS B IEU ART & EUnBHICABETCETST RS PRANER 46
GAGOUGA kb tEGHR AG A6 20516 AIG CL BAAn A B G efiAcAGisFuR0S a drug for the
CUGUAACCLUAICAGEUCTST AR A0 AT AGCHGARDAGRG THACAGA 20T
1443cuGAAIIAGGCUUkcAGATST 208 EICUGUAACCCUATIUPAGCDTST AD-12151 348
GCUGAAIMDOSERIIMEAGAG 209 GOuGAAIAGGGULIACAGAGIST 210
CUCU.SVAACCCuAdibeARHzihsde AR §215:H B340 GERAARACIHGEALIEE HANGAARLIN
ccAAACUGGAuU GAAIST 212 DUCT. . T.
GADCOUAA R AR A (Rt i el £, A IS al vl
CAAGEOSEaTOIUE BlincoEot reiapiery s vy gbesrnl Abis o gess et 215
AccuuAunu@GSehAATIGUE R 9 lcdio D46 AGA PIAGCARAMAABD DIs TirAdd <2l &Hbablorally,

UITAGATIACCALTU/ ACA 17 4:14A AUtIACUACAGIST 218 .
CDGuAGUARTEETATE AR S i ROALCpil bt isussats o
AUACcCAUUABIAERNT G AGETS] 92b 35 BHAEIUTEAGIAITGC its T DerREY. Bizcating

U ACOACA@Q&@ %@&M@ GBne2AaUAGRARRIAG UAG N GUtHalam plesdAtives. Suitable inert

DecAACOCHUACUGUAGUATST ADI2196 255 MACDPAGIECUGDACPACA 223

while corn starch and alginic acid are suitable disintegrating agents. Binding agents may
include starch and gelatin, while the lubricating agent, if present, will generally be
magnesium stearate, stearic acid or tafc. If desired, the tablets may be coated with a material
such as glyceryl monostearate or glyceryl distearate, to delay absorption in the
gastrointestinal tract.

As used herein, a “transformed cell” is a cell into which a vector has been introduced
from which a dsRNA molecule may be expressed.

I Double-stranded ribsnucleic acid (dsRINA)

As described in more detail below, the invention provides double-stranded ribonucleic

acid (dsRNA) molecules for inhibiting the expression of the Eg5 and/or VEGF gene in a cell
or mammal, wherein the dsRNA comprises an antisense strand comprising a region of
complementarity which is complementary to at least a part of an mRNA formed in the
expression of the Eg5 and/or VEGF gene, and wherein the region of complementarity is less
than 30 nucleotides in length, generally 19-24 nucleotides in length, and wherein said
dsRNA, upon contact with a cell expressing said Eg5 and/or VEGF gene, inhibits the
expression of said EgS and/or VEGF gene.

The dsRNA can be synthesized by standard methods known in the art as further
discussed below, e.g., by use of an automated DNA synthesizer, such as are cornmercially
available from, for example, Biosearch, Applied Biosystems, Inc.

The dsRNA comprisés two strands that are sufficiently complementary to hybridize to

form a duplex structure. One strand of the dsRNA (the antisense strand) comprises a region
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AAAGUAAAACUGUACUACAI45T 224 UGNAGuUkcAGDDIEUACUUDIST AD-12159 356
CUCAAGACEIGAUCDUCUAA 225 cucAAGACUGAUenucuAATSsT 226
DUAGAAGAUCAGDCIEDGAGIST AD-12160 357 UDGACAGDGGCCGADAAGA 227
UUGACAGNGGCCcGAUAAGATST 228 WIDUAUCGGCCACUGULAAIST AD-12161 358
UGACAGUGGCCGADAAGAD 229 uGAcAGUGGccGANAAGAuUIsI 230
AUCDUAUCG5CCACDS5E1CRIST AD-12162 359 GMAAUGUGGAAACCUAACU 231

GcAAuUGUG AC -
AU e el iR A feionT, Ay ey,

CCDGGACACUNES ANEEHES ESTErdifsm Praaar nt ANEO N RRERTH¢ e tresyas of
AGAAG G UAATA MG CEAMER3E ARCONADIDE S GuACBI IS T AR 16562

UGGTIUG l%&géé&%&%@ a@%&%@éﬂ&,%@d‘é@%ﬁx@%ﬂtﬁ%ﬁ{r%e and form a duplex

AllUAAGGEIUAGUCAAACCAIST. AD-12166 363 GGUDUGACUAAGCDUAAUU 239
GGussaGASTHSRECTReA e Tasd sndenaiERle cAE B NeRTERART R X151 87 364
EICUAAGU$sAAGASLC AD SR 24 hclalty BobGac ANG A BCefuont gdn24ly between 19 and

AGAUGGCHCRTGACACATST AR A6 A0S HE AUCCEDAMBHNEACHD; 243

ucAuccCUAUAGUUCACTNTS 7 244 AAGDGAACUANAGGGAUGATST AD-12169 366
CAUCCCUAUKE AT 36 brasreiatidetPhAGuucAcuuylsT 246 AAAGIMIAACUAUAGGGADGIST
AD-12170 367 CGLRAErbcdithiaRGIMMIED O Bdé seeuif GAgtnacaibati entielin48the

GAAAUAGGGAAG %669%%%@ 3@7%%%2%(%%9 GG RN PR e 4R

AGAcuuccchAtUCEmUNTaT 250 AAANAGGGAACTICDIST AD-12172 369
DCACCAAAEA nais A Adesicy pixat A IR iHoRG APPpRHipn can include a first

11240AcAARRIGH Q420 RGRISHIAD il Bl dD CN BA el Do hd (A TaRB 24 to
uccuunAA%@%&Sﬁeﬁg@}{sgg 14 of 21 base pairs.

Similarly, the region of complementarity to the target sequence is between 15 and 30,
more generally between 18 and 25, yet more generally between 19 and 24, and most
generally between 19 and 21 nucleotides in length. In other embodiments the region of
complementarity is 25-30 nucleotides in length.

In one embodiment the region of complementarity s 19 nucleotides in length. In
another embodiment the region of complementarity is 21 nucleotides in length, When two
different siRNAs are used in combination, the region of complementarity can be identical or
can differ. For example, a composition can include a first dSRNA targeted to Eg5 with a
region of complementarity of 19 nucleotides and a second dsRNA targeted to VEGF with a
region of complementarity of 21 nucleotides.

Fach strand of the dsRNA of invention is generally between 15 and 30, or between 18
and 25, or 18, 19, 20, 21, 22, 23, or 24 nucleotides in length. In other embodiments, cach is
strand is 25-30 base pairs in length. Each strand of the duplex can be the same length or of
different lengths. When two different siRNAs are used in combination, the lengths of each
strand of cach siIRNA can be identical or can differ. For example, a composition can include
a dsRNA targeted to Eg5 with a sense strand of 21 nucleotides and an antisense strand of 21
nucieotides, and a second dsRNA targeted to VEGF with a sense strand of 21 nuclectides and
an antisense strand of 23 nucleotides.

The dsRNA of the invention can include one or more single-stranded overhang(s) of
one or more nucleotides. In one embodiment, at least one end of the dsSRNA has a single-

stranded nucleotide overhang of 1 to 4, generally 1 or 2 nucleotides. In another embodiment,
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AGDUAGGCCUCIOIAAAGGAIST AD-12174 371 DUUAAGAGGCCUAACUCAU 255
uunAAGAGGccullAcucAuTsl 256 AUGAGIAEAGGCCUCDUPAATST AD-12175 372
DUAAGAGGCCDAACDCADU 257 uu.PAGAGGccuAAcucAuuTsT 258
AADGAGGPAGGCCUCDuUAATSsI AD-12176 373 GGCCDAACDCAUDCACCCD 259
GGccuAlscucAuucAccouTsT 260 AGGGLIGAADGAGIMAGGCCTST AD-12177 374
UGGUAUDUDUGAITCDGGCA 261 uGGUAOOOOOGAucuGGc2lIsT 262

unu n ’U U uuuls ) C S -
GCCAAADY CBY S FcEacatse %5@8&%& ‘r%lg 2 %%é‘éé%%‘i%"?%%he%g f& 1
CUUCGCAGASGAAI GBERT shAD: IRIBCRZANAD IO CUOUIG BERAGAAGIA 267

AAuucalcuGcGAAGRAGARTIRER LI TRGHUGHIASAFME CARRMIRLARRLRIG A48
DGAAAGGDCACCDAADGAA 269 uGAAANGUCACCUAAUGAATST 270

UlIcAIJUAG BB BIORTHE ARPriR IS 8904 S BN PR CR AP BRNGTHE S RroFiee of
cACAccAnumAAuE nGEstdd siv2fzng GEoAlRADA A BERULUGIST ADIIR183v380ut

AGACCAU I&%%&M 9@%%%1%}3ﬁ%ﬁﬁ9ﬁ%ﬁ}glﬁﬁ\rg&§&éﬁhﬁ I%Z%roven particularly
IMMACCAAINTUAAADGCSICDTST AD-12184 381 AGEJDADEJAUGGGCUAUAAO 275

AGunAuuASERsE AFART & o6 nITTAGAB ENEAY AT A RS R RIS 18RS Biged and
CECUGGDAsthhA G GUIAGE WArR AT B 0tlBGuifis/iA loosedaGiu/SIsFr@#a! end of the

24ACGUGGAIIBUAIACEAGRESTAD 1108 33 ARURAARRUMGEACARAGR 215,

Anuul)AunullGcAGAGeGGIST 220 CCGCDCGCMcAAAUUAAADIST AD-12187 384
DDUAADDBdeasimtsak sty ead i fes S cd Aldhesusiagese sgpd. Such dsRNAs
DCGGCUCHGEeARMIIUPAISTHADdLABRBE ) BECAGAR GG ARAGGURE3

UUIGGCAGAGOGCAMG BT S SR WHHE BRI (Al BR Ty 18 BRisense
strand of the dsRINA has a nucleotide overhang at the 3’-end, and the 5’-end is blunt. In
~ another embodiment, one or more of the nucleotides in the overhang is replaced with a
nucleoside thiophosphate.

As d_escribed in more detail herein, the composition of the invention includes a first
dsRNA targeting Eg5 and a second dsRNA targeting VEGF. The first and second dsRNA
can have the same overhang architecture, e.g., number of nucleotide overhangs on each
strand, or each dsRNA can have a different architecture. In one embodiment, the first dsSRNA
targeting Eg5 includes a 2 nucleotide overhang at the 3” end of each strand and the second
dsRNA targeting VEGF includes a 2 nucleotide overhang on the 3’ end of the antisense
strand and a blunt end at the 5° end of the antisense strand (e.g., the 3° end of the sense
strand).

In one embodiment, the Eg5 gene targeted by the dsRNA of the invention is the
human Eg3 gene. In one embodiment, the antisense strand of the dsRNA targeting Eg5
comprises at least 15 contiguous nucleotides of one of the antisense sequences of Table 1-3.
In specific embodiments, the first sequence of the dsRNA is selected from one of the sense
strands of Tables 1-3 and the second sequence is selected from the group consisting of the
antisense sequences of Tables 1-3. Alternative antisense agents that target elsewhere in the
target sequence provided in Tables 1-3 can readily be determined using the target sequence
and the flanking Eg5 sequence. In some embodiments the dsRNA targeted to EgS will
comprise at least two nucleotide sequence selected from the groups of sequences provided in

Tables 1-3. One of the two sequences is complementary to the other of the two sequences,
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386 UCTUDACAAUGGAAGGEIGAA 285 uuuuAcAAUGGAAGGUGAATST 226
UUCACCUUCCcADUGUAAAAIsI AD-12190 387 AAUGGAAGGDGAAAGGITCA 287
AAUGGAAGGUGAAAGGUCATST 288 UGACCUUDOACCUUCCADDIST AD-12191 388
UGAGAUGGAGACCAIRJUAA 289 uGAGANGCAGAccAunuAATsI 290 '
INGOIADGGUOII2cADCEICAIST AD-12192 389 DCGCAGCCAAAUUCGUODG 291
ucCEsAGccAAAuucGucuGIsT 292 cAGACGAAETUDGGCUGCGAIST AD-12193 390

GG CUAD AN RUICAGU AU 295 B AN UGS TST. 20 ACAUAGIBEAAUNKUAGCCIST
AD-12194 391 ADUGACAGUGGCCGADAAG 295 AulfGACAGUGGCCGAIIAAGIST 296

CEDUAUG GBEREED BERATIROADPE P51 857500 CHACK AIDAMES AP BE 297
CUAGACUUNdinALlmGES) $T298 GOEANUIAGE G AAGEUABGISTAD 21 96 T3OBs 1-3

ACUAUC”QB%%E%ﬁé%%@&@l&%%&&é&%@&%%ﬁ%%9&9@' i 9tes 1-3

CMCcAuACGc>>5234GA AGDIsT AD-12197 394 AUACDCDAGUCGDUCCCAC 301
AnAcucuAGUcGUTCEIREFS IS B fCE A SR B ABTARAGTAD S48 FE saeghified
AAAGAAAGACAhpREG AdUTes 30 3nd Al Gl Aveufa GiunusRenia [Sds30K078,073 and

CAUCAAUCGUAGRTCRORTST ABYLI9:90 BOCRITOAMYIRIGRCEE0.5

GccuulEAnuuuuu cMG_GIsTréOGO CUCCPAIAAAUCAAGGCTSsT AD-1220
CGCCCAD BERRnGs ephiesasa s Qo RpleasHRRPo alestA S portigupwaicieotides of the
UUCUACUARIGAMIGEEaGISTEADlIR 015708 CERRAMIDG DA Ald GRIGCHH3A9:

conuAuma AucuGnulsT 310 AGClEGAUUACCAP. GGls -

AOAGACAT DD R BB AR SRRt TN Er i g G eltdhoes
CACAUCCGT ARIsHE recenpuists Prapf fzaysiense Eosa e i an Aty A 413
UGACUUUGALAG A AAIN Tekdil 4 23NRNR GLANESALABAISAT Bl IDstha2a4 J01

UGGCAGA%@%%&]%&%%E)é\xcf;speciﬁcally 21, base pairs have been hailed as particularly effective in
inducing RNA interference (Elbashir ef al., EMBO 2001, 20:6877-6888). However, others
have found that shorter or longer dsRNAs can be effective as well. In the embodiments
described above, by virtue of the nature of the oligonucleotide sequences provided in Tables
1-3, the dsRNAs of the invention can comprise at least one strand of a length of minimally 21
nt. It can be reasonably expected that shorter dsSRNAs comprising one of the sequences of
Tables 1-3 minus only a few nucleotides on one or both ends may be similarly effective as
compared to the dsRNAs described above. Hence, dsRNAs comprising a partial sequence of
at least 15, 16, 17, 18, 19, 20, or more contiguous nucleotides from one of the sequences of
Tables 1-3, and differing in their ability to inhibit the expression of the Eg5 gene in a FACS
assay as described herein below by not more than 5, 10, 15, 20, 25, or 30 % inhibition from a
dsRNA comprising the full sequence, are contemplated by the invention. Further dsRNAs
that cleave within the target sequence provided in Tables 1-3 can readily be made using the
Eg5 sequence and the target sequence provided. Additional dsRNA targeting VEGF can be
designed in a similar matter using the sequences disclosed in Tables 4a and 4b, the Examples
and co-pending US Serial Nos: 11/678,073 and 11/340,080, herein incorporated by reference.

In addition, the RNAI agents provided in Tables 1-3 identify a site in the EgS mRNA
that is susceptible to RNAI based cleavage. As such the present invention further includes
RNA] agents, e.g., dSRNA, that target within the sequence targeted by one of the agents of
the present invention. As used herein a second RNAi agent is said to target within the
sequence of a first RNA1 agent if the second RNA1 agent cleaves the message anywhere

within the mRNA that is complementary to the antisense strand of the first RNA1 agent.
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325 UGGCAGAGeGGAAAGCUAGIST 316 CUAGCUDUCCGCDCDGCCATST AD-12205 102
GAGOGGAAAGCUAGCGCCC 317 GAGOoGGAAAGcnAGeGocclsT 318
GGGCGCUAGCUUDGCGMUCTST AD-12206 103 9474A2AAGUITACUGUACGAA 319
AAAGAAGUAAG4)GUACGAATST 320 DUCGNACACUAACUUCIRMINIST AD-12207 104
AUUGCACUAUCUDDGCGDA 321 AunGoAcuAncunuGCcSUATST 322
OACGCAAAGAIJAGUA4SCAADIST AD-12208 105 GGUAUAAUUCCACGUACCC 323

CIGUAUAAUYEEACCHACORTSTIBA SRPGHACH BREASRUAMAGE 1R ARIAZR0R G
UACUCUAGUCGDUCCCACU 325 42AcucuAGUCC %C_CCAcnI?TS

\CU. 6
AGUGGGARELRETACREIHAF TR | AR, @Kﬂﬂ‘é&%‘/&%ﬁ%&?ﬁ@ﬁ%ﬁ?m
UAUGAAAGRNASIACBAINTST B28-RACGRUAGOO0D I earART ADAER e 16815

ADGCUAGARGINCAEMOGAZY AMBRIAGHARHREAUNAGAIR Frd3the target EoS gene
TODUAUGUACDUCUAGCADIs| AD-12212 409 AAGIJACADAAGACCUIJAUU 331

AAGUACAURREIAES & iielfrend sl ANes e CRAWE RETFA CLREFSF RDBISISS EQ ID 0: sequence
of 19-mer taigetdsiténStRdD-NQ.ddeivsel 8Bdtpiageatse-8, MFEQ. | BritGhavitiegnse jsequence(5'- 3")

duplex ”amSeQiJeré\&ﬁ‘ﬁ%H@%&?%H&;Hyg%@g&e?ﬁ%&ﬁﬁ@&%ﬁé%E&%ﬁ%&é@ﬁ%&?’“
CAUIIAACAGOODAGGCUGUTSAT AD-12214 111 AAAGAAGAGACAIGTUCCGG 33

AAAGAAG At e Rmine e idnys ¢ FEGNA PIL B (GELB8otvtn Feapaed by 1geisnse-
CACACUGGAGAGG UHENA AR 3 alicA caeidiAG(e atvdd AiliedichdBto the target

sty 3 prtened St il d AR et AR

CACUGGAGAGGUCUARRGUTST 340 ACUIUAGACCUCUCCAGITGIST AD-12217 414
ACUGGAG &t ARhaisens sah G GRE G GerfARArtis e to a target sequence, it

is preferable that the area of mismatch not be located in the center of the region of
complementarity, If the antisense strand of the dsSRNA contains mismatches to the target
sequence, it is preferable that the mismatch be restricted to 5 nucleotides from either end, for
example 5, 4, 3, 2, or 1 nucleotide from either the 57 or 3” end of the region of
complementarity, For example, for a 23 nucleotide dsRNA strand which is complementary to
a region of the Eg5 gene, the dsRNA generally does not contain any mismatch within the
central 13 nucleotides. The methods described within the invention can be used to determine
whether a dsRNA containing a mismatch to a target sequence is effective in inhibiting the
expression of the Eg5 gene. Consideration of the efficacy of dsRNAs with mismatches in
inhibiting expression of the Eg5 gene is important, especially if the particular region of
complementarity in the Eg5 gene is known to have polymorphic sequence variation within
the population.

Modificatiens

In yet another embodiment, the dsRNA is chemically modified to enhance stability.
The nucleic acids of the invention may be synthesized and/or modified by methods well
established in the art, such as those described in "Current protocols in nucleic acid
chemistry", Beaucage, S.L. er ¢l. (Edrs.), John Wiley & Sons, Inc., New York, NY, USA,
which 1s hereby incorporated herein by reference. Specific examples of preferred dsRNA
compounds useful in this invention include dsRNAs containing modified backbones or no
natural internucleoside linkages. As defined in this specification, dsRNAs having modified
backbones include those that retain a phosphorus atom in the backbone and those that do not

have a phosphorus atom in the backbone. For the purposes of this specification, and as
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342 cACUUNAGACCUCUCCAGUIST AD-12218 115 CGUCGCAGCCAAAUUCGITC 343
oGucGcAGccAAAuueGucTsT 344 GACGAAITUUGGCUGCGAGGIST AD-12219 116
GAAGGCAGUUGACCAACAC 345 GAAGGCAGtiuGAccAAcAclel 246
GUGUUGGITCAACUGCCUUCTST AD-12220 417 CAUUCACCCUGACAGAGUU 347
CANUCACCOUGACAGAGuUUTST 348 AAOOOOGUCAGGOU94AUGIST AD-12221 418
AAGAGGCCUAACUCAUUCA 349 AAGAGGccuP.AcncAuncATsl 350

UGAAUGAGUNAGE (et IR Taed A IR %%@W&%%}ﬁk% HRGeh

GAGACAIluncoGGANGUGG Tsl 352 CcACAUCCGGAAITUGUCUCTST AD-12223 120
UUCCGGAtEUBrNdestidkdcidsse sapat e Aausideresdio es liesnpsiogsiges.
UCUACAUCCACAUGEGE ARTISTIADN R 2B EAAGELACEHET GMIIGAALIRE5chiral

AAGeNATICSREAEAPRISE 350 AUTTGARNGGRCACUAGCHITS ADsRAAR.A22

GAAGUUAGUGUACG AAGUNAGUGUACGAACUGI )
cAGULTCGRABN AUk erirbssiscising Akt pogbanaisa end cirg 359
PAUAtIUNCCAESGHAGERNEIFEBHABAGERUAGIGHOGAALIY AUATSTRELA2R T2 4nd

ACAGUGGCCG GAUAG.361 AcA GeoGAYAAGAUAG]ST .3
CoAUCITuA T A S R TE S T SRR e 36
uonGucAuctéeeakaiventeirigtersaainmsptieeRisURisNGARS T-ADrkegp o2 Pdinked
UUCUUGCUAIJGAGRLIGI Ghb36 Baliag inenRAS akHayl wiP368 A SACHARISANMAGGAAGAAISt

AD-12230 427 GUAAGAAC \GUUGAC é, ?@7. GUAAGAAG \GUUGACCcATol 368
UGGUCAACHEREDURGALTT KB 19931 18 R DAL G AT BB
cAuuGlacA@koBdet@AuAAlsl 370 UUAUCGGCCACUGUCAAUGIST AD-12232 429
AGAAACCACUUAGHAGHERBI HhAGANGEAGURA A lék&hgz%&%WAG UGGUITUCUIsI
containing linkages include, but are not limited to, U.S. Pat. Nos. 3,687,808; 4,469,863;
4,476,301; 5,023,243, 5,177,195; 5,188,897; 5,264,423, 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; 5,550,111; 5,563,253, 5,571,799 5,587,361, and 5,625,050, each of
which is herein incorporated by reference
Preferred modified dsRNA backbones that do not inctude a phosphorus atom therein
have backbones that are formed by short chain alkyl or cycloalkyl internuclecside linkages,
mixed heteroatoms and alkyl or cycloalkyl internucleoside linkages, or ore or more short
chain heteroatomic or heterocyclic intemucleoside linkages. These include those having
morpholino linkages (formed in part from the sugar portion of a nucleoside); siloxane
backbones; sulfide, sulfoxide and sulfone backbones; formacety! and thioformacetyl
backbones; methylene formacetyl and thioformacetyl backbones; alkene containing
backbones; sulfamate backbones; methyleneimino and methylenehydrazino backbones;
sulfonate and sulfonamide backbones; amide backbones; and others having mixed N, O, S
and CH2 component parts,
Representative U.S. patents that teach the preparation of the above oligonucleosides
include, but are not limited to, U.S. Pat. Nos, 5,034,500, 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; 5,541,307; 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.
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AD-12233 130 GGAUUGUUCAUCAAUUGGC 373 CIGAnuGnucAucAAuuGGcleT 374
LaCcAAUUGAUGAACAAUCCIST AD-12234 131 UAAGAGGCCUAACUCAUUC 375
NAAGAGGocultAcucAnuelsT 376 GAAUGAGULIAGGCCUCUuATel AD-12235 132
AGUUAGUGUACGAACUGGA 327 AGNUAGUGUACGAACUGGAgst 378
UCGAGITUCGUACACUAACUTST AD-12236 133 AGUACAUAAGACCUUAUUU 379 -
AGUACAUAAGAccupAuuuleT 380 AA/44AAGGO0ONAUGUACUTSt AD-12237 134

UGAGCCUUGUGH MG IAGALReRL RHGHAUAL ANIRTR82ucleoside linkage,
AAUCUANACACAAGGCUCATST AD-12238 ;35 CCUUUAAGAGGCCUAACUC 383

cCUUNAAGAGERE ARG His A eS RSO S CTR TSI AR BLTLF RPy: 155 5859 Hts are
ACCACUUAGId®GHd BUGEANB885wWiiboh capghGuABuGuecl GisTcdsfound. One such

CUGGﬁC”%&&A@ﬁ%&%&E}r@T% R AZAR I3 GRMGHHGHANI LGN U 387

GAAAcuuccAZ4441AuGucelsT 388 AGACANAALEIGGAAGUTTUCTST AD-12241 138
UGCAUACUOAIRE /engees 08 THiTes (i ABGRIKERISEATGIST 5bb n PNNA compounds,
GGAACGA @ig At GRrAVI oA TAMRDA 2241:E39 vAD AMGGIE AGLlbIGYEEBAE A 391

AGAACGCAGAIAGAPEAACATSY 392 MBI OHEAACUIGECHCHTS AR 22431140

GUACAUAAGACCUUAUUUG 293 GUACANAAGACCUUALEUGGS T 394
CAAANAAG BTy ARUESHAC PSP AT ER A9 9 HAURAUBEEACHRBENIRG 295
ulanA222uGepaadtive 1T pTIRGILARAG At AGHGRAA DM ATEXRAnAD R4 SoidRe not

UCUCUGUITA 39 i (A T ich is herein
AuAIiGnAU%%%@%%ﬁ%%?f PR 1Qzl1é %Ai{u%’g!ua%A%A%g‘%éhﬁ_A%}A 309
uAnGcncAuRGRaE AR skiercadorbe et RIA sareadk geets fours 129z 41

UGUUGUIIGEGCEAAMY GEMG 1401 1sG1inGuunGuccAAnneuGlst 402

GAGAAULIGGA c'?é"?‘g%e er(i;e -lt;renlb'g‘ 1&1]@%%45%: él %vention are dsRNAs with phosphorothioate

backbones and oligonucleosides with heteroatom backbones, and in particular ~CH,--NH--
CH;--, --CH,—-N(CHj3)--O--CH,--{known as a methylene (methylimino) or MMI backbone], -
~-CHy-—-O--N(CH3)--CHy--, --CHy--N(CH3}-N{CH3)--CHj~- and --N(CH3)--CH,--CHy--
[wherein the native phosphodiester backbone is represented as --O--P--0--CH;~] of the
above-referenced U.S. Pat. No. 5,489,677, and the amide backbones of the above-referenced
U.S. Pat, No. 5,602,240, Also preferred are dsRNAs having morpholino backbone structures
of the above-referenced U.S. Pat. No. 5,034,506,

Modified dsRNAs may also contain one or more substituted sugar moisties. Preferred
dsRNAs comprise one of the following at the 2' position: OH; F; O-, S-, or N-alkyl; O-, 5-, ot
N-alkenyl; O-, S- or N-alkynyl; or O-alkyl-O-alkyl, wherein the alkyl, alkenyl and alkynyl
may be substituted or unsubstituted C; to Cyq alkyl or C; to Cyp alkenyl and alkynyl.
Particularly preferred are O[(CH2),O]wCHs, O(CH2)}0CH3, O(CH2)oNHa, O(CH2),CHs;
O{CH;)ONH,, and O{CH3),ON[(CH),CHa3) ], where n and m are from 1 to about 10. Other
preferred dsRNAs comprise one of the following at the 2' position: C; to Cyo lower alkyl,
substituted lower alkyl, alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH;, OCN, C{, Br, CN,
CF;, OCF3, SOCH3, SO,CHa, ONOs, NO,, N3, NH;, heterocycloalkyl, heterocycloalkaryl,
aminoalkylamino, polyalkylamino, substituted silyl, an RNA cleaving group, a reporter
group, an intercalator, a group for improving the pharmacokinetic properties of an dsRNA, or
a group for improving the pharmacodynamic properties of an dsRNA, and other substituents
having similar properties. A preferred modification includes 2"-methoxyethoxy (2'-O--
CH.CH,OCHS;, also known ag 2'-0-(2-methoxyethyl) or 2-MOE) (Martin ef al., Helv. Chim.
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AGUAACUAGAAUCCUCCAG 403 AcnAhcnAGAAuccuocAGIst 404 CUGGAGGAUUCNAGUNAGUIST
AD-12249 446 UGUGGUGUCUAUACUGAAA 405 uGuGGeGnoulanAcuGAAATst 406
UUCCAGUAeAGAGACCcACcAIsl AD-12250 447 UAIRJAUGGGAGACCACCCA 407
UANUANGGGAGAccAcccAIsT 408 UGGGUGGUCUCCCcAUAAUAIst AD-12251 148
AAGGAUGAAGUCUAUCAAA 499 AAGGANGAGNcnANncAIl4AI57. 410
NNIJUGANAGACUUCAUCCUUTST AD-12252 449 UUGAUAAGAGAGCUCGGGA 411

1444GA”%%Q@@,%?@@-%&%L%M&QQ@WE%Q&%ﬂr%&f Sl nfdirkeges 150
AUGUUCCUIJAUCGAGAAUC 413 AuGuuccunAucGAGAANclsT 4

. " | 14 .
GAUTCUCERNAA SE RN e R ss5 4 48 LS AR GE TERUAE KSEN 15
GGAP.44AUIBOAORIAGAGAIGE LIS HQEHCHAN GAGLAIARICRITSThAR 122551552

CCAUUCCAMGHGEAHOSH Al AeAREABAGHAGSU TR 418 ACTAQIIAGO00GGAAUGGTST
AD-12256 153 GGCAGUUGACCAACACAAU 419 GeAGuu(14AccAAcAcAAulst 420

2101IGUGUTGOHERAE the € Led B.a8oBies et REISC UAGAAGUACAUAAG 421
CAUGCUAGAAGNALANSAGIsT MRRFCIHtaAGIAT HIEUAGE AT T - AD R 25& 055

CUAGAAG %ﬁ&%%ﬁ@%ﬁ%d@%&%@%@@ﬂﬁ%ﬁ@@&éﬁ%'ﬁlﬁﬁé@ be made at other

AGGUCUPAUGUACUUCUAGTST AD-12259 156 ITUGGAUCUCUCACAUCUAU 425
UUGGAUCUBRERR FR R R 4B AAEA DG UGHEA AU CERATSIA D 149788 nusrotide
AACUGUG GUEUCAUAIG A28 APSeREHGGLS renAaleidGIMI BABVAs may also

{aCUANAGARACEASAGUINTST,AD-J 28] DA HCAL TIGACAGUGGCEGAUA 420 uoANEGA

;AGUGGCCGAUAIST 430 UCAAUGANT's74 AD-12262 15
AUAAAGCAsreEgUSaeagthatimkhboneaetonthvea reidisyt sugar structures
CaGGAAU GGl GWGE hivinhAktTsd, BR- 22263 165k ACAGNAAGITAGULIRG 5 AS3104433

5,303,878; 5,446,137; 5,466,786, 5,514,785; 5,519,134; 5,567,811; 5,576,427, 5,591,722;
5,597,909; 5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633; and
5,700,920, certain of which are commonly owned with the instant application, and each of
which is herein incorporated by reference in its entirety.

DsRNAs may also include nucleobase (often referred 1o in the art simply as "base”)
maodifications or substitutions. As used heren, "unmodified" or "natural” nucleobases inchude
the purine bases adenine (A) and guanine (G), and the pyrimidine bases thymine (T), cytosine
(C) and wuracil {U). Modified nucleobases include other synthetic and natural nucleobases
such as 3-methvicytosine (5-me-C), 5-hydroxymethyl cytosine, xanthine, hypoxanthine, 2-
aminoadenine, 6-metityl and other alkyl derivatives of adenine and guanine, 2-propyl and
other alkyl derivatives of adenine and guanine, 2-thiouracil, 2-thicthymine and 2-
thiocytosine, S-halouracil and cytosine, 5-propyny! uracil and cytosine, 6-azo uracil, cytosine
and thymine, S-uracil (pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thicalkyl, 8-
hydroxyl anal other 8-substituted adenines and guanines, S-halo, particularly S-bromo, 5-
trifluoromethyl and other 5-substituted uracils and cytosine’s, 7-methylguanine and 7-
methyladenine, 8-azaguanine and 8-azeadenine, 7-deazaguanine and 7-daazaadenine and 3-
deazaguanine and 3-deazaadenine. Further nucleobases include those disclosed in U.S. Pat.
No. 3,687,808, those disclosed in The Concise Encyclopedia Of Polymer Science And
Engineering, pages 858-859, Kroschwitz, J. L, ed. John Wiley & Sons, 1990, these disclosed
by Englisch et al., Angewandte Chemie, International Edition, 1991, 30, 613, and those
disclosed by Sanghvi, Y S., Chapter 15, DsRNA Research and Applications, pages 289-302,
Crooke, 5. T. and Lebley, B., Ed,, CRC Press, 1993, Certain of these nucleobases are
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AcAGAAAccAcuutiCulAGuIsT 434 ACOACUAAGUGGUITUCUGUIST AD-12264 161
GAAACCACQUAGUAGUGUC 435 GAAAcCACUpAGUAGUGuUelST 436
GAckeuldlukAGUGGUIJUCTsla AD-12265 162 AAAUCUAAGGAUAITAGUCA 437
AAANCUAAGGAIGWAGUCAIST 438 UGACUANAUCCUpPAGAUUUTST AD-12266 163
UUNUIRIAUACCCAUCAACA 439 unAnuukuAcceAucAACAIST 440 UGUIIGAUGGGUAt2AAAOAAT st
AD-12267 164 ACAGAGGCAUUAACACACU 441 AcAGAGGedieuAAcAcAculst 442

AGUGUGU %‘&ﬁg%ﬁ%%&%i e 0R %@@;%%%%ﬁﬁé&% ey a3

AcAOficuUGGAGAGGUCUAATST 444 UnAGACCUC UG -12269 ;66
ACACUGGAGREE U eSARAL: 225 RS MRS ehe RGP 48 N-2. N-6 and 0-6
CUIStAGAGGHHMIME pAknki(GhiT 8T ADediib b A 7d6A G GLEAGHRMI ARGCUUU 447

OGAGeOCA%@@@%&HQtg!ﬁé%%%@%&%%}d%ﬂ%@& L6 iRt Al 98

UCCCUAUUU UUCUCC 449 ucccuAuuncGceuuucucclUT 450 GGAGAAAGICGAAANAGGGAIST
AD-12272 169'gcBilinMIEACYEse AACR AL HerRidARAD4T At eRIseKRs 452

UGOO05A0A GLENA e S bpbktlodd, ART R A Bz ARALN B G UG UGG 8 A
AGccAAANneGuqu

GeGAAIST 454 7:140GCAGACGAANNNGGCUTST AD-12274,471
CCCAUCRRONS RGBS ST AR SR ATy e el
cALEICnACHAIRYGRRIGE ardficainp275 172 GAUGAAUGCAUACUCUAGU 457

GANSAANGCAUAGUSRASIES2IAS S AnthARa AU BRI Teh MR E {60t oted
CUCAUGUUC AUCGAGA 459 cuc nGlé L(ipA C A{GAT%Td4 0 . it
DCUCOARE ARG P AD. 1307 L A I AR CURR OB
GAGAAucnAARHARHAGY Su 6 CHAGHIAG WilIRG AU ERC e T4 F4AB01 22739 395
UAGAAGUAGAHASAE SIS 463 AGAALIACIMMAGAS AT 4644.908; 5,502,177,
5,525,711, 5,552,540, 5,587,469, 5,594,121, 5,596,091; 5,614,617; and 5,681,941, each of
which 1s herein incorporated by reference, and U.S. Pat. No. 5,750,692, also herein
mcorporated by reference.
Conjugates
Another modification of the dsSRNAs of the invention involves chemically linking to
the dsRNA one or more moieties or conjugates which enhance the activity, cellular
distribution or celiular uptake of the dsRNA. Such moieties include but are not limited to
lipid moteties such as a cholesterol moiety (Letsinger ef al., Proc. Natl. Acid. Sci. USA, 199,
86, 6553-6556), cholic acid (Manoharan et al., Biorg. Med. Chem. Let., 1994 4 1053-1060), a
thioether, e.g., beryl-S-tritylthiol (Manoharan er al., Ann. N.Y. Acad. Sci., 1992, 660, 306-
309; Manoharan ef /., Biorg. Med. Chem. Let., 1993, 3, 2765-2770), a thiocholesterol
(Oberhauser er al., Nucl. Acids Res., 1992, 20, 533-538), an aliphatic chain, e.g., dodecandiol
or undecy] residues (Saison-Behmoaras e al,, EMBO J, 1991, 10, 1111-1118; Kabanov et al.,
FEBS Lett., 1990, 259, 327-330; Svinarchuk e7 al., Biochimie, 1993, 75, 49-34), a
phospholipid, e.g., di-hexadecyl-rac-glycerol or triethyl-ammonium 1,2-di-O-hexadecyl-rac-
glycero-3-Hphosphonate (Manoharan ez al., Tetrahedron Lett., 1995, 36, 3651-3654; Shea et
al., Nucl. Acids Res,, 1990, 18, 3777-3783), a polyamine or a pelyethylene glycol chain
(Manoharan ef al., Nucleosides & Nucleotides, 1995, 14, 969-973), or adamantane acetic acid
(Manoharan ef al., Tetrahedron Lett., 1993, 36, 3651-3654), a palmity! moiety (Mishra et al.,
Biochim. Biophys. Acta, 1995, 1264, 229-237), or an octadecylamine or hexylamino-
carbonyloxycholesterol moiety (Crooke ef al., J. Pharmacol. Exp. Ther,, 1996, 277, 923-937).
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AAGGUCUNAUGUACUUCUAIST AD-12279 ;76 CAGCCUGAGCUGUUAAUGA 465
cAGeouGAGONGUUAAUGATST 466 UCAUUAACAGCUCAGGCUGTOT AD-12280 ;77
AAGAAGAGACAAUUCCGGA 467 AAGAAGAGACKkAuuccGGAIST 468
UCCGGAAUUGUCUCUUCUUTST AD-12281 178 UGCUGGUGUGGAIJUGUUCA 469
uGeuGGuUGUGGANtiGuncAlsl 470 UGAACAPEICOACACCAGCALtsI AD-12282 1714
AAAUUCGUCUGCGAAGAAG 471 AP4AuucGuouGCcGAAGAAGTSsI 472

CUUCUTICGOAGAGGARMIMUTE AR 22834504 N
G ARG e

4 AcAUC cAGA st AD-12284 48
G UA AN P NN 0 D R A AR S AL > 523 s
AlackUcAAYCU G IIUNANGMRISSTSALIIR 286 8 E DV | BB 0sBquibAth BELDIMe Mg et SRESEQ ID NO.

sense sequenee (539 zﬁ%ﬁ)d\h% &iﬁ%?@%@e%‘?@@ﬁ@ 689 di;%plﬁmem'?ﬁ&% 735:
GAUUGAUGUUUACCGAAGU GAUUCAUGNHUlIACCGAAGUIsI

ACUUCGGHRNACAUe &AU&M%B 715386943 @é&@@&ﬁ&é&é@éﬁ?&&é&g A7
GCcAcCUAUCUIiNEReGUAUGRIST 480, CeALACEIAAAGHTAGIIBC TS| ¥1B5 12287, 258469;

UGGUAUARDIGEALASHAGG 4BLYGOUAUAACH GERUN Szlif‘%%ﬁ%’ﬁ?%%AAU“AUACCA'ST

AD-12288 185 AGCAAGEIDACUUAACACAG 483 ALICAAGCUGONNRAACACAGIST 484
CUGUGUNARB RS é@k@é@@r&%ﬁﬁéé“g"'féééﬁé&%x&é@&&m{féu%%e%%szﬂéé
CAGAAACCAMINABUABK BT, A860A CACUIAAGUIBCI AT KIHGIST AR 1DR80N1S7

AACUITAU He%m%%%&%%%ﬁéééz AAcuukuuGGACCUNGUAAIST 488

UnACAACCUCCAANAAGUUTSst AD-12291 188 CUGGAGAGGUCUAAAGUGG 489
OUGGAGAGGrouKAASIIRISITINGY pEiienstinAe Rt cunoret kst yupifed
AAAAAAGALAK AAGGeAladne of the aforementioned modifications may be incorporated in a

single compound or even at a single nucleoside within an dsRNA. The present invention also
includes dsRNA compounds which are chimeric compounds. "Chimeric" dsRNA compounds
or "chimeras," in the context of this invention, are dsRNA compounds, particularly dsRNAs,
which contain two or more chemically distinct regions, each made up of at least one
monomer unit, ie., a nucicotide in the case of an dsRNA compound. These dsRNAs typically
contain at least one region wherein the dsRNA 1s modified so as to confer upon the dsRNA
increased resistance to nuclease degradation, increased celluler uptake, and/or increased
binding affinity for the target nucleic acid. An additional region of the dsRNA may serve as a
substrate for enzymes capable of cleaving RNA:DNA or RNA:RNA hybrids. By way of
example, RNase H is a celiular endonuclease which cleaves the RNA strand of an RNA:DNA
duplex. Activation of RNase H, therefore, results in cleavage of the RNA target, thereby
greatly enhancing the efficiency of dsRNA inhibition of gene expression. Consequently,
comparable results can often be obtained with shorter dsRNAs when chimeric dsSRNAg are
used, compared to phosphorothioate deoxy dsRNAs hybridizing to the same target region.
Cleavage of the RNA target can be routinely detected by gel electrophoresis and, if
necessary, associated nucleic acid hybridization techniques known in the art,

In certain instances, the dsRNA may be modified by a non-ligand group. A number
of non-ligand molecules have been conjugated to dsRNAs in order to enhance the activity,
cellular distribution or celiular uptake of the dsRNA, and procedures for performing such
conjugations are available in the scientific literature. Such non-ligand moieties have included
lipid moieties, such as cholesterol (Letsinger er al., Proc. Natl. Acad. Sci. USA, 1989,
86:63553), cholic acid (Manoharan et al., Bicorg. Med. Chem. Lett., 1994, 4:1053), a
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491 AAAAAAGANAUAAGGCAGuUIST 492 ACUCCCUI1LAUAUCULAUJUUTSsI AD-12293 490
GAAUUUUGADAUCUACCCA 493 GAAuuruCAuAncuAoccAIsT 494 UGGGUAGAOAUCAATAUUCTST
AD-12294 191 GUAUTATUUGAUCUGGCAAC 495 GuArupuoGAucuGarliAcTsT 496
GITUGGPAGAUCAAAAANACTST AD-12295 492 AGGAUCCCUUGGCUGGUAU 497
AGGAuccounGGAUGGUANDST 498 AUACCAGCCcAAGGGAUCCUTST AD-12296 193
GGAUCCCUUGGCUGGUAUA 499 GOAuccouuGGcu(44GuAuAlsl 500

e e S e
c u IUGUGAuccls (o - 195
GCUAUAAM@%%R&@QU8@%%%%%%%%2&[1L}gggAélsji%\%%bﬂ}lsl ]%% {orol tGBethaise e
AAGAUAG UG GAA it ReAG IS T0ABR 20891016 UACECE NI GA AAIDETIISsEDES

NACCOULCAUCAAAUITS 506 AMSAAUTIGAVGAAGGRRRTST AR 23001457
AGAACAUAUUGAAUAAGCC 507 AGAAcAuUfvouGAAuU/44AGocTs1 503
K feds B RSES R B

GGCUU/6(FOCRPARTIE I AFTRINE0T o g ARAL RIS
AAANUCIGRrGouG G AGGRTshE 0 ICCUEAAMATAQEARYS-TLPRsfphDidt B92ntBgan

UGAAUAGGGUUAGAGAGETU 934 YSAALARG CANAGAGRARURTSTI &2 18:3777), 2
AACUCUGUAACCCUAUUCATST AD-12303 500 AAGAACIATGAAACCACUCA 513

AAGAACHURS AR AL BN 559 dlyeh ehvies B PATBATR AN U At AT 93995501
APEJAAAGGHGAOEG, At HdGiEnbhb AAIASAGIbIGA ecdA Tucalsdrdilitett., 1995,

GCEAAUGGREL @%@'&%ﬁa&f cﬁ%&%’%%@%&%&%%u&%%% . g&éln

AnlicccAncAACACUGGUAIST 518" de4CcAGUGUUGAUGGGNAUTST AD-12306
UGGAUUGYBEAGR obesds it sesninseleiticrhnoes (s ogsy: ¢/ J. Pharmacol
CCAAUUGAG MRe ABDICTAIST A Rep 2367504 UGG AGAG SIS BAAAGUIG GipdRtion of

UGGAGAG %‘éﬁ”ﬁi%? cuo%gg'g‘t-gss Lave been listed above. Typical conjugation protocols involve the
synthesis of dsRNAs bearing an aminolinker at one or more positions of the sequence. The
amino group is then reacted with the molecule being conjugated using appropriate coupling
or activating reagents. The conjugation reaction may be performed either with the dsRNA
still bound to the solid support or following cleavage of the dsRNA, in solution phase.
Purification of the dsRNA conjugate by HPLC typically affords the pure conjugate.

In some cases, a ligand can be multifunctional and/or a dsRNA can be conjugated to
more than one ligand. For example, the dsRNA can be conjugated to one ligand for
improved uptake and to a second ligand for improved release.

Vector encoded RNAi agents

In another aspect of the invention, Eg5 and VEGF specific dsRNA molecules that are
expressed from transcription units inserted into DNA or RNA vectors (see, e.g., Couture, A,
et al., TIG. (1996), 12:5-10; Skillern, A., er al., International PCT Publication No. WO
00/22113, Conrad, International PCT Publication No, WO 00/22114, and Conrad, US Pat.
No. 6,054,299). These transgenes can be introduced as a linear construct, a circular plasmid,
or a viral vector, which can be incorporated and inherited as a transgene integrated into the
host genome. The transgene can also be constructed to permit it to be inherited as an
extrachromosomal plasmid (Gassmann, ef al., Proc. Natl. Acad. Sci. US4 (1995 92:1292).

The individual strands of a dsSRNA can be transcribed by promoters on two separate
expression vectors and co-transfected into a target cell. Alternatively each individual strand
of the dsRNA can be transcribed by promoters both of which are located on the same

expression plasmid. In a preferred embodiment, a dsRNA is expressed as an inverted repeat
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522 (41CoACIDAIAGACCUCUColeisT AD-12308 505 GUCAUCCCUAUAGUUCACU 523
GucAucccnAuAGuncAouTsl 524 AGUGAACUALIAGGGAUGACTST AD-12309 506
AUAAUGGCUAUAAUUUCUC 525 AuAAuUGGcuAuAAuuucuclsl 526 GACAAAIIODAUACCOAUPAUTST
AD-12310 507 AUCCCUUGGCUGGUAUAAU 527 AucccuuGGouGGUAUAAUIST 528
AUtdulACcAGCcAAGGGAUTST AD-12311 508 GGGCUAUAAUUGCACUAUC 529
GGGCcUuAUAAUUGCACUAUCTST 530 GAUAGUGOOKIJUANAGCCCIST AD-12312 509

GAUUCU%QI@M@%@% S RANRMCUHGGAGREAGHNRT 2332 and loop
rACGCCCUCPAAGAGAAUCIST AD-12313 510 GCAUCUCUCAAUCUUGAGG 533

GeAucucucHAREIINGAGGEOsI 534 CatcAAGAIJUGAGAGAUGCTST AD-12314 511
CAGCAGAAAUCDRALEAIIMAGEENA 4 cAGA AUy A BBALIATDYR BBEmIds or viral

NAUCCUIIAGAHUMEVECUGIRTE AR 12302 a2 GUEAMAGLIGAYG HE HARAS3T
GUcAAGAGCOAUCUGUAGATST 538 UCNAgAGAUGGCUCUUGACTST AD-12316 513

AAACAGAGESESRETeHe KA (536 KANG AR ABBEARutAHC AU T oA dlicro. Tmmunol
UGUGUILAAYGAQIICUBULERsTARdD BT 61 AGEEREA B AL GARCRIHILI IR B4 1

P PUSAAGGUUGANEUGRGCUTAT AP AR 615

AGoOccAGAyY] fﬁj guré,\@ﬁ
UATADIUG%(%J ﬁéé""éﬁAé 43 pAUEUUNGAUCUGGCLANCTSI 544 GGUIIC-CCAGAUCAAAAIIUAIST

AD-12319 576 fdSUue dpbedae Ul CURRTSRR AT H5 A BEREBASAACORATET 546
UnAGUAGAb G E Afuiied b ToAD 113 320 B TremALAIIIAS AGUNG ACAABIA B 7in
GAAAUUMAGUACACAAcAdc| 548 U JG UG i 2 8
ACUUOACERETRT ARG ET S R ni e AR S TBL Ak it i
AGAUUUACHd @G rep Nalutfet. Ap- 154 P8 SFEENGOE WARA el RS Elys ot
AcCAGUGUAAAUSHGARGHST1958 AGGleAGAITIA BOA PG BT Sead. Sci. USA

87:61416145; Huber et al., 1991, Proc. Natl. Acad. Sci. US4 88:8039-8043; Ferry et al.,
1991, Proc. Natl. Acad. Sci. US4 88:8377-8381; Chowdhury er al., 1991, Science 254:1802-
1803; van Beusechem. ef al., 1992, Proc. Natl. Acad. Sci. US4 89:7640-19 ; Kay et al., 1992,
Human Gene Therapy 3:641-647; Dai er al., 1992, Proc. Natl. Acad. Sci. USA 89:10892-
10895; Hwu ez al., 1993, J. Immunol, 150:4104-4115; U.S. Patent No. 4,868,116; U.S. Patent
No. 4,980,286; PCT Application WO 89/07136; PCT Application WO 89/02468; PCT
Application WO 89/05345; and PCT Application WO 92/07573). Recombinant retroviral
vectors capable of transducing and expressing genes inserted into the genome of a cell can be
produced by transfecting the recombinant retroviral genome into suitable packaging cell lines
such as PA317 and Psi-CRIP (Comette ef al., 1991, Human Gene Therapy 2:5-10; Cone et
al., 1984, Proc. Natl. Acad. Sci. USA 81:6349). Recombinant adenoviral vectors can be used
to infect a wide variety of cells and tissues in susceptible hosts (e.g., rat, hamster, dog, and
chimpanzee) (Hsu ef al., 1992, J. Infectious Discase, 166:769), and also have the advantage
of not requiring mitotically active cells for infection.

Any viral vector capable of accepting the coding sequences for the dsRNA
molecule(s) to be expressed can be used, for example vectors derived from adenovirus (AV);
adeno-associated virus (AAVY; retroviruses (e.g., lentiviruses (LV), Rhabdoviruses, murine
leukemia virus); herpes virus, and the like. The tropism of viral vectors can be modified by
pseudotyping the vectors with envelope proteins or other surface antigens from other viruses,
or by substituting different viral capsid proteins, as appropriate.

For example, lentiviral vectors of the invention can be pseudotyped with surface

proteins from vesicular stomatitis virus (VSV), rabies, Ebola, Mokola, and the like. AAV
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AD-12323 520 AGAACAAUCAUITAGCAGCA 553 AGAACAANCAUpAGCAG-cAUCI 554
UGCUGCUAAUGAUUGUUCUTOST AD-12324 521 CAAUGUGGAAACCUAACUG 555
ckaliGuUGGAAAccnAAcloGIST 556 CAGUUAGGUITUCCACAUUGIST AD-12325 522
ACCAAGAAGGUACAAAAUU 557 AccAAGAAGGUACAAAANUTS7 558
APERTUUGUACCUUCUUGGUTUT AD-12326 523 GGUACAAAAUUGGUUGAAG 559
C-GUuAcAAAArUGGueGAAGIST 560 CUUCAACCAAUUTIGUACCTs1 AD-12327 524

GGUGUG%HM%?HQM%%%%%A%& QM{“&%HP&&IQ e%éﬁ the vectors to
UUGAUGAACAAUCCACACCIST AD-12328 525 AGAGUUCACAAAAAGCCCA 563

AGAGNnUcABRERANEIIE IS A EEERY T oHaDs AN Y CERF T RIS 1198 2§58
UGAUAG CU AepAd i A AoRBHASEE0nE ArABOARGAUPANACHH TS SBEANE CRUMATINAGC)41AUCAlSI

AD-12330 54 éé&#%%&%%%@r%%%%%%%é% ANACGHEEHEANGUEANICIST 568

GAUUCACUOCAGGCUNA . CAGUUGACCAACACAAUGC 569
cAGnaGACcAARBIER ARG ETCE 79 AL AU s A e PRI RIS D 33 BDY
UG G UG U GRS I MEA UCHe 5715440 lei GatEGaAnoPR i e ANz 5726 G GRvAtABUCCACACCAIST

AD-12333 5%9]@%Lé%%%%?&%ﬁ%ﬁ&e%%%%ﬁ)g%ﬁ @Xé‘é%‘lﬁgguGAcAGAGuucTsl 574

GAACUCUGUCA UGAAUTSsT AD-1 531U &JUAL_AIUGGUAAU 575
11/4AGACCUUANNTSFETAK TSP PRIA FiTH estosnsaitabiecd ot e Uy ag v anmion. gl o Sor
AAGCAAU Gt AMNAE CAI R AcTch ANGTOANR G BAMANUWAALS thdviBtor, and methods of

DIAGGUIJ%%%:AC@GU&JQQQUT TA 51 S3» 15n 3 UCUG t'Ai‘A%éJs f\ iA‘U ‘ C %79 _
ucuGAAACuU &Rn‘%\uecceifgaﬁ) g@&é@é UAU E’r&gﬁ]jﬁcAgE@;ﬂ 5\891%9? Table 2b. Analysis of
Eg5/KSP dsArmRlaupreressRal P agrerupieninan 11t Gikglais Hodé! S8R gesmiane1 8% resudual
(IRMA) O s 4t sare@iier A D (1990), Hum Gene Therap. 1: 5-14; Anderson W F (1998), Nature 392
25-30; and Rubinson D A er al., Nat. Genet, 33: 401-406, the entire disclosures of which are
herein incorporated by reference.
Preferred viral vectors are those derived from AV and AAV. In a particularly
preferred embodiment, the dsRNA of the invention is expressed as two separate,
complementary single-stranded RNA molecules from a recombinant AAV vector having, for
example, either the U6 or H1 RNA promoters, or the cytomegalovirus (CMV) promoter.
A suitable AV vector for expressing the dsRNA of the invention, a method for
constructing the recombinant AV vector, and a method for delivering the vector into target
cells, are described in Xia H ef af. (2002), Nat, Biotech. 20: 1006-1010.
Suitable AAV vectors for expressing the dsRNA of the invention, methods for
constructing the recombinant AV vector, and methods for delivering the vectors into target
cells are described in Samulski R er al. (1987), 1. Virol, 61: 3096-3101; Fisher K J et al.
(1996), 1. Virol, 70: 520-532; Samulski R et @/. (1989), I. Virol. 63: 3822-3826; U.S. Pat. No.
5.252,479; U.8. Pat. No. 5,139,941; International Patent Application No. WO 94/13788; and
International Patent Application No. WO 93/24641, the entire disclosures of which are herein
incorporated by reference.
The promoter driving dsRNA expression in either a DNA plasmid or viral vector of
the invention may be a eukaryotic RNA polymerase I (e.g. ribosomal RNA promoter), RNA
polymerase 11 (e.g. CMV carly promoter or actin pronioter or Ul snRNA promoter) or
generally RNA polymerase ITT promoter (e.g. U6 snRNA or 7SK RNA promoter) or a
prokaryotic promoter, for example the T7 promoter, provided the expression plasmid also

encodes T7 RNA polymerase required for transcription from a T7 promoter. The promoter
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(among quadruplicates) 2nd single dose screen @ 25 nMI1% resudual miaNA] Os 2nd screen (among
quadruplicates) 3rd single dose screen @ 25 nm SDs 3rd screen (among quadruplicates) AD-12072
65% 2% 82% 5% AD-12073 84% 1% 61% 6% AD-12074 51% 3% 36% 9% AD-12075 56% 4%
36% 9% AD-12076 21% 4% 13% 3% AD-12077 11% 2% 6% 1% AD-12078 22% 3% 9% 2%
AD-12079 22% 10% 15% 7% AD-12080 68% 9% 52% 13% AD-12081 34% 8% 35% 29%
AD-12082 20% 2% 92% 5% AD-12083 85% 6% 63% 10% AD-12084 18% 6% 17% 9% AD-12085

can also direct transgene expression to the pancreas (see, e.g., the insulin regulatory sequence
for pancreas (Bucchini et al., 1986, Proc. Natl. Acad. Sci. USA 83:2511-2515)).

In addition, expression of the transgene can be precisely regulated, for example, by
using an inducible regulatory sequence and expression systems such as a regulatory sequence
that is sensitive to certain physiological reguiators, e.g., circulating glucose levels, or
hormones (Dochérty et al., 1994, FASEB I. 8:20-24). Such inducible expression systems,
suitable for the control of transgene expression in cells or in mammals include regulation by
ecdysone, by estrogen,. progesterone, tetracycline, chemical inducers of dimerization, and
isopropyl-beta-D1 -thiogalactopyranoside (EPTG). A person skilled in the art would be able
to choose the appropriate regulatory/promoter sequence based on the intended use of the
dsRNA transgene.

Generally, recombinant vectors capable of expressing dsRNA molecules are delivered
as described below, and persist in target cells. Alternatively, viral vectors can be used that
provide for transient expression of dsRNA molecules. Such vectors can be repeatedly
administered as necessary. Once expressed, the dsRNAs bind to target RNA and modulate its
function or expression. Delivery of dsRNA expressing vectors can be systemic, such as by
intravenous of intramuscular administration, by administration to target cells ex-planted from
the patient followed by reintroduction into the patient, or by any other means that allows for
introduction into a desired target cell.

dsRNA expression DNA plasmids are typically transfected into target cells as a
complex with cationic lipid carriers (e.g. Oligofectamine) or non-cationic lipid-based carriers
(e.g. Transit-TKO™). Multiple lipid transfections for dsSRNA-mediated knockdowns
targeting different regions of a single EGS gene (or VEGF gene) or multiple Eg5 genes (or
VEGF genes) over 2 period of 2 week or more are also contemplated by the invention.
Successful introduction of the vectors of the invention into host cells can be monitored using
various known methods. For example, transient transfection. can be signaled with a reporter,
such as a fluorescent marker, such as Green Fluorescent Proiein (GFP). Stable transfection of
ex vivo cells can be ensured using markers that provide the transfected cell with resistance to
specific environmental factors (e.g., entibiotics and drugs), such as hygromycin B resistance.

The EgS specific dsRNA molecules and VEGF specific dsRNA molecules can also be
inserted into vectors and used as gene therapy vectors for human patients. Gene therapy
vectors can be delivered to a subject by, for exampie, intravenous injection, local
administration (see U.S. Patent 5,328,470) or by stereotactic injection (see e.g., Chen et al.
(1994) Proc. Natl. Acad. Sci. USA 91:3054-3057). The pharmaceutical preparation of the
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13% 4% 12% 4% AD-12086 26% 17% 3% AD-12087 95% 9% 80% 4% AD-12088 29% 6% 29%
2% AD-12089 69% 5% 64% 7% AD-12090 96% 15% 39% 5% AD-12091 16% 6% 17% 3%

AD-12092 82% 26% 63% 5% AD-12093 84% 4% 70% 4% AD-12094 46% 3% 34% 1%

AD-12095

19% 2% 23% 1% AD-12096 26% 1172 17% AD-12097 23% 2% 22% 1% AD-12098 91% 14%

17% 3%

AD-12099 57% 2% 48% 6% AD-12100 101% 11%

gene therapy vector can inchude the gene therapy vector in an acceptable diluent, or can
include a slow release matrix in which the gene delivery vehicle is imbedded. Alternatively,
where the complete gene delivery vector can be produced intact from recombinant cells, e.g.,
retroviral vectors, the pharmaceutical preparation can include one or more cells which
produce the gene delivery system.

Pharmaceutical compositions containing dsRNA

In one embodiment, the invention provides pharmaceutical compositions containing a
dsRNA, as described herein, and a pharmaceutically acceptable carrier and methods of
administering the same. The pharmaceutical composition containing the dsRNA is useful for
treating a discase or disorder associated with the expression or activity of a Eg5/KSP and/or
VEGF gene, such as pathological processes mediated by EgS/KSP and/or VEGF expression,
e.g., liver cancer. Such pharmaceutical compositions are formulated based on the mode of
delivery.

Dosage

The pharmaceutical compositions featured herein are administered in dosages
sufficient to inhibit expression of EGS/KSP and/or VEGF genes. In general, a suitable dose
of dsRNA will be in the range of 0.01 to 200.0 milligrams per kilogram body weight of the
recipient per day, generally in the range of I to 50 mg per kilogram body weight per day. For
example, the dsRNA can be administered at 0.01 mg/kg, 0.05 mg/ke, 0.5 mg/kg, | mg/ke, 1.5
mg/kg, 2 mg/kg, 3 mg/ke, 5.0 mg'kg, 10 mg/kg, 20 mg/ke, 30 mg/kg, 40 mg/kg, or 50 mg/kg
per single dose. '

The pharmaceutical composition can be administered once daily, or the dsRNA may
be administered as two, three, or more sub-doses at appropriate intervals throughout the day |
The effect of a single dose on EG5/KSP AND/OR VEGF levels is long lasting, such that
subsequent doses are administered at not more than 7 day intervals, or at not more than 1, 2,
3, or 4 week intervals.

In some embodiments the dsRNA is administered using continuous infusion or
delivery through a controlled release formulation. In that case, the dsRNA contained in each
sub-dose must be correspondingly smaller in order to achieve the total daily dosage. The
dosage unit can also be compounded for delivery over several days, e.g., using a conventional
sustained refease formulation which provides sustained release of the dsRNA over a several
day period. Sustained release formulations are well known in the art and are particularly

usefil for delivery of agents at 2 particular site, such as could be used with the agents of the
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98% B% AD-12101 46% 7% 32% 2% AD-12102 96% 17% 88% 18% AD-12103 19% 5% 20% 2%
AD-12104 40% 8% 24% 2% AD-12105 39% 2% 36% 10% AD-12106 87% 6% 79% 19%
AD-12107 29% 2% 32% 16% AD-12108 38% 4% 39% B% AD-12109 49% 3% 44% 10%
AD-12110 85% 5% 80% 19% AD-12111 64% 6% 71% 18% AD-12112 98% 9% 191% 5%
AD-12113 13% 0% 14% 3% AD-12114 32% 6% 16% 9% AD-12115 €% 4% 7% 5%

present invention. In this embodiment, the dosage unit contains a corresponding multiple of
the daily dose.

The skilled artisan will appreciate that certain factors may influence the dosage and
timing required to effectively treat a subject, including but not limited to the severity of the
disease or disorder, previous treatments, the general health and/or age of the subject, and
other diseases present. Moreover, treatment of a subject with a therapeutically effective
amount of a composition can include a singie treatment or a series of treatments. Estimates
of effective dosages and in vivo half-lives for the individual dsRNAs encompassed by the
invention can be made using conventional methodologies or on the basis of in vive testing
using an appropriate animal model, as described elsewhere herein.

Advances in mouse genetics have generated a2 number of mouse models for the study
of various human diseases, such as pathological processes mediated by EG3/KSP AND/OR
VEGFexpression. Such models are used for in vivo testing of dsRNA, as well as for
determining a therapeutically effective dose. A suitable mouse model is, for example, a
mouse containing a plasmid expressing human EG5/KSP AND/OR VEGF. Another suitable
mouse model is a transgenic mouse carrying a transgene that expresses human EG5/KSP
AND/OR VEGF.

Toxicity and therapeutic efficacy of such compounds can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the
LD350 (the dose lethal to 50% of the population) and the EDS0 (the dose therapeutically
effective in 50% of the population). The dose ratio between toxic and therapeutic effects is
the therapeutic index and it can be expressed as the ratio LDS0/EDS0. Compounds that
exhibit high therapeutic indices are preferred.

The data obtained from cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage of compositions featured in the
invention lies generally within a range of circulating concentrations that include the ED50
with little or no toxicity. The dosage may vary within this range depending upon the dosage
form employed and the route of administration utilized. For any compound used in the
methods featured in the invention, the therapeutically effective dose can be estimated initially
from cell culture assays. A dose may be formulated in animal models to achieve a circulating
plasma concentration range of the compound or, when appropriate, of the polypeptide
product of a target sequence (e.g., achieving a decreased concentration of the polypeptide)
that includes the IC50 (i.e., the concentration of the test compound which achieves a half-

maximal inhibition of symptoms) as determined in cell culture. Such information can be
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AD-12116 74% 5% 61% 7% AD-12117 21% 4% 20% 2% AD-12118 44% 4% 42% 6% AD-12119
37% 4% 24% 3% AD-12120 22% 2% 15% 4% AD-12121 32% 1% 22% 2% AD-12122 36% 16%
19% 5% 40-12123 28% 16% 40-12124 28% 2% 16% 40-12125 15% 1% 14% AD-12126 151%
22% 27% A0-12127 54% 9% 42% 9% AD-12128 29% 1% 20% 2% AD-12129 22% 3% 19% 3%
40-12130 53% 6% 92% 7%

used to more accurately determine useful doses in humans. Levels in plasma may be
measured, for example, by high performance liquid chromatography.

In addition to their administration, as discussed above, the dsRNAs featured in the
invention can be administered in combination with other known agents effective in treatment
of pathological processes mediated by target gene expression. In any event, the
administering physician can adjust the amount and timing of dsRNA administration on the
basis of results observed using standard measures of efficacy known in the art or described
herein.

Administration

The pharmaceutical compositions of the present invention may be administered in a
number of ways depending upon whether Jocal or systemic treatment is desired and upon the
area to be treated, Administration may be topical, pulmonary, e.g., by inhalation or
insuffiation of powders or aerosols, including by nebulizer; intratracheal, intranasal,
epidermal and transdermal, and subdermal, oral or parenteral, e.g., subcutaneous.

Typically, when treating a mammal with hyperlipidemia, the dSRNA molecules are
administered systemically via parental means, Parenteral administration includes
intravenous, intra-arterial, subcutaneous, intraperitoneal or intramuscular injection or
infusion; or infracranial, e.g., intraparenchymal, intrathecal or intraventricular,
administration. For example, dSRNAs, conjugated or unconjugate or formulated with or
without liposomes, can be administered intravenously to a patient. For such, a dsRNA
molecule can be formulated into compositions such as sterile and non-sterile aqueous
solutions, non-aqueous solutions in common solvents such as alcohols, or solutions in liquid
or solid oil bases. Such sohutions also can contain buffers, diluents, and other suitable
additives. For parenteral, intrathecal, or intraventricular administration, a dsRINA molecule
can be formulated into compositions such as sterile aqueous solutions, which also can contain
buffers, diluents, and other suitable additives (e.g., penetration enhancers, carrier compounds,
and other pharmaceutically acceptable carriers). Formulations are described in more detail
herein.

The dsRNA can be delivered in a manner to target a particular tissue, such as the liver
(e.g., the hepatocytes of the lver).

Fonmulations

The pharmaceutical formulations of the present invention, which may conveniently be
presented in unit dosage form, may be prepared according to conventional techniques well

known in the pharmacentical industry. Such techniques include the step of bringing into
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40-12131 28% 5% 22% 3% 40-12132 88% 90% 18% 40-12133 34% 2% 26% 6% 40-12134 18%
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general, the formulations are prepared by uniformly and intimately bringing into association
the active ingredients with liquid carriers orfinely divided solid carriers or both, and then, if
necessary, shaping the product.

The compositions of the present invention may be formulated into any of many
possible dosage forms such as, but not limited to, tablets, capsules, gel capsules, liquid
syrups, soft gels, suppositories, and enemas. The compositions of the present invention may
also be formulated as 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
suspension may also contain stabilizers.

Pharmaceutical compositions of the present invention include, but are not limited to,
solutions, emulsions, and liposome-containing formulations. These compositions may be
generated from a variety of components that include, but are not limited to, preformed
liquids, self-emulsifying solids and self-emulsifying semisolids. In one aspect are
formulations that target the liver when treating hepatic disorders such as hyperlipidemia.

In addition, dsRNA that target the BG5/KSP AND/OR VEGFgene can be formulated
into compositions containing the dsRNA admixed, encapsulated, conjugated, or otherwise
associated with other molecules, molecular structures, or mixtures of nucleic acids. For
example, a composition containing one or more dSRNA agents that target the Eg5/KSP
and/or VEGFgene can contain other therapeutic agents such as other cancer therapeutics or
one or more dsRNA compounds that target non-EG5/KSP AND/OR VEGFgenes.

Oral, parenteral. topical, and biologic formulations

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 agents, diluents,
emulsifiers, dispersing aids or binders may be desirable. In some embodiments, oral
formulations are those in which dsRNAs featured in the invention are adminisiered in
conjunction with one or more penetration enhancers surfactants and chelators. Suitable
surfactants include fatty acids and/or esters or salts thereof, bile acids and/or salts thereof,
Suitable bile acids/salts include chenodeoxycholic acid (CDCA) and
ursodeoxychenodeoxycholic acid (UDCA), cholic acid, dehydrocholic acid, deoxycholic
acid, glucholic acid, glycholic acid, glycodeoxycholic acid, taurocholic acid,

taurodeoxycholic acid, sodium tauro-24,25-dihydro-fusidate and sodium
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acid, lauric acid, caprylic acid, capric acid, myristic acid, palmitic acid, stearic acid, linoleic
acid, linolenic acid, dicaprate, tricaprate, monoolein, dilaurin, glyceryl 1-monocaprate, 1-
dodecylazacycloheptan-2-one, an acylcarnitine, an é,cylcholine, or a monoglyceride, a
diglyceride or a pharmaceutically acceptable salt thereof (e.g., sodium). In some
embodiments, combinations of penetration enhancers are used, for example, fatty acids/salts
in combination with bile acids/salts. One exemplary combination is the sodium salt of lauric
acid, capric acid and UDCA. Further penetration enhancers include polyoxyethylene-9-lauryl
ether, polyoxyethylene-20-cetyl ether. DSRNAs featured in the invention may be deliirered
orally, in granular form including sprayed dried particles, or complexed to form micro or
nanoparticles. DSRNA. complexing agents include poly-amino acids; polyimines;
polyacrylates; polyalkylacrylates, polyoxethanes, polyalkyleyanoacrylates; cationized
gelatins, albumins, starches, acrylates, polyethyleneglycols (PEG) and starches;
polyalkylcyanoacrylates; DEAE-derivatized polyimines, pollulans, celluloses and starches.
Suitable complexing agents include chitosan, N-trimethylchitosan, poly-L-lysine,
polyhistidine, polyornithine, polyspermines, protamine, polyvinylpyridine,
polythiodiethylaminomethylethylene P(TDAE), polyaminostyrene (e.g., p-amino),
poly(methylcyanoacrylate), poly(ethylcyancacrylate), poly(butyicyanoacrylate),
poly(isobutylcyanoacrylate), poly{isohexylcynaoacrylate), DEAE-methacrylate, DEAE-
hexylacrylate, DEAE-acrylamide, DEAE-albumin and DEAE-dextran, polymethylacrylate,
polyhexylacrylate, poly(D,L-lactic acid), poly(DL-lactic-co-giycolic acid {PLGA), alginate,
and polyethyleneglycol (PEG). Oral formulations for dsRNAs and their preparation are
described in detail in U.S. Patent 6,887,906, U.S. patent publication. No. 20030027780, and
11.S. Patent No. 6,747,014, each of which 1s incorporated herein by reference.

Compositions and formulations for parenteral, intraparenchymal (into the brain),
intrathecal, intraventricular or intrabepatic administration may include sterile agueous
solutions which may also contain buffers, diluents and other suitable additives such as, but
not limited to, penetration enhancers, carrier compounds and other pharmaceutically
acceptable carriers or excipients.

Pharmaceutical compositions and formulations for topical administration may include
transdermal patches, ointments, lotions, creams, gels, drops, suppositories, sprays, liquids and
powders. Conventional pharmaceutical carriers, aqueous, powder or oily bases, thickeners
and the Hke may be necessary or desirable. Suitable topical formulations include those in

which the dsRNAs featured in the invention are in admixture with a topical delivery agent
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such as lipids, liposomes, fatty acids, fatty acid esters, steroids, chelating agents and
surfactants. Suitable iip_ids and liposomes include neutral (e.g., dioleoylphosphatidyl DOPE
ethanolamine, dimyristoylphosphatidyl choline DMPC, distearolyphosphatidyl choline)
negative (e.g., dimyristoylphosphatidyl glycerol DMPG) and cationic (e.g.,
dioleoyltetramethylaminopropyl DOTAP and dioleoylphosphatidyl ethanolamine DOTMA).
DsRNAgs featured in the invention may be encapsulated within liposomes or may form
complexes thereto, in particular to cationic liposomes. Alternatively, dsSRINAs may be
compiexed to lipids, in particular to cationic lipids. Suitable fatty acids and esters include but
are not limited to arachidonic acid, oleic acid, eicosanoic acid, lauric acid, caprylic acid,
capric acid, myristic acid, palmitic acid, stearic acid, linoleic acid, linolenic acid, dicaprate,
tricaprate, monoolein, ditaurin, glyceryl I-monocaprate, 1-dodecylazacycloheptan-2-one, an
acylcarnitine, an acylcholine, or a Cy.io alkyl ester (e.g., isopropylmyristate [PM),
monoglyceride, diglyceride or pharmaceutically acceptable salt thereof. Topical formulations
are described in detaii m U.S. Patent No. 6,747,014, which is incorporated herein by
reference. In addition, dsRNA molecules can be administered to 2 mamimal as biologic or
abiologic means as described in, for example, U.S. Pat. No. 6,271,359. Abiologic delivery
can be accomplished by a variety of methods including, without limitation, (1) loading
liposomes with a dsRNA acid molecule provided herein and (2) complexing a dsRNA
molecule with Hpids or liposomes to form nucleic acid-lipid or nucleic acid-liposome
complexes. The liposome can be composed of cationic and neutral lipids commonly used to
transfect cells in virro. Cationic lipids can complex (e.g., charge-associate) with negatively
charged nucleic acids to form liposomes. Examples of cationic lipesomes include, without
limitation, lipofectin, lipofectamine, lipofectace, and DOTAP. Procedures for forming
liposomes are well known in the art. Liposome compositions can be formed, for example,
from phosphatidylcholine, dimyristoyl phosphatidylcholine, dipalmitoyl phosphatidylcholine,
dimyristoy! phosphatidylglycerol, or diolecyl phosphatidylethanolamine. Numerous
lipophilic agents are commercially available, including Lipof'e:c:tinTM (Invitrogen/Life
Technologies, Carlsbad, Calif.) and Effectene ™ (Qiagen, Valencia, Calif.). Tn addition,
systemic delivery methods can be optimized using commercially available cationic lipids
such as DDAR or DOTAP, each of which can be mixed with a neutral lipid such as DOPE or
cholesterol. In some cases, liposomes such as those described by Templeton ez al. (Nature
Biotechnology, 15: 647-652 (1997)) can be used. In other embodiments, polycations such as
polyethyleneimine can be used to achieve delivery in vivo and ex vivo (Boletta et al, J. Am

Soc. Nephrol. 7: 1728 (1996)). Additional information regarding the use of liposomes to

33



37% 2% MITTTIMITIIIIIIIE40-1217 0% 39% 11=111111111111 AD-12174 92% 5% 27% 0% 40-1217
29% 0% 38% 19% A0-12176 93% 2% 56% 79% nillililla 30% PO0-12177 69% 6% AD 2784
6%11111111101111 40-12 179 53% 5% 99% 5% 1111111.1111111111 A0-12180 16% 2% 13%
9% 40-1218 19% ININNEMNININEMUM 29%111.11111111111111111111111111111 40-12182
16% 4% 18% 8% 40-1218 [iMnill.1011.111111 A0-12184 54%
all.11111111111nall.1111111.2122221211 PO-12185 8% 1% 9% 40-12186

1111131 134 H A AW, 8280und in U.S. Pat. No. 6,271,359, PCT Publication WO 96/40964
and Morrissey, D. ef al, 2005. Nat Biotechnol. 23(8):1002-7, |
Biologic delivery can be accomplished by a variety of methods including, without
limitation, the use of viral vectors. For example, viral vectors (e.g., adenovirus and
herpesvirus vectors) can be used to deliver dsSRNA molecules to liver cells. Standard
molecular biology techniques can be used to introduce one or more of the dsRNAs provided
herein into one of the many different viral vectors previously developed to deliver nucleic
acid to cells. These resulting viral vectors can be used to deliver the one or more dsRNAs to
cells by, for example, infection.
Charagterization of formulated dsRNAs
Formulations prepared by either the in-line mixing or extrusion-free method can be
characterized in similar manners. For example, formulations are typically characterized by
visual inspection, They should be whitish translucent solutions free from aggregates or
sediment. Particle size and particle size distribution of lipid-nanoparticles can be measured
by light scattering using, for example, a Malvern Zetasizer Nano ZS (Malvern, USA).
Particles should be about 20-300 nm, such as 40-100 nm in size. The particle size
distribution should be unimodal. The total siRNA concentration in the formulation, as well
as the entrapped fraction, is estimated using a dye exclusion assay. A sample of the
- formulated siRNA can be incubated with an RNA-binding dye, such as Ribogreen (Molecular
Probes) in the presence or absence of a formulation disrupting surfactant, e.g., 0.5% Triton-
X100. The total siRNA in the formulation can be determined by the signal from the sample
containing the surfactant, relative to a standard curve. The entrapped fraction is determined
by subtracting the “free” siRNA content (as measured by the signal in the absence of
surfactant) from the total siRNA content. Percent entrapped siRNA is typically >85%. For
SNALP formulation, the particle size is at least 30 nm, at least 40 nm, at least 50 nm, at least
60 nm, at least 70 nm, at least 80 nm, at least 90 nm, at least 100 nm, at least 110 nm, and at
least 120 nm. The suitable range is typically about at least 50 nm to about at least 110 nm,
about at least 60 nm to about at least 100 nm, or about at least 80 nm to about at least 90 nm.

Liposomal formulations

There are many organized surfactant structures besides microemuisions that have
been studied and used for the formulation of drugs. These include monolayers, micelles,
bilayers and vesicles. Vesicles, such as liposomes, have attracted great interest because of

their specificity and the duration of action they offer from the standpoint of drug delivery. As
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used in the present invention, the term "liposome" means a vesicle composed of amphiphilic
lipids arranged in a spherical bilayer or bilayers.

Liposomes are unilamellar or multilamellar vesicles which have a membrane formed
from a lipophilic material and an agueous interior. The aqueous portion contains the
composition to be delivered. Cationic liposomes possess the advantage of being able to fuse
to the cell wall. Non-cationic liposomes, aithough not able to fuse as efficiently with the cell
wall, are taken up by macrophages in vivo.

In order to cross intact mammalian skin, lipid vesicles must pass through a series of
fine pores, each with a diameter less than 50 nm, under the influence of a suitable transdermal
gradient. Therefore, it is desirable to use a liposome which is highly deformable and able to
pass through such fine pores.

Further advantages of liposomes include; liposomes obtained from natural
phospholipids are biocompatible and biodegradable; liposomes can incorporate a wide range
of water and lipid soluble drugs; liposomes can protect encapsulated drugs in their internal
compartments from metabolism and degradation (Rosoff, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume
1, p. 245). Tmportant considerations in the preparation of liposome formulations are the Hpid
surface charge, vesicle size and the aqueous volume of the liposomes.

Liposomes are useful for the transfer and delivery of active ingredients to the site of
action. Because the liposomal membrane is structurally similar to biological membranes,
when liposomes are applied to a tissue, the liposomes start to merge with the cellular
membranes and as the merging of the liposeme and cell progresses, the liposomal contents
are emptied into the cell where the active agent may act.

Liposomal formulations have been the focus of extensive investigation as the mode of
delivery for many drugs. There is growing evidence that for topical administration, liposomes
present several advantages over other formulations, Such advantages include reduced side-
effects related to high systemic absorption of the administered drug, increased accumulation
of the administered drug at the desired target, and the ability to administer a wide variety of
drugs, both hydrophilic and hydrophobic, into the skin.

Several reports have detailed the ability of liposomes to deliver agents including high-
molecular weight DNA into the skin, Compounds including analgesics, antibodies, hormones
and high-molecular weight DNAs have been administered to the skin. The majority of

applications resulted in the targeting of the upper epidermis
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liposomes which mteract w1th the negatively charged DNA molecules to form a stable

complex. The positively charged DNA/liposome complex binds to the negatively charged cell
surface and is internalized in an endosome. Due to the acidic pH within the endosome, the
liposomes are ruptured, releasing their contents nto the cell cytoplasm (Wang ef al.,
Biochem, Biophys. Res. Commun., 1987, 147, 980-985).

Liposomes which are pH-sensitive or negatively-charged, entrap DNA rather than
complex with it. Since both the DNA and the lipid are similarly charged, repulsion rather
than complex formation occurs. Nevertheless, some DNA is entrapped within the aqueous
interior of these liposomes. pH-sensitive liposomes have been used to deliver DNA encoding
the thymidine kinase gene to cell monolayers in culture. Expression of the exogenous gene
was detected in the target cells (Zhou ef af., Journal of Controlled Release, 1992, 19, 269-
274).

One major type of liposomal composition includes phospholipids other than naturally-
derived phosphatidylcholine. Neutral liposome compositions, for example, can be formed
from dimyristoyl phosphatidylcholine (DMPC) or dipalmitoy! phosphatidylcholine (DPPC).
Anionic liposome compositions generally are formed from dimyristoy! phosphatidylglycerol,
while anionic fusogenic liposomes are formed primarily from dioleoyl
phosphatidylethanolamine (DOPE). Another type of liposomal composition is formed from
phosphatidyicholine (PC) such as, for example, soybean PC, and egg PC. Another type is
formed from mixtures of phospholipid and/or phosphatidyicholine and/or cholesterol.

Several studies have assessed the topical delivery of liposomal drug formulations to
the skin. Application of liposomes containing interferon to guinea pig skin resulted in a
reduction of skin herpes sores while delivery of interferon via other means (e.g., as a solution
or as an emulsion) were ineffective (Weiner er al., journal of Drug Targeting, 1992, 2, 405-
410). Further, an additional study tested the efficacy of interferon administered as part of a
liposomal formulation to the administration of interferon using an aqueous system, and
concluded that the liposomal formuiation was superior to aqueous administration (du Plessis
et al., Antiviral Research, 1992, 18, 259-265).

Non-ionic liposomal systems have also been examined to determine their utility in the
delivery of drugs to the skin, in particular systems comprising non-ionic surfactant and
cholesterol. Non-ionic liposomal formulations comprising Novasome™ I (glyceryl
dilaurate/cholesterol/po- lyoxyethylene-10-steary! ether) and Novasome ™ 1I (glyceryl

distearate/cholesterol/polyoxyethylene-10-stearyl ether) were used to deliver cyclosporin-A
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effective in facilitating the deposition of cyclosporin-A into different layers of the skin (Fu et
@l. S.T.P.Pharma. Sci., 1994, 4, 6, 466).
Liposomes also include “sterically stabilized” liposomes, a term which, as used
“herein, refers to liposomes comprising one or more specialized lipids that, when incorporated
into liposomes, result in enhanced circulation lifetimes relative to lposomes lacking such
specialized lipids. Examples of sterically stabilized liposomes are those in which part of the
vesicle-forming lipid portion of the liposome {A) comprises one or more ghycolipids, such as
monosialoganglhioside G, or (B) is derivatized with one or more hydrophilic polymers, such
as a polvethvlene glycol (PEG) moiety. While not wishing to be bound by any particular
theory, it is thought in the art that, at least for sterically stabilized Hiposomes containing
gangliosides, sphingomyelin, or PEG-derivatized hipids, the enhanced circulation half-life of
these sterically stabilized liposomes derives from 2 reduced uptake into cells of the
reticuloendothelial system (RES) (Allen er al., FEBS Letters, 1987, 223, 42; Wu et al,,
Cancer Research, 1993, 53, 3765).

Various liposomes comprising one or more glycolipids are known in the art.
Papahadjopoulos ef al. (Ann. N.Y. Acad. Sci., 1987, 507, 64) reported the ability of
monosialoganglioside Gy, galactocerebroside sulfate and phosphatidylinositol to improve
blood half-tives of liposomes. These findings were expounded upon by Gabizon er 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 er al., disciose liposomes comprising (1) sphingomyelin and (2) the ganglioside Gy or
a galactocerebroside sulfate ester. U.S. Pat. No. 5,543,152 (Webb ez al.) discloses liposomes
comprising sphingomyelin. Liposomes comprising 1,2-sn-dimyristoylphosphat- idylcholine
are disclosed in WO 97/13499 {Lim et al}.

Many liposomes comprising lipids derivatized with one or more hydrophilic
polymers, and methods of preparation thereof, are known in the art. Sunamoto ef al. (Bull.
Chem. Soc. Jpn., 1980, 53, 2778) described Hiposomes comprising & nonionic detergent,
2C 12136, that contains a PEG moiety. Hlum er al. (FEBS Lett., 1984, 167, 79) noted that
hydrophilic coating of polystyrene particles with polymeric glycols results in significantly
enhanced blood half-lives. Synthetic phospholipids modified by the attachment of carboxylic
groups of polyalkylene glycols (e.g., PEG) are described by Sears (U.S. Pat. Nos. 4,426,330
and 4,534,899), Klibanov et al. (FEBS Lett., 1990, 268, 235) described experiments
demonstrating that liposomes comprising phosphatidylethanolamine (PE) derivatized with

PEG or PEG stearate have significant increases in blood circulation half-lives. Blume ef al.

37



111121111111111= 4% AD-1223 32% IIHHIMEMITTTTIMIEMIII 6% 40-12232 30% 3% nal
(T 40-122 33 38% 2% 32% 3% 40-122 90% 5% 95% 7% 40-122 35 57% alinlll 3%
40-1223 34% 8% 16% al NI 40-12237 n 9% 32% 8%MUM" 40-12238 12 6 34% 6%
40-122 39 42% al 6% 40% 36% 70% 9% 111111111111all 6% 40-12240n  40-1224 69% 5%
40-12242 n 2% 47% 3% 40-12243 26% 7% 15% al 40-12244 n 6% 15% 1% 40-12245 65% 6% 83%
111111=-112111111111111M112111111111111111 40-12246 40-12247 40-12248

(Biochimica et Biophysica Acta, 1990, 1029, 91) extended such observations to other PEG-
derivatized phospholipids, e.g., DSPE-PEG, formed from the combination of
distearoylphosphatidylethanolamine (DSPE) and PEG. Liposomes having covalently bound

* PEG moieties on their external surface are described in European Patent No. EP (0 445 131
B1 and WO 90/04384 to Fisher. Liposome compositions containing 1-20 mole percent of PE
derivatized with PEG, and methods of use thereof, are described by Woodle e al. (U.S. Pat.
Nos. 5,013,556 and 5,356,633) and Martin et al. (U.S. Pat. No. 5,213,804 and Furopean
Patent No. EP (0 496 813 B1). Liposomes comprising a number of other lipid-polymer
conjugates are disclosed in WO 91/05545 and U.S. Pat. No. 5,225,212 (both to Martin er al.)
and I WO 94/20073 (Zalipsky et al.) Liposomes comprising PEG-modified ceramide lipids
are described in WO 96/10391 (Choi er af). U.S. Pat. No. 5,540,935 (Miyazaki et al.) and
U.S. Pat. No. 5,556,948 (Tagawa ef al.) describe PEG-containing liposomes that can be
further derivatized with functional moieties on their surfaces.

A number of liposomes comprising nucleic acids are known in the art. WO 96/40062
to Thierry et al. discloses methods for encapsulating high molecular weight nucleic acids in
liposomes. U.S. Pat. No. 5,264,221 to Tagawa et al. discloses protein-bonded liposomes and
asserts that the contents of such lipesomes may include a dsRNA. .S, Pat. No. 5,665,710 to
Rahman e al. describes certain methods of encapsulating oligodeoxynucleotides in
Hposomes. WO 97/04787 to Love et al. discloses liposomes comprising dsRNAs targeted to
the raf gene.

Transfersomes are yet ancther type of liposomes, and are highly deformable lipid
aggregates which are attractive candidates for drug delivery vehicles. Transfersomes may be
described as lipid droplets which are so highly deformable that they are easily able to
penetrate through pores which are smaller than the droplet. Transfersomes are adaptable to
the environment in which they are used, e.g., they are self-optimizing (adaptive to the shape
of pores in the skin), self-repairing, frequently reach their targets without fragmenting, and
often self-loading, To make transfersomes it is possible to add surface edge-activators,
usually surfactants, to a standard liposomal composition. Transfersomes have been used to
deliver serum albumin to the skin. The transfersome-mediated delivery of serum albumin has
been shown to be ag effective as subcutaneous injection of a solution containing serum
albumin,

Surfactants find wide application in formulations such as emulsions (including
microemulsions) and Bposomes. The most common way of classifying and ranking the

properties of the many different types of surfactants, both natural and synthetic, is by the use
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12252 97%(ﬁ%hydrophileﬂipophﬂe balance (HLB). The nature of the hydrophilic group (also known
as the "head") provides the most useful means for categorizing ';he different surfactants used
in formulations (Rieger, in Pharmaceutical Dosagé Ferms; Marcel Dekkef; Inc., New York,
NY., 1988, p. 285).

If the surfactant molecule is not ionized, it is classified as a nonionic surfactant.
Nonionic surfactants find wide application in pharmaceutical and cosmetic products and are
usable over a wide range of pH values. In general their HLB values range from 2 to about 18
depending on their structure, Nonionic surfactants include nonionic esters such as ethylene
glycol esters, propylene glycol esters, giyceryl esters, polyglyceryl esters, sorbitan esters,
sucrose esters, and ethoxylated esters. Nonionic alkanolamides and ethers such as fatty
alcohol ethoxylates, propoxylated alcohols, and ethoxylated/propoxylated block polymers are
also included in this class. The polyoxyethylene surfactants are the most popular members of
the nonionic surfactant class.

If the surfactant molecule carries a negative charge when it is dissolved or dispersed
in water, the surfactant is classified as anionic. Anionic surfactants include carboxylates such
as soaps, acyl lactylates, acyl amides of amino acids, esters of sulfuric acid such as alkyl
sulfates and ethoxylated alky! sulfates, sulfonates such as alkyl benzene sulfonates, acyl
iscthionates, acyl taurates and sulfosuccinates, and phosphates. The most important members
of the anionic surfactant class are the alkyl sulfates and the soaps.

If the surfactant molecule carries a positive charge when it is dissolved or dispersed in
water, the surfactant is classified as cationic. Cationic surfactants include quaternary '
ammonium salis and ethoxylated amines, The quaternary ammeonium salts are the most used
members of this class.

If the surfactant molecule has the ability to carry either a positive or negative charge,
the surfactant is classified as amphoteric. Amphoteric surfactants include acrylic acid
derivatives, substituted alkylamides, N-alkylbetaines and phosphatides.

The use of surfactants in drug products, formulations and in emulsions has been
reviewed (Rieger, in Pharmaceutical Dosage Forms, Marcel Dekker, Inc., New York, N.Y .,
1988, p. 285).

SNALPs

In one embodiment, a dsRNA featured in the invention is fully encapsulated in the
lipid formulation to furm a SPLP, pSPLP, SNALP, or other nucleic acid-lipid particle. As
used herein, the term "SNALP" refers to 2 stable nucleic acid-lipid particle, including SPLP.

As used herein, the term "SPLP" refers to a nucleic acid-lipid particle comprising plasmid
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al 6%99% 18% 40-1226 In% a 85% 11%84% a 40-12264 6% 10% 10% 4% 40-12265 90% 8% 10%
40-12266 33% 9% 9% 1%8% IISIIIIIIIIIIIII 40- 12267 34 1 1%6% al Eg5/ 559 duplex name 1st
single dose screen @ 50 nM % resudual mR9TA) SDs 1st screen (among quadruplicates) 2nd
single dose screen @ 25 nM r% resududl mRNA) 5Ds 2nd screen (among quadruplicates) 3rd single
dose screen 8 25 nM SDs 3rd screen (among quadruplicates) AD-12268 34% 6% 11% 1% 9% 2%
AD-12269 548 6% 33% 4% 29% 7% AD-12270 52% 5% 29% 9% 27% 6% AD-12271 53% 7% 27%

3% 19% 6YpNR-dLdviei Aol e RAD e 19 A6 APsD23( 8360 nAR% ¥erni0% 5% AD-12274

75% 21% 4 1103/gd,5a(1)12{?1—%a9t%%é 91;1]3? gn?ds a%l%(:/g that prevents aggregation of the particle (e.g., 2 PEG-
lipid conjugéte). SNALPs and SPLPs are extr_emeiy useful for systemic applications, as they
exhibit extended éirculation lifetimes following intravenous (1.v.) injection and accumulate at
distal sites (e.g., sites physically separated from the administration site). SPLPs include
"pSPLP," which include an encapsulated condensing agent-nucleic acid complex as set forth
in PCT Publication No. WO 00/03683. The particles of the present invention typically have a
mean diameter of about 50 nm to about 150 am, more typically about 60 nm to about 130 nm,
more typically about 70 nm to about 110 nm, most typically about 70 to about 90 nm, and are
substantially nontoxic, In addition, the nucleic acids when present in the nucleic acid- lipid
particles of the present invention are resistant in aqueous solution to degradation with a
nuclease. Nucleic acid-lipid particles and their method of preparation are disclosed in, e.g.,
U.S. Patent Nos. 5,976,567, 5,981,501; 6,534,484; 6,586,410; 6,815,432; and PCT
Publication No. WO 96/40964.

In one embodiment, the lipid to drug ratio (mass/mass ratio) (e.g., lipid to dsRNA
ratio) will be in the range of from about 1:1 to about 50:1, from about 1:1 to about 25:1, from
about 3:1 to about 15:1, from about 4:1 to about 10:1, from about 5:1 to about 9:1, or about
6:1 to about 9:1.

The cationic lipid may be, for example, N,N-dioleyl-N,N-dimethylammonium

- chloride (DODAC), N N-distearyl-N,N-dimethylammonium bromide (DDAB), N-(I «(2,3-
dioleoyloxy)propyD)-N,N,N-trimethylammonium chloride (DOTAP), N~(I -(2,3-
dioleyloxy)propyl)-N,N,N-trimethylammonium chloride (DOTMA), N,N-dimethyl-2,3-
dioleyloxy)propylamine {DODMA), 1 ,2-DiLinoleyloxy-N,N-dimethylaminopropane
(DLinDMA), 1,2-Dilinolenyloxy-N,N-dimethylaminopropane (DLenDMA), 1,2-
Dilinoleylcarbamoyloxy-3-dimethylaminopropane (DLin-C-DAP), 1,2-Dilinoleyoxy-3-
(dimethylaminojacetoxypropane (DLin-DAC), 1,2-Dilinoleyoxy-3-morpholinopropane
(DLin-MA), 1,2-Dilinoleoyl-3-dimethylaminopropane (DLinDAP), 1,2-Dilinoleylthio-3-
dimethylaminopropane (DLin-S-DMA), 1-Linoleoyl-2-linoleyloxy-3-dimethylaminopropane
(DLin-2-DMAP), 1,2-Dilinoleyloxy-3-trimethylaminopropane chloride salt {DLin-TMA.CI),
1,2-Dilinoleoyi-3-trimethylaminopropane chloride salt (DLin-TAP.Ch), 1,2-Dilinoleyloxy-3-
(N-methylipiperazino)propane (DLin-MPZ), or 3-(N,N-Dilinoleylamino)-1.2-propanediol
(DLinAP), 3N N-Dioleylamine)-1,2-propanedio (DOAP), 1,2-Dilinoleyloxo-3-(2-N.N-
dimethylamino)ethoxypropane {DLin-EG-DMA), 2,2-Dilinoleyl-4-dimethylaminomethyl-
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9% 8% 1% 8% 9% AD-12276 45% 19% 15% 2% 16% 22% AD-12277 58% 17% 32% 2% 55% 19%
AD-12278 120% 35% 96% 10% 124% 38% AD-12279 97% 29% 17% 12% 4% AD-12280 2% 0% 3%
1% AD-12281 2% 0% 5% 2% AD-12282 3% 08 25% 5% AD-12283 3% 1% 35% 4% AD-12284
5% 2% 49% 8% AD-12285 7% 7% 21% 26% AD-12286 28% 34% 12% 7% AD-12287 40% 21%
51% 23% AD-12288 26% 7% 255% 196% AD-12289 43% 21% 220% 131% AD-12290 2% 1%
81% '

[1,3]-dioxolane (DLin-K-DMA) or analogs thereof, or a mixture thereof, The cationic tipid
may comprisé from about 20 moel % to ébout 50 inbi % or about 40 mol % of the total lipid
" present in the particle. ~ _

In another embédiment, the compound 2,2—DilinoleylA—dimethylaminoethyI-[1 31
dioxolane can be used to prepare lipid-siRNA nanoparticles. Synthesis of 2,2-Dilinoleyl-4-
dimethylaminoethyl-{1,3]-dioxolane is described in United States provisional patent
application number 61/107,998 filed on October 23, 2008, which is herein incorporated by
reference.

In one embodiment, the lipid-siRNA particle includes 40% 2-Dilinoleyi-4-
dimethylaminoethyl-[1,3)-dioxolane: 10% DSPC: 40% Cholesterol: 10% PEG-C-DOMG
(mole percent) with a particle size of 63.0 % 20 nm and a 0.027 siRNA/Lipid Ratio.

The non-cationic lipid may be an anionic lipid or a neutral lipid including, but not
limited to, distearoyiphosphatidyicholine (DSPC), dioleoylphosphatidyicholine (DOPC),
dipalmitoylphosphatidyicholine (DPPC), dioleoylphosphatidylglycerol (DOPG),
dipalmitoyiphosphatidylgtycerol (DPPG), dioleoyl-phosphatidylethanolamine (DOPE),
palmitoyloleoyiphosphatidylcholine (POPC), palmitoyloleoyl- phosphatidylethanolamine
(POPE), dioleoyl- phosphatidylethanolamine 4-(N-maleimidomethyl)-cyclohexane-1-
carboxylate (DOPE-mal), dipalmitoy! phosphatidy] ethanolamine (DPPE), _
dimyristoylphosphoethanolamine (DMPE), distearoyl-phosphatidyl-ethanolamine (DSPE),
16-O-monomethyl PE, 16-O-dimethyl PE, 18-1 -trans PE, 1 -stearoyl-2-oleoyl-
phosphatidyethanolamine (SOPE), cholesterol, or a mixture thereof. The non-cationic lipid
may be from about 5 mol % to about 90 mol %, about 10 mol %, or about 58 mol % if
cholesterol is included, of the total lipid present in the particle,

The conjugated lipid that inhibits aggregation of particles may be, for example, a
polyethyleneglycol (PEG)-lipid including, without limitation, a PEG-diacylglycerol (DAG), a
PEG-dialkyloxypropyl (DAA), a PEG-phospholipid, a PEG-ceramide (Cer), or a mixture
thereof. The PEG-DAA conjugate may be, for example, a PEG-dilauryloxypropyl (Ciz), 2
PEG-dimyristvloxypropyl (Cly), a PEG-dipalmityloxypropyl {Cis), or a PEG-
distearyloxypropyl (Cls). The conjugated lipid that prevents aggregation of particles may be
from 0 mol % to about 20 mol % or about 2 mol % of the total lipid present in the particle.

In some embodiments, the nucleic acid-lipid particle further includes cholesterol at,
e.g., about 10 mol % to about 60 mol % or about 48 mol % of the total lipid present in the
particle.
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23% AD-12291 4% 1% 70% 3% AD-12292 2% 1% 6% 2% AD-12293 4% 2% 36% 3% AD-12294
10% 6% 38% 3% AD-12295 29% 31% 37% 3% AD-12296 82% 4% 89% 2% AD-12297 75% 3%
65% 2% AD-12298 73% 9% 60% 3% AD-12299 76% 4% 66% 4% AD-12300 36% 4% 15%
AD-12301 33% 4% 18% 2% AD-12302 66% 5% 65% 3% AD-12303 35% 6% 17% 2% AD-12304
70% 8% 70% 6% AD-12305 63% 8% 80% 7%

LNPOL

In one embodi_nient, the lipidoid ND98-4HCI (MW 1487} (Formula 1), Cholesterol
(Sigma—AIdrich); and PEG-Ceramide C16 (Avanti Polar Lipids) can be used to prepare lipid-
siRNA nanoparticles (i.e., LNPO1 parﬁcles). Stock solutions of each in ethanol can be
prepared as follows: ND9§, 133 mg/mi; Cholesterol, 25 mg/ml, PEG-Ceramide C16, 100
meg/ml. The ND98, Cholesterol, and PEG-Ceramide C16 stock solutions can then be
combined in 2, .g., 42:48:10 molar ratio. The combined lipid solution can be mixed with
aqueous siRNA (e.g., in sodium acetate pH 5) such that the final ethanol concentration is
about 35-45% and the final sodium acetate concentration is about 100-300 mM. Lipid-
siRNA nanoparticles typically form spontaneocusly upon mixing. Depending on the desired
particle size distribution, the resultant nanoparticle mixture can be extruded through a
polycarbonate membrane (e.g., 100 nm cut-off) using, for example, a thermobarre] exfruder,
such as Lipex Extruder (Northern Lipids, Inc). In some cases, the extrusion step can be
omitted. Ethanol removal and simultaneous buffer exchange can be accomplished by, for
example, dialysis or tangential flow filtration. Buffer can be exchanged with, for example,
phosphate buffered saline (PBS) at about pH 7, e.g., about pH 6.9, about pH 7.0, about pH
7.1, about pH 7.2, about pH 7.3, or about pH 7.4.

/\/\N\/\/\N)]\/\N/\/H\/\N/\’NWN\N\M/\//

L
M/\N\/\ﬁ o o ﬁ/\/\/\/\/\/\
ND98 Isomer |
Formula 1
LNPO1 formulations are described, e.g., in Infernational Application Publication
No. WO 2008/042973, which is hereby incorporated by reference.
Emulsions
The compositions of the present invention may be prepared and formulated as
emulsions. Emulsions are typically heterogeneous systems of one liquid dispersed in another
in the form of droplets usually exceeding 0.1 pm in diameter (Idson, in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., volume 1, p. 199; Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Rieger and

Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., Volume 1, p. 245; Block in
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AD-12306 23% r% 20% 3% AD-12307 78% 10% 58% 5% AD-12308 278 8% 15% 2%
58% 42% 3% AD-12310 106% 23% 80% 2% AD-12311 73% 12% 60% 2% AD-12312 39% 3%
AD-12313 64% 9% 49% 6% AD-12314 28% 7% 14% 6% AD-12315 31% 7% 13% 2%
AD-12316 42% 5% 19% 2% AD-12317 34% 9% 15% 5% AD-12318 46% 4% 28% 9%
77% 3% 56% 9% AD-12320 55% 7% 41% 3% AD-12321

36% 3%

Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Ing., New York, N.Y., volume 2, p. 335; Higuchi ef al,, in Remington's Pharmaceutical
Sciences, Mack Publishing Co., Easton, Pa., 1985, p. 301). Emulsions are often biphasic
systems comprising two immiscible Hquid phases intimately mixed and dispersed with each
other. In general, emulsions may be of ¢ither the water-in-oil (w/0) or the oil-in-water {o/w)
variety. When an aqueous phase is finely divided into and dispersed as minute droplets into a
bulk oily phase, the resulting composition is called a water-in-oil (w/o) emulsion.
Alternatively, when an cily phase is finely divided into and dispersed as minute droplets into
a bulk aqueous phase, the resulting composition is called an oil-in-water {o/w) emulsion.
Emulsions may contain additional components in addition to the dispersed phases, and the
active drug which may be present as a solution in either the aqueons phase, oily phase or
itself as a separate phase. Pharmaceutical excipients such as emulsifiers, stabilizers, dyes, and
anti-oxidants may also be present in emulsions as needed. Pharmaceutical emulsions may
also be multiple emulsions that are comprised of more than two phases such as, for example,
in the case of oil-in-water-in-oil (0/w/0) and water-in-oil-in-water (w/o/w) emulsions. Such
complex formulations often provide certain advantages that simple binary emulsions do hot.
Multiple emulsions in which individual oil droplets of an o/w emulsion enclose small water
droplets c:ghstitute a w/o/w emulsion. Likewise a system of oil droplets enclosed in globules
of water stabilized in an oily continuous phase provides an o/w/o emulsion.

Emulsions are characterized by little or no thermodynamic stability. Often, the
dispersed or discontinuous phase of the emulsion is well dispersed into the external or
continuous phase and maintained in this form through the means of emulsifiers or the
viscosity of the formulation. Either of the phases of the emulsion may be a semisolid or a
solid, as is the case of emylsion-style ointment bases and creams. Other means of stabilizing
emuisions entail the use of emulsifiers that may be incorporated into either phase of the
emulsion. Emuilsifiers may broadly be classified into four categories: synthetic surfactants,
naturally occurring emulsifiers, absorption bases, and finely dispersed solids (Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Delder,
Inc., New York, N.Y ., volume 1, p. 199).

Synthetic surfactants, also known as surface active agents, have found wide
applicability in the formulation of emulsions and have been reviewed in the literature (Rieger,
in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y ., volume 1, p. 285; Idson, in Pharmaceutical Dosage Forms,
Lieberman, Rieger and Banker (Eds.), Marcel Dekker, Inc., New York, N.Y., 1988, volume

43

AD-12309

AD-12319



21% 38 10% 2% AD-12322 27% 8% 30% 12% AD-12323 26% 1% 35% 28% AD-12324 27% 8%
27% 14% AD-12325 32% 12% 32% 22% AD-12326 92% 22% 45% 91% AD-12327 36% 14% 37%
32% AD-12328 95% 2% 31% 3% A0-12329 61% 4% 34% 3% A0-12330 63% 5% 38% 4%
A0-12331 50% 26% 5% AD-12332 80% 4% 51% 7% A0-12333 34% 6% 12% 2% Eg5/ KS2
duplex name 1st single dose screen @ 50 n M i% resudual naNk] SDs 1st screen (among
guadruplicates) 2nd single dose screen @ 25 nMf% resudual

1, p. 199). Surfactants are typically amphiphilic and comprise a hydrophilic and a
hydrophobic portion. The ratio of the hydrophilic to the hydrophobic nature of the surfactant
has been termed the hydrophile/lipophile balance (HLB) and is a valuable tool in categorizing
and selecting surfactants in the preparation of formulations. Surfactants may be classified into
different classes based on the nature of the hydrophilic group: nonionic, anionic, cationic and
amphoteric (Rieger, in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., volume I, p. 285).

Naturally occurring emulsifiers used in emulsion formulations include lanolin,
beeswax, phosphatides, lecithin and acacia. Absorption bases possess hydrophilic properties
such that they can soak up water to form w/o emulsions yet retain their semisolid
consistencies, such as anhydrous lanolin and hydrophilic petrolatum. Finely divided solids
have also been used as good emulsifiers especially in combination with surfactants and in
viscous preparations. These include polar inorganic solids, such as heavy metal hydroxides,
nonswelling clays such as bentonite, attapulgite, hectorite, kaolin, montmorillonite, colloidal
aluminum silicate and colloidal magnesium aluminum silicate, pigments and nonpolar solids
such as carbon or glyceryl tristearate.

A large variety of non-emulsifying materials are also included in emulsion
formulations and contribute to the properties of emulsions. These include fats, oils, waxes,
fatty acids, fatty aicohols, fatty esters, humectaats, hydrophilic colloids, preservatives and
antioxidants (Block, in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 335; Idson, in Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y, volume 1, p. 199).

Hydrophilic colloids or hydrocolloids inciude naturally occurring gums and synthetic
polymers such as polysaccharides (for example, acacia, agar, alginic acid, carrageenan, guar
gum, karaya gum, and tragacanth), cellulose derivatives (for example,
carboxymethylcellulose and carboxypropyleellulose), and synthetic polymers (for example,
carbomers, cellulose ethers, and carboxyvinyl polymers). These disperse or sweill in water to
form colloidal solutions that stabilize emulsions by forming strong interfacial films around
the dispersed-phase droplets and by increasing the viscosity of the external phase.

Since emulsions often contain a number of ingredients such as carbohydrates,
proteins, sterols and phosphatides that may readily support the growth of microbes, these
formulations often incorporate preservatives. Commonly used preservatives included in

emulsion formulations include methy] paraben, propyl paraben, quaternary ammoniwm salts,
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MRNA) SDs 2nd screen (among quadruplicates) 3rd single dose screen @ 25 nM SDs 3rd screen
(among quadruplicates) AD-12334 27% 2% 18% 3% AD-12335 84%. 6% 60% 7% AD-12336 45%
4% 36% 4% AD-12337 30% 7% 19% 2% Table 3. Sequences and analysis of EUS/KSP dsRNA
duplexes Sense sequence(5(-3) SEQ ID NO. Antisense sequence[5- 3-( SEQ ID NO. duplex name
single dose screen @ 25 nM[% res' dual mMRNA1 SOS 2nd screen (among quadru plicat es)
CCAUUAtUACAGUAGCAeuTST 582 AGUGCUACUGUAGUAAUGGIST 583 AD-14085 19% 1%

ACUGGCARGEANANHTST OB AGAAMIAUGRITUGESAGATST, S85A0A4090.35% 1%

GAUAGCUAAAUUAAACCAATST 586 00 G UUAAUGUAGCUANC72311 587 AD-14087 75% 20%
AGAUkccAUACERERE ST Seg koD fumetiRrdocurent drisirsae ADbe 4oBa259% 8%
GAUUGUUCAUGAALINE GeBblS bERR GEATIMBEGAUGAAAARETS BbALAR:4089 70% 12%

GcuuucuccyeGie ulsT. 592 A G AGAAAGCTST 993 AD-14090 29% 11%
e e N ST (D Rt o
UAAUGAAGREHARCBHISGTIS T, 506204 EHL DRG0 ouEMY BRI Fogh fertaric acid, and

Iecithin.

The application of emulsion formulations via dermatological, oral and parenteral
routes and methods for their manufacture have been reviewed in the literature (Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Mafcel Dekker,
Inc., New York, N.Y., volume 1, p. 199). Emulsion formulations for oral delivery have been
very widely used because of ease of formulation, as well as efficacy from an absorption and
bioavailability standpoint (Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Rieger and
Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 245; Idson, in
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 199). Mineral-oil base laxatives, oil-sofuble vitaming and
high fat nutritive preparations are among the materials that have commonly been
administered orally as o/w emulsions.

In one embodiment of the present invention, the compositions of dsRNAs and nucleic
acids are formulated as microemulsions. A microemulsion may be defined as a system of
water, oil and amphiphile which is 2 single optically isotropic and thermodynamically stable
liquid solution {Rosoff, in Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 245). Typically
microemulsions are systems that are prepared by first dispersing an oil in an aqueous
surfactant solution and then adding & sufficient amount of a fourth component, generally an
intermediate chain-length alcohol to form a transparent system. Therefore, microemulsions
have also been described as thermodynamically stable, isotropically clear dispersions of two
immiscibie liquids that are stabilized by interfacial films of surface-active moiecules (Leung
and Shah, in: Controlled Release of Drugs: Polymers and Aggregate Systems, Rosoff, M.,
Ed., 1989, VCH Publishers, New York, pages 185-213). Microemulsions commonly are
prepared via a combination of three to five components that include oil, water, surfactant,
cosurfactant and electrolyte. Whether the microemulsion is of the water-in-oil (w/0) or an oil-
in-water {0/w) type is dependent on the properties of the oil and surfactant used and on the

structure and geometric packing of the polar heads and hydrocarbon tails of the surfactant
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AD-14092 23% 2% uuucAccAKAcCAUUUGUKTSsT 598 uAckAAOOOOUOOO2GAAATST 599 AD-14093
60% 2% cuukuuAAGGAGUAUACC1G2sT 600 000uAukO2000uAAUPAGTST 601 AD-14094 11% 3%
GAAAUCAGAUGGACGUAAGTST 602 CUUAUGGCCAUCUGAUITECTST 603 AD-14096 10% 2%
CAGAUGUCAGC14)AAGCGATST 604 GCGCnuANGCUGACAUCEGIST 605 AD-14096 27% 2%
AucUAACCCUAGUUGUAUCTST 606 GAUACAACUAO002)1AGANTST 607 AD-14097 45% 6%
AAGAGCUuGUUAAAANCGiabsT 608 CUSAUGUIIAACAAGCUCUUTST 609 AD-14098 50% 10%

UUAAGGAGHAUACSCAGGATST 83 UGEHCCUAKEICCIAATST SIICAD-4099 129 4%

uuGcAAuGuA?A}A ukcGuAUu UGUAUIIUACAUUGCAKIST 612 AD-14100 49% 7%
UCUAACCCURBUIRBHARUEETST 614 GGAUltdAACUAGGGIJUKGATST 615 AD-14101 36% 1%
CAuGUAucuuuuunTigRdAE RN 838 ANFHFDAB AABMNA GALURCAMGT ST il Alondiddip2 49% 3%

" GAUGUCAGCAUAAGLGAUGTST 678 cA00002uAQQ0000ACAUCTST 619 AD-14103 74% 5%
ook oA G R P s B R GG DR R B 85 RS T34 2706 996
uGcucAcGAvanaaninaursiPeiRoad) st umanrbircrciams T-epgmp. R1asa840, 4%

AGAGCcouGBMHAARBCHEST §T6dh20R0ARNONKATAAOROOOTSTNR20 # Bt 143106 9% 2%

G G AL SEE O LEAIG HHGH YA HGE ST Bodd ek B4Rt
Inc., New York, N.Y., volume 1, p. 335). Compared to conventional emulsions,
microemulsions offer the advantage of solubilizing water-insoluble drugs in a formulation of
thermodynamically stable droplets that are formed spontaneously.

Surfactants used in the preparation of microemulsions include, but are not Himited to,
ionic surfactants, non-ionic surfactants, Brij 96, polyoxyethyiene oleyl] ethers, polvglycerol
fatty acid esters, tetraglycerol monolaurate (M1L310), tetraglycerol monooleate (MO3103,
hexaglvcerol moncoleate {(PO310), hexaglycerol pentaoleate {(POS500), decaglycerol
monocaprate (MCA750), decaglycerol monooleate (MO750), decaglycerol sequioleate
(SO750), decaglycerol decaoleate (DAQ750), alone or in combination with cosurfactants.
The cosurfactant, usually a short-chain alcohol such as ethanol, 1-propanol, and 1-butanol,
serves to increase the interfacial fluidity by penstrating into the surfactant film and
consequently creating a disordered film because of the void space generated among surfactant
molecules. Microemulsions may, however, be prepared without the use of cosurfactants and
alcohol-free self-emulsifying microemulsion systems are known in the art. The aqueous
phase may typically be, but is not limited to, water, an aqueous solution of the drug, glycerol,
PEG300, PEG400, polyglycerols, propylene glycols, and derivatives of ethylene glycol. The
oil phase may include, but is not limited to, materials such as Captex 300, Captex 355,
Capmul MCM, fatty acid esters, medium chain {C8-C12) mono, di, and tri-glycerides,
polyoxyethylated glyceryl fatty acid esters, fatty alcohols, polyglycolized glycerides,
saturaied polyglycolized C8-C10 glycerides, vegetable oils and silicone oil.

Microemulsions are particularly of interest from the standpoint of drug solubilization
and the enhanced absorption of drugs. Lipid based microemulsions (both o/w and w/o) have
been proposed to enhance the oral bioavailability of drugs, including peptides {(Constantinides
et al., Pharmaceutical Research, 1994, 11, 1385-1390; Ritschel, Meth. Find. Exp. Clin.
Pharmacol., 1993, 13, 205). Microemulsions afford advantages of improved drug
solubilization, protection of drug from enzymatic hydrolysis, possible enhancement of drug

absorption due to surfactant-induced alterations in membrane fluidity and permeability, ease

46



2% GAGGUUGUAAGCccAAUGuUUIlIsT 628 kAckOOOOOOUACAkOOOOTs71 629 AD-14108 15% 1%
AACACGUACGACACCACAGTST 630 CUGUGGUGUCGUACCUGGUTST 631 AD-14109 91% 2%
AAcccuAGuuGuUAucccucTs4 632 GAGGGAUACAACUAGGGUUTST 632 AD-14110 66% 5%
GCAOKKGOGAUGGAUAAUATST 634 u)kUUAUCCAUCO02uAO00TS5T 635 AD-14111 33% 3%
AAGCcGanUGAUKAUACCUKTST 636 uUAGGUAtNIAUCCAITCGCRITTST 637 AD-14112 51% 3%
LIGANccoGUACGAAAAGAATST 638 2204J0IRIOOUACAGGAUCATST 639 AD-14113 22% 3%

AN ARSI ST T AU GRARAMGARCRAMIEL G I b1 14 117% 8%
cou cGUAC ST 64 CUGGNACG UCCAAGTST 64 -14115 50% 8%
GGCcGUACARERRL AMIFATET B4A A ‘i‘ﬁ&%‘ﬁgﬁiﬁﬁ é&%é’&&‘?@f%%“&%gﬁ%f‘% ﬁt% 3%
AcucuGAGUARA tieSGAAUMRTIG 6. 20011 Ot AAR GEA CHBA BAGUTEFo8d maTeIm 117 12% 4%

NUAUUAAG ' T . Ay T oax
e SUTMRURGR s b bl A BIOGaiR(aSg ol AL TRl Sk Eh

, GTMI 650 CUCCUCCGUIMACUCCUUATST 651 AD-14119 24% 5%
AAAUCAAL ROTEARR AT 55 e R R TOT €28 AT AT20 6% 196
AAUCAKUAGHlickouAlcAGTisT <55 400 OTAT00 ONTUABOBANLITES TeREE AT E40RDRAY 26

uucUCAGUANCLBHGUAR TRT. AR HUAGARARULA CUGARARSE BRTARMIZ2 10% 1%
UGUGAAACACUOUGAUAAATST . | . ) . » . _
compositions and formulations of the present invention will facilitate the increased systemic

absorption of dsRNAs and nucleic acids from the gastrointestinal tract, as well as improve the
local celtular uptake of dsRNAs and nucleic acids.

Microemulsions of the present invention may also contain additional components and
additives such as sorbitan monostearate (Grill 3), Labrasol, and penetration enhancers to
improve the properties of the formulation and to enhance the absorption of the dsRNAs and
nucleic acids of the present invention. Penctration enhancers used in the microemulsions of
the present invention may be classified as belonging to one of five broad categories--
surfactants, fatty acids, bile salts, chelating agents, and non-chelating non-surfactants (Lec et
al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, p. 92). Each of these classes
has been discussed above.

Penetration Enhancers

In one embodiment, the present invention employs various penetration enhancers to
effect the efficient delivery of nucleic acids, particularly dsRNAs, to the skin of animals.
Most drugs are present in solution in both ionized and nonionized forms. However, usually
only lipid soluble or lipophilic drugs readily cross cell membranes. It has been discovered
that even non-lipophilic drugs may cross cell membranes if the membrane to be crossed is
treated with a penetration enhancer. In addition to aiding the diffusion of non-lipophilic drugs
across cell membranes, penetration enhancers also enhance the permeability of lipophilic
drugs.

Penetration enhancers may be classified as belonging to one of five broad categories,
i.e., surfactants, fatty acids, bile salts, chelating agents, and non-chelating non-surfactants
{Lee et al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, p.92). Each of the
above mentioned classes of penetration enhancers are described below in greater detail.

Surfactants; In connection with the present invention, surfactants (or "surface-active
agenis"} are chemical entities which, when dissolved in an agueous solution, reduce the

surface tension of the solution or the interfacial tension between the agneous solution and
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658 UUnKkUCAGAO000227147AcATST 659 AD-14123 8% 1% AGAUGUGAAuUcucuGAACAIIST 660
2G212cAGAGAUGCACAOOOTST 661 AD-14124 9% 2% AGGUUGUAAGCcCchAUGUUGTST 662
CAhCATIJUGGCUUKckACCITTST 663 AD-14125 114% 6% uGAGAIAUCAGAUGGAcGuTaT 664
ACGUCCAUCUGAUUMCUCAIST 665 AD-14126 9% 1% AGAAANCAGAUGGACGUAATST 666
UuACGUCCAUCUGAUUUCUTST 667 AD-14127 57% 6% AuAucccAACAGGUKCGACTST 668
GUCGUACCUGUUGGGAUKUTST 669 AD-14128 104% 6% ccCAACAGGUACGACACCATST 670

UGGUGUCRUAG G %'Mﬁﬁ%‘?&iﬁ{ﬁ@&b&%ﬁﬂ&%ﬁ%ﬁ{% UALACUGANGRACAUEHTST 672
AGA000I1C22cAGUKUACUTST 623 AD-14130 57% 6% AukUAUAUCAGCCGGGCGCTST 674

000000GO0RIATRAARIISAHS 706 FETA 195 181 P SOR U ARHRUAR LR SOUSHARITST 676
AukcAACUABBROUAGAGIHE HAFTHAD 4 L3RI BB cnd\kososE)Hlme dAuoeLFET) 628

O eI OPZUAET RLALR AR AL PP MAGUURUANGCEUBGUITST 68D

AAAGGAGGGAUACAACUAGTST 681 AD-14134 44% 6% AGACAUCUGACUAAUGGCUTST 682
AUCcAduAGURRBARTEGCTTS e Aps FAT45 B8vhed) caab EhuRc RRGBKEuUART ST 684
GUKAAUCAUBIGAGCMUGTST 685 AD-14136 29% 3% ACAUGUAUCUUUUUCUCGATST 686

UCGAGAAAAAGAUACANGLITST AD:;14 0%.3% TsT 688
GGGUUKAG AIRI\%%&'K@% %’Aaﬁ:lglfs @aB[% acids an]ds’czeﬁ de%g?aerg&%%%é%%é{}éﬁ&CCC S

enhancers include, for example, oleic acid, lauric acid, capric acid (n-decanoic acid), myristic
acid, palmitic acid, stearic acid, linoleic acid, linolenic acid, dicaprate, fricaprate, monoolein
(1-monooleoyl-rac-glycerol), dilaurin, caprylic acid, arachidonic acid, glycerol I-
monocaprate, 1-dodecylazacycloheptan-2-one, acylcamitines, acylcholines, Cy.io alkyl esters
thereof (e.g., methyl, isopropyl and t-butyl), and mono- and di-glycerides thereof (i.e., oleate,
laurate, caprate, myristate, palmitate, stearate, linoleate, erc.) (Lee ef al,, Critical Reviews in
Therapeutic Drug Carryier Systems, 1991, p.92; Muranishi, Critical Reviews in Therapeutic
Drug Carrier Systems, 1990, 7, 1-33; El Hariri et @l., ]. Pharm. Pharmacol,, 1992, 44, 651-
654),

Bile salts: The physiological role of bile includes the facilitation of dispersion and
absorption of lipids and fat-soluble vitamins (Brunton, Chapter 38 in: Goodman & Gilman's
The Pharmacological Basis of Therapeutics, 9th Ed., Hardman ef a/. Eds., McGraw-Hill,
New York, 1996, pp. 934-935). Various natura! bile salts, and their synthetic derivatives, act
as penetration enhancers, Thus the term "bile salts" inciudes any of the naturally occurring
components of bile as well as any of their synthetic derivatives. Suitabie bile salts include, for
example, cholic acid (or its pharmaceutically acceptable sodium salt, sodium cholate),
dehydrocholic acid (sodium dehydrocholate), deoxycholic acid (sodium deoxycholate),
elucholic acid (sodium glucholate), glycholic acid (sodium glycocholate), glycodeoxycholic
acid (sodium glycodeoxycholate), taurocholic acid (sodium taurocholate), taurodeoxycholic
acid (sodium taurodeoxycholate), chenodeoxycholic acid (sodium chenodeoxycholate),
ursodeoxycholic acid (UDCA), sodium tauro-24,25-dihydro-fusidate (STDHE), sodium
glycoditiydrofusidate and polyoxyethylene-9-lauryl ether (POE) (Lee ef al., Critical Reviews
in Therapeutic Drug Carrier Systems, 1991, page 92; Swinyard, Chapter 39 In: Remington's
Pharmaceutical Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton, Pa,, 1990,
pages 782-783; Murenishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-
33; Yamamoto ef al., J. Pharm. Exp. Ther,, 1992, 263, 25; Yamashita ef o/., J. Pharm. Sci,,
1990, 79, 579-583).
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689 AD-14138 39% 5% Sense sequence(5'93') SEQ ID NO. Antisense sequence(5'- 3' SEO ID NO.
duplex name sinale dose screen @ 25 nM 1% residual (RENA] SDs 2nd screen (among quadru licat p
es) UCUUAACCCUUAGGACcuUpuTsT 690 AGAGOCCUAAGGG151AAGATST 691 AD-14139 71% 11%
GcucAcGAVGAGUUUAGUGTST 692 cASUAAAGUCAUCGUGAGCTST 693 AD-14140 43% 15%
CAUAAGG6GAUGGAUAAIIACTST 694 GUAIIUAUCCAUGGGSUAUGTST 695 AD-14141 33% 6%
AUAAGSGAUGOAUAAUACeTST 696 GGUukUpAUCCAUCGCQUAUTST 697 AD-14142 51% 14%

CcuAAUAAACUGC?ﬁlé%%;&%n@@%&ﬁ&%%%ﬁCé%&é@%@%&%g MHAR2 MRsdiidda e a&

UCGGAAAGUUGAACULGGUTST 700 ACEAAGULICAAGUSUCCGATET 701 AD-14144 4% 4%
GAAAAcAuGBGtEeuEt o TaTovEh bACHREESOEANTE TUdHPS Y formne comphs 920, 5%
PAGACUGAtietisdthANGURTe T T AAARG DA GINGMAI CAGIICH TS D805 AN i 46ith3% 2%

e S AN RO L B e SRR LGB R R offah Aol o0 10

ACAUUGGCCGUUCUGGA GCUCCAGAACGOCCAAUGUTST 705 AL 14148%60% 7%
AAGAAcAu&sRdtsd adwaeage of WWA@WAM@A%@@@UWW@A@%M@ 44% 7%
AAAUGUGUSHAGHEAYGEIEIT ST 272 AvSC Al GAGHR GAGRAGAURI TS HiTEEDADLA4REARRA0 29%

UGUCUACUC%&;@%EJH %ﬁ?@n&%&r., 1993, 618, 315-339). Suitable chelating agents include but are not
limited to disodium ethylenediaminetetraacetate (EDTA), citric acid, salicylates (e.g., sodium
salicylate, 5-methoxysalicylate and homovanilate}, N-acyl derivatives of collagen, laureth-6
and N-amino acyl derivatives of beta-diketones {(enamines)(Lee et al., Critical Reviews in
Therapeutic Drug Carrier Systems, 1991, page 92; Muranishi, Crifical Reviews in
Therapeutic Drug Carrier Systems, 1990, 7, 1-33; Buur ef al., J. Control Rel,, 1990, 14, 43-
51

Non-chelating non-surfactants: As used herein, non-chelating non-surfactant
penetration enhancing compounds can be defined as compounds that demonstrate
insignificant activity as chelating agents or as surfactants but that nonetheless enhance
absorption of dsRNAs through the alimentary mucosa (Muranishi, Critical Reviews in
Therapeutic Drug Carrier Systems, 1990, 7, 1-33). This class of penetration enhancers
include, for example, unsaturated cyclic ureas, 1-alkyl- and 1-alkenylazacyclo-alkanone
derivatives (Lee er al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, page
02Y; and non-steroidal anti-inflammatory agents such as diclofenac sodium, indomethacin and
phenylbutazone (Yamashita ef al., J. Pharm. Pharmacol.,, 1987, 39, 621-626).

Agents that enhance uptake of dsRNAs at the cellular level may also be added to the
pharmaceutical and other compositions of the present invention. For example, cationic lpids,
such as lipofectin (Junichi ef al, U.S. Pat. No. 5,705,188), cationic glycerol derivatives, and
polycationic molecules, such as polylysine (Lollo et al., PCT Application WO 97/30731), are
also known to enhance the cellular uptake of dsRNAs.

Other agents may be utilized to enhance the penetration of the administered nucleic
acids, including glycols such as ethylene glycol and propylene glycol, pyrrols such as 2-
pyrrol, azones, and terpenes such as limonene and menthone.

Carriers

dsRNAs of the present invention can be formulated in a pharmaceutically acceptable
carrier or diluent. A "pharmaceutically acceptable carrier” (also referred to herein as an

"excipient"} is a pharmaceutically acceptable solvent, suspending agent, or any other
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714 UGAGAAACAUGAGUAGACIITST 715 AD-14151 75% 11% GuAuAcuGuGUAACAAuculsT 716
AGAUGGISclicAcCAGUAUACTST 717 AD-14152 8% 5% UAUACUGUGUAACAAUCUATST 718
UAGAUTIGUUACACAGUAUATMT 719 AD-14153 17% 11% cuuAGUAGUGUCCAGGAAATST 720
O00000GGACACUAGUAAGTs1 721 AD-14154 16% 4% ucAGAUGGACGUAAGGCAGTST 722
GUGCCUUACGUCCAUCUGATST 723 AD-14155 11% 1% AGAUAAAUUGAUAGCACAATST 724
USGUOCUAUChASSUAUGUTST 725 AD-14156 20% 1% cAAChOGUACGACACCACATST 726

UGUGGUGHGGUALGHRHRG Tl k2 At SR Ar L ST HGLAN GUAMMIRCG VAU TST 728

AlualBeGUAgOUACAUUGCATST 729 AD-14158 51% 3% AGUCAGAAUUUUAUCUAGATST 730
UCUAGAIJARPEDRS SRt dhe PRabenn 3o Hsosisior 1A s e s iR addeclrsT 732

GGEGULIAMAGASIECWAGTaTY78@ ARritiE0 R 0em Ut AN LSS PADECRUAGHUTST 734
AAC“AGGgh’J%@eﬁ&%%%Aa&Ega%TeZ%%é?@%%ﬂ&? Jof%‘f{g L0V HNCH G GG AT RANGATST 736

UCAUGGUGAGCAGAAAAUUTST 737 AD-14162 44% 6% MciccucCAGUAAAUCCAUGGTST 738
CcAUGGANRPIACTHON Baite 1eorty S APy gD 8 79/idens A delotARAACGASAucUUTST 740
AAGAUCUGEHSIAANODST 8757 SL1AD 214 bbdrdte 4% AGBACALAG ANRRY UHAMEST 742

g}é é éﬁé%%?ﬁ?{%ﬁ%%%%%%{ @}Jf‘% AR hORAS G RRAERYEAUG R RRUGREACTST 744
starch glycolate); and wetting agents (e.g., sodium lauryl sulfate).

Certain compositions of the present invention also incorporate carrier compounds in
the formulation. As used herein, “carrier compound” or “carrier” can refer to a nucleic acid,
or analog thereof, which is inert (i.e., does not possess biological activity per se) but is
recognized as a nucleic acid by in vivo processes that reduce the bioavailability of a nucleic
acid having biological activity by, for example, degrading the biologically active nucleic acid
or promoting its removal from circulation. The co-administration of a nucleic acid and a
carrier compound, typically with an excess of the latter substance, can result in a substantial
reduction of the amount of nucleic acid recovered in the liver, kidney or other extra-
circulatory reservoirs, presumably due to competition between the carrier compound and the
nucleic acid for 2 common receptor. For example, the recovery of a partially
phosphorothioate dsRNA in hepatic tissue can be reduced when it is co-administered with
polyinosinic acid, dextran sulfate, polyeytidic acid or 4-acetamido-4'isothiocyano-stilbene-
2,2'-disulfonic acid (Miyao ef al., DsRNA Res. Dev,, 1995, 5, 115-121; Takakura er al.,
DsRNA & Nucl. Acid Drog Dev., 1996, 6, 177-183,

Excipients

In contrast to a carrier compound, a “pharmaceutical carrier” or “excipient” is a
pharmaceutically acceptable solvent, suspending agent or any other pharmacclogically inert
vehicle for delivering one or more nucleic acids to an animal. The excipient may be liquid or
solid and is selected, with the planned manner of administration in mind, so as to provide for
the desired bulk, consistency, efc., when combined with a nucleic acid and the other
components of a given pharmaceutical composition. Typical pharmaceutical carriers include,
but are not limited to, binding agents {e.g., pregelatinized maize starch, polyvinyipyrrolidone
or hydroxypropyl methylcellulose, erc.); fillers {e.g., lactose and other sugars,
microcrystalline cellulose, pectin, gelatin, calcium sulfate, ethyl cellulose, polyacrylates or
calcium hydrogen phosphate, efc.); lubricants {e.g., magnesium stearate, talc, silica, colloidal

silicon dioxide, stearic acid, metallic stearates, hydrogenated vegetable oils, corn starch,
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745 AD-14166 90% 5% AccGucAuGGcGucGCcAGclisT 746 GCUGCGACGCCAUGACGGUTST 747
AD-14167 49% 1% GAACGUUUAAAIICGAGAuUCTST 748 GAUGUOGITUUUAAACGUUCTST 749
AD-14168 12% 2% BNAGAGCUUAKCAUAGGUAATST 750 157ACCUAUGUUAAGCUCAATST 752
AD-14169 66% 4% AcuAAAUUGAUCUOGUAGATST 752 UGUAGGAGAUCAAUSUAGUTST 753
AD-14170 52% 6% ucGUAGARtalAucupAAIIATST 754 uSBIRIAAGAUAASUGUAGGATST 755
AD-14171 42% 4% GGAGAUAGAACGUUUAAAATST 756 (JUITUAAACGUUCUAUCUCTIaT 757

AD-14172 39%,19 5 . -
G@é%&éﬁ@ﬁ&%y&aﬁ%&%&%ym z&%%%%yﬁ%%% Y AGUSGUTST 759 AD-14173

29% 2% UGAG UAGGUAAATST 760 UGUACCUAUGUuU CATST 761 AD-14174 69%
2% AucucGHABAARGARERINT SF-7 634 R BRSO e UREEABATY T 763°KD-14175 53% 3%
cUGCGUGCAGUeGGuinGeTaTly Ao BdE GAGE CARHAIACCHART sTitaddbiARehd 176 111% 4%

e RSO AT 3% ot (e R o WML Ik Bl ARl atdy’ 870 0%

AGUACcAGEGAGACUCCGGTST 768 OGGGAGUCUCCCUGGUAGUTST 769 AD-14178 59% 2%
AcGGAGGAGAINBRAE GRSy o ARCELM BIRECUCEOE CaTSrtirsIyAesepbirg 906 206
AGAACG LA ASGAGAIFSTO7 TRIAG UGG KEIE K AAAE GG THESEE2 Byt 80 43% 2%

AACGUUUAARACCAGRUGHTR T E ARG AY Srida® Y MHAMG G Sl i AD- 14181
hydroxymethylcellufose, polyvinylpyrrolidone and the like.

Formulations for topical administration of nucleic acids may include sterile and non-
sterile aqueous solutions, non-aqueous sofutions in common solvents such as alcohols, or
sohutions of the nucleic acids in liquid or solid oil bases. The solutions may alse contain
buffers, diluents and other suitable additives. Pharmaceuticaily acceptable organic or
inorganic excipients suitable for non-parenteral administration which do not deleteriously
react with nucleic acids can be used.

Suitable pharmaceutically acceptabie excipients include, but are not limited to, water,
salt solutions, alcohol, polyethylene glycols, gelatin, lactose, amylose, magnesium stearate,
talc, silicic acid, viscous paraffin, hydroxymethylcellulose, polyvinylpyrrolidone and the like.

Other Componenis

The compositions of the present invention may additionally contain other adjunct
components conventionally found in pharmaceutical compositions, at their art-established
usage levels. Thus, for example, the compositions may contain additional, compatible,
pharmaceutically-active materials such as, for example, antipruritics, astringents, local
anesthetics or anti-inflammatory agents, or may contain additional materials useful in
physically formulating various dosage forms of the compositions of the present invention,
such as dyes, flavoring agents, preservatives, antioxidants, opacifiers, thickening agents and
stabilizers. However, such materials, when added, should not unduly interfere with the
biological activities of the components of the compositions of the present invention. The
formulations can be sterilized and, if desired, mixed with auxiliary agents, e.g., lubricants,
preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic pressure,
buffers, colorings, flavorings and/or aromatic substances and the like which do not
deleteriously interact with the nucleic acid(s) of the formulation.

Aqueous suspensions may contain substances which increase the viscosity of the
suspension including, for example, sodium carboxymethylcellutose, sorbitol and/or dextran.

The suspension may also contain stabilizers.
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70% 10% AGCUuuGAGCUuBsSACAUAGGTST 776 SalAUGUUAAGGOCAAOCUTSs1 777 AD-14182 100%
7% AGCtriAACAUAGGUAKAUATST 778 laAUSUACCUAUGUUAAGCUTST 779 AD-14183 60%
UAGAGCUACAKKAccUAuUCTsT 780 GAUAGGUSUUGUAGCUCUATST 781 AD-14184 129% 6%
UAGUUGUAuUcocuccuuuATST 782 UAAAGGAGOGAUI/CAAGUATST 763 AD-14185 62% 4%
AccAccCcAGACAUCUGACUTST 784 AGUCAGAUGUCUGGGUGGUTST 785 AD-14186 42% 3%
AGAAACUAAAUUGAuUcucGTST 786 CGAGAUCAAUGUAGUIYUCUTST 787 AD-14187 123% /2%
UcUcGUAGAPariAdguAA T ieSGUAAGAUAAULICUACGAGATST 789 AD-14188 38% 2%
CAACUUAIlUGGAGGUUGUATET 790 UACAACCUCCAAUAAGUIIGTST 791 AD-14189 13% 1%
uuGuAucccuccuu@ﬁﬂ@ﬁ%&%@%%%ﬂ%ﬁ%ﬂﬁ%ﬂu C g‘f%nﬁ&?ﬂt 790'59% 3%
UCACAACUpARIGE AGEGETST RO4pANBBIUG R ABAGUBGIfBA TERT98RDu1d181 93% 3%

AGAACUGUAGHEHM AT il (8 HINGAGRAGAGHALAGN RIS Tuf 9% ARxddAd92 45% 5%
GAGCUuuAACAUAGGUAAALUTST. 796 AUGuACCﬁAUGUuAAGCUCTsT 799 AD-14193 57% 3%

cAcckACAUCEEHEIAAETT B RSUAAES GREA EABUTE BHEIS FH0 A BIP S7 5595 4%
AAAGCCCACUIRAGCABIMUT ST BO2AEAGIIBIA A CUOGEE WU TsF 808 AD 1E4G95T 7% 5%

AAGCCCACUHAGAGHAMATRT SRAHAMAGHEHAAABHRRB GRINTST 895,ARA496,42% 6%

able to enhance the effect of the compounds of the invention. The compounds of the

invention can be administered simultaneously (as a single preparation or separate
preparation) or sequentially to the other drug therapy. In general, a combination therapy
envisions administration of two or more drugs during a single cycle or course of therapy.

In one aspect of the invention, the subject compounds may be administered in
combination with one or more separate agents that modulate protein kinases involved in
various disease states. Examples of such kinases may include, but are not limited to:
serine/threonine specific kinases, receptor tyrosine specific kinases and non-receptor tyrosine
specific kinases. Serine/threonine kinases include mitogen activated protein kinases (MAPK),
meiosis specific kinase (MEX), RAF and aurora kinase. Examples of receptor kinase families
include epidermal growth factor receptor (EGFR) (e.g., HER2/neu, HER3, HER4, ErbB,
ErbB2, EtbB3, ErbB4, Xmrk, DER, Lef23); fibroblast growth factor (FGF) receptor {e.g.
FGF-R}, GFF-R2/BEK/CEK3, FGF-R3/CEK?2, FGF-R4/TKF, KGF-R); hepatocyte
orowth/scatter factor receptor (HGFR) (e.g., MET, RON, SEA, SEX); insulin receptor (e.g.
IGFI-R); Eph (e.g. CEKS3, CEKS, EBK, ECK, EEK, EHK-I, EEK-2, ELK, EPH, ERK, HEK,
MDK2, MDKS, SEK); AxI (e.g. Mer/Nyk, Rse); RET; and platelet- derived growth factor
receptor (PDGFR) (e.g. PDGFu-R, PDGB-R, CSF1-R/FMS, SCF- R/C-KIT, VEGF-R/FLT,
NEK/FLK1, FLT3/FLK2/STK-1). Non-receptor tyrosine kinase families include, but are not
limited to, BCR-ABL (e.g. p43™¥, ARG); BTK (e.g. ITK/EMT, TEC); CSK, FAK, FPS, JAK,
SRC, BMX, FER, CDK and SYK.

In another aspect of the invention, the subject compounds may be administered in
combination with one or more agents that modulate non-kinase biological targets or
processes. Such targets include histone deacetylases (HDAC), DNA methyltransferase
{DNMT), heat shock proteins (¢.g., HSP90), and proteosomes.

In one embodiment, subject compounds may be combined with antineoplastic agents
(e.g. small molecules, monoclonal antibodies, antisense RNA, and fusion proteins) that

inhibit one or more biological targets such as Zolinza, Tarceva, Iressa, Tykerb, Gleevec,
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GAccuuAlsiuGGUAAuUcuGTsT 806 cAGAGUAGCAAAUAAGGUCTST 807 AD-14197 15% 2%
GAUU.A. AuGUACUcAAGACcuUTsT 808 AGUCUUGAGUACAU-sAAUCTST 809 AD-14198 12% 2%
CUUUAAGAGGCCUAACUCATST 810 UGAGGUAGGCCUMIAAAGTST 811 AD-14199 18%
UpPAAACCAAACCCUAUUGATST 612 UckkuAGGGIPTUGOUUUKATST 813 AD-14200 72%
ucuOuuGGAGAUCUAUP.AUTST 624 AUIIAUAGAUCUCCAACAGATST 815 AD-14201 9% 3%
CUGAUGUUUCUGAGAGACUTST 616 AGUOUGUCAGAAACAUCAGTST 817 AD-14202 25% 3%

GeAUACUCUAGHEGHIEETST. 818 CAGAMCBACUAGARUAYUGCTST 819 AR-14203 21% 1%

GuuccUUAUCCAVGAAUCUATST 820 UAGAUSCUGGAUAAGGAACTST 621 AD-14204 4% 2%
GCcAcuuGG ARG eI ARHF ST 3P ADRSEENS KX 6 ERAGHE T efodas ABLTHD8 506 1%
AAAAAAG G08 Gt GabiTisio iddeG GaAIGHAG I CEEHRT S\ FTiRhS 20 HAded 8206y 79% 6%
Sense sequenge(5”-3') SEG ID NO. Antisen n -3} SEQ ID NO., lex name single dose
coroen & 2Rt A AR G PR b SRR UG
AGAGCAGAUUACEEHBECTET SoBbEERTA GG tHRIa TR Ta OB AU 5506 206

AGeAGAUUAGabiGEEE @AY EEdnBEB P CCaRR A oA IS e QTS En828pAdd 214288 100% 4%

cccuOACAGAGuUuU fACL(AAT T 830 %JEJ % / 000UGU e%%%T%%f%%&{égg%ﬁe%%? 39% 3%

SuunceoARBULERT P 9 WS RN SRR TR

' various stages of the disease for the purposes of shrinking tumors, destroying remaining

cancer cells left over after surgery, inducing remission, maintaining remission and/or
alleviating symptoms relating to the cancer or its treatment. Examples of such agents include,
but are not limited to, alkylating agents such as mustard gas derivatives (Mechlorethamine,
cylophosphamide, chlorambucil, melphalan, ifosfamide), ethylenimines (thiotepa,
hexamethylmelanine), Alkylsulfonates (Busulfan), Hydrazines and Triazines (Altretamine,
Procarbazine, Dacarbazine and Temozolomide), Nitrosoureas {Carmustine, Lomustine and
Streptozocin), Tfosfamide and metal salts (Carboplatin, Cisplatin, and Oxaliplatin); plant
alkaloids such as Podophyliotoxing (Etoposide and Tenisopide), Taxanes (Paclitaxel and
Docetaxel), Vinca alkaloids (Vincristine, Vinblastine, Vindesine and Vinorelbine), and
Camptothecan analogs (Irinotecan and Topotecan); anti-tumor antibiotics such as
Chromomycins (Dactinomycin and Plicamycin), Anthracyclines (Doxorubicin,
Daunorubicin, Epirubicin, Mitoxantrone, Valrubicin and Idarubicin), and miscellaneous
antibiotics such as Mitomycin, Actinomycin and Bleomycin; anti-metabolites such as folic
acid antagonists (Methotrexate, Pemetrexed, Raltitrexed, Aminopterin), pyrimidine
antagonists (3-Fluorouracil, Floxuridine, Cytarabine, Capecitabine, and Gemcitabine), purine
antagonists (6-Mercaptopurine and 6-Thioguanine) and adenosine deaminase inhibitors
(Cladribine, Fludarabine, Mercaptopurine, Clofarabine, Thioguanine, Nelarabine and
Pentostatin); topoisomerase inhibitors such as topoisomerase I inhibitors (Tronotecan,
topotecan) and topoisomerase II inhibitors (Amsacrine, etoposide, etoposide phosphate,
teniposide); monoclonal antibodies (Alemtuzumab, Gemtuzumab ozogamicin, Rituximab,
Trastuzumab, Jbritumomab Tioxetan, Cetuximab, Panitumumab, Tositumomab,
Bevacizumab); and miscellaneous anti-neoplasties such as ribonucleotide reductase inhibitors
(Hydroxyurea); adrenocortical steroid inhibitor (Mitotane); enzymes (Asparaginase and
Pegaspargase); anti-microtubule agents (Estramustine); and retinoids (Bexarotene,
Isotretinoin, Tretinoin (ATRA). In certain preferred embodiments, the compounds of the

invention are administered in combination with a chemoprotective agent. Chemoprotective
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833 AD-14210 13% 2% upAcAGUACACAACAAGGATST 839 UCCUUGUUGUGUAGUGUAATST 835
AD-14211 9% 1% AcuGGAUcCGUAAGAAGGCATST 836 UGGCUOCUpPACGAUCCAGUTST 837
AD-14212 20% 2% GAGCAGAIriAccucuGCcGATST 838 000cAGAGGUAA000001161s2 839 AD-14213
48% 5% AAAAGAAGUUAGUGUACGATST 840 UCGUACACUAAGOUGUOUUTST 841 AD-14214 28%
18% GACCAUUUAAUUUGGCAGATST 842 UOUGCCcAAAUUKKAUGGUCIpPT 893 AD-14215 132% 0%
GAGAGGAGUGAUAAUUAAATST 844 leiluAAUUKUCACUCCUCUCTST 845 AD-14216 3% 0%

CUGGAGCAIRGEUGACAA T T A8 QHEHEARQRMAMEOLIGRAGTST, 044 yldad 7 19% 196
cucuAGueGuucccAcucATST 848 UGAGUGGGAACGAGUAGAGTST 849 AD-14218 67% 8%

GAUAccAIr AR e [sEfeTo B AtABIRS IR ERR XS BEAY e SPERPXRIS: 14219 76% 4%
uucGucuGCcGAAGAAfs AdAT &S bid dlfd GheGidbi CealpAua AGs Adlisift@bBiAAD-14220 33% 8%

GAAAAGAAGHHAGHRUASRIRTARE S §?%&Eﬁbﬁ%go%%%ﬂéﬁé%-%ﬁﬁtéﬁ%tgy_“l(%%élgéﬁ{?og%

UGAUGUUUACCGAAGUGUUTST 856 AACACUUOGGUAAACAUCAIST 857 A 2 7% 2%
UGUUUGUCCHAYTRITEE Ra'TET BBECABSOHIE RABETEENSAAARATET BESHPRINIILL 6% 296
AUGAAGAGuAAasIGEy Ak $hrBHO bl GeA GlerAthA CldblotdoAtldrapBittiADeddR24s1 3% 1%

GCUuACUCUCLRGAMNGENTAL 8820V RN GAHMAGARYAG I, &SRR AR 8467,
a beneficial effect from the co-action of the combination of the therapeutic agents and
radiation treatment is achieved. For example, in appropriate cases, the beneficial effect is still
achieved when the radiation treatment is temporally removed from the administration of the
therapeutic agents, perhaps by days or even weeks.

It will be appreciated that compounds of the invention can be used in combination
with an immunotherapeutic agent. One form of immunotherapy is the generation of an active
systemic tumor-specific immune response of host origin by administering a vaccine
composition at a site distant from the tumor. Various types of vaccines have been proposed,
including isolated tumor-antigen vaccines and anti-idiotype vaccines. Another approach is to
use tumor cells from the subject to be treated, or a derivative of such cells (reviewed by
Schirrmacher et al. (1995) J. Cancer Res. Clin. Oncol. 121 :487). In U.S. Pat. No. 5,484,596,
Hanna Jr. er al. claim a method for treating a resectable carcinoma to prevent recurrence or
metastases, comprising surgically removing the tumor, dispersing the cells with collagenase,
irradiating the cells, and vaccinating the patient with at least three consecutive doses of about
10 cells.

1t will be appreciated that the compounds of the invention may advantageously be
used in conjunction with one or more adjunctive therapeutic agents. Examples of suitable
agents for adjunctive therapy include steroids, such as corticosteroids (amcinonide,
betamethasone, betamethasone dipropionate, betamethasone valerate, budesonide, clobetasol,
clobetasol acetate, clobetasol butyrate, clobetasol 17-propionate, cortisone, deflazacort,
desoximetasone, diflucortolone valerate, dexamethasone, dexamethasone sodium phosphate,
desonide, furoate, fluocinonide, fluocinolone acetonide, halcinonide, hydrocortisone,
hydrocortisone butyrate, hydrocortisone sodium succinate, hydrocortisone valerate, methyl
prednisolone, mometasone, prednicarbate, prednisolone, triamcinolone, triamcinolone
acetonide, and halobetasol proprionate); a SHT1 agonist, such as a triptan {(e.g. sumatriptan or
naratriptan); an adenosine Al agonist; an EP ligand; an NMDA modulator, such as a glycine

antagonist; a sodium channel blocker (e.g. lamotrigine); a substance P antagonist (e.g. an NKi

54



15% 2% GoccuuGUAGAPAGAACACTST 864 GUGUUCUOUGUACAAGGGCTST 865 AD-14226 11%
0% ucAuGuuccuuAucGAGAATST 666 DUGUGGAUAAGGAACAUGATST 867 AD-14227 5% 1%
GAAUAGGGUUACAGAGUUGTST 868 cAAOOOOOUAACCGUAUUCTS1 869 AD-14228 34% 3%
CAAACUGGAUCGUAAGAAGTST 870 CULIGIBIACGAUCCAGUUDGese 871 AD-14229 135% 2%
CUUAUPUGGUAAUCUGCUGTST 872 cAG2AGAUBACCAAAUAAGesT 873 AD-14230 20% 1%
AGCAAUGUGGAD.ACCUAACTST 879 GUUAGGUDUCCACAUDGCUTST 675 AD-14231 18% IA

ACAA'AAAGA%&%é%&Ma%M&%ééHﬁ%%QWfé&?&é&ﬂﬂ%%&%@!ﬁﬂ:ﬁ%ﬁ%ﬁ32 21% 1%

AACCACUUA2UAGUGUCCATST 828 UGGAGAGUACUAAGUGGU 879 AD-14233 106% 12%
AGUCAAGABERIRG ESERISTIR PV CUNMARA Y crsheyiorsAeabrpentingadApaed 234 35% 3%

cucccuAGA et pem ik ITis e BOh iiprAdHm G i AGic:dd A cdu®ha38diAln 1 4235i3%e 4%
AUAGCUKA%@Q&S&@%&% | IR IHANARHAGS -%‘%&Tm%%ﬁo%r%feliﬁ%%‘”’ 23% 3%

uUGGduGGUAUAAuuccAcGT 6 CGUGGAAISIAUACCAGCCAIST 887 AD-14237 79% 9%
upAuuuG G URARIEHG SilERLPride B 2te AT A GADIc ABREPIIOS 889 AROMEBi A7 04

AACUAGAUGHEBHUITURAYGI:S], §Utoh) GERRAAAEA WAL @l LheTo8Ph Ad) 1 4439:2D% 2%
UCAUGGCGUC2CAGCEAAATST 892 WUGGCUGCGAGECCAUGATST. 893 AD-14240 719% 6%

monoclona ody therapy; an antiviral agent, such as a nucleos: ibitor {e.g.
lamivudine) or an immune system modulator (e.g. interferon); an opioid analgesic; a local
anaesthetic; a stimulant, including caffeine; an H2-antagonist {e.g. ranitidine); a proton pump
inhibitor (e.g. omeprazole); an antacid (e.g. aluminium or magnesium hydroxide; an
antiflatulent (e.g. simethicone); a decongestant {e.g. phenylephrine, phenylpropanolamine,
pseudoephedrine, oxymetazoline, epinephrine, naphazoline, xylometazoline,
propyihexedrine, or levo-desoxyephedrine); an antitussive (e.g. codeine, hydrocodone,
carmiphen, carbetapentane, or dextramethorphan}; a diuretic; or a sedating or non-sedating
antihistamine.

The compounds of the invention can be co-administered with siRNA that target other
genes. For example, a compound of the invention can be co-administered with an siRNA
targeted to a c-Myc gene. In one example, AD-121135 can be co-administered with & ¢-Myc
siRNA. Examples of c-Myc targeted siRNAs are disclosed in United States patent
application number 12/373,039 which is herein incorporated by reference.

Methods for treating diseases caused by expression of the EgS and VEGF genes

The invention relates in particular to the use of a composition containing at least two
dsRNAs, one targeting an Eg5 gene, and one targeting a VEGF gene, for the freatment of a
cancer, such ag liver cancer, e.g., for inhibiting tumor growth and tumor metastasis. For
example, a composition, such as pharmaceutical composition, may be used for the treatment
of solid tumors, like intrahepatic tumors such as may occur in cancers of the liver. A
composifion containing a dsRNA fargeting Eg5 and a dsRNA targeting VEGF may also be
used to treat other tumors and cancers, such as breast cancer, lung cancer, head and neck
cancer, brain cancer, abdominal cancer, colon cancer, colorectal cancer, esophagus cancer,
gastrointestinal cancer, giioma, tongue cancer, neuroblastoma, osteosarcoma, Ovarian cancer,
pancreafic cancer, prostate cancer, retinoblastoma, Wilm's tumor, multiple myeloma and for
the treatment of skin cancer, like melanoma, for the treatment of lymphomas and blood
cancer. The invention further relates to the use of a composition containing an Eg5 dsRNA

and a VEGF dsRNA for inhibiting accumulation of ascites fluid and pleural effusion in
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ACUGGAGGAUUGGCUGACATST 894 UGUCAGCCcAAUGOUGCAGUTST 895 AD-14241 19% 1%
CUAUAKNIGCcAcuAucuuuTsT 896 AAAGAUAOOOOAADUAUAGTS7 892 AD-14242 11% 2%
AAAGGUCACCUAAUGAAGATST 898 UCUIicALesAGGUGACCUUDIST 899 AD-14243 11% 1%
AUGAAUGCAUACUCUAGUCTST 900 GACUAGAGUAU2cAOO0AUTST 901 AD-14244 15% 2%
AACAUAUUGAAUAAGCCUGTST 902 cAGGCUUAUUCAAUAUGUUTST 903 AD-14245 80% 7%
AAGAAGGCAGUUGACCAACTST 904 GOUGGUCAACUGCCUUCUUTST 905 AD-14246 57% 5%

GAUACUAAMGANCHKIGATLI00 RATIIGUNCHONUAGHANICTSAL02,A0-14a47 9% 3%
AUACUGAAAANCAABAGUCTST 906 GAGUALJUGAIRRIOCAGUAUL5T 909 AD-14248 39% 4%

AAJAAG G ARMIA AT GBSO B ABE LA B AR T BRI ILPPs SRRSO 64% 2%
GAACUAG AgSGiauitiiel CATS 1012 G AG SRAG BOAEIAG] H4CTaecdb3odDid 42661 8% 2%

GAAACCUAAGHGAAGAGEUTST. 914 AGGUCEMPACWHARGLIDUCTST. 915 AD- 14251 56% 6%

eAcccAUCARCACUGGUAATST 916 181 ACCAGUGUUGAUGGGUAIs1 917 AD-14252 46% 6%
AuppPUGAUAERSIABEEART &Poh e ANDESE e AU RYER ANAUTEY 9T K15t 9058 8896 506
AuCCCUAUAGRIGE isguifa kit sd cO2P B AN LI EMAGC thRUAGEH G T sHaSRit oAfidal 42bdodidtn 6%
AuGGchAuAA%%%Ag,%%éI T %%%%@%y&%@gxﬁq&pAGGGcAUTsT .923 AD-14255 108% 8%

rehar an
AGAUUACCUCUGE ccclsST _ . ) )
In one embodiment, a patient having a tumor associated with AFP expression, or a

tumor secreting AFP, e.g., a hepatoma or teratoma, is treated. In certain embodiments, the
patient has a malignant teratoma, an endodermal sinus tumor (yolk sac carcinoma), a
neuroblastoma, a hepatoblastoma, a heptocellular carcinoma, testicular cancer or ovarian
cancer.

The invention furthermore relates to the use of a dSRNA or a pharmaceutical
composition thereof, e.g., for treating cancer or for preventing tumor metastasis, in
combination with other pharmaceuticals and/or other therapeutic methods, e.g., with known
pharmaceuticals and/or known therapeutic methods, such as, for example, those which are
currently employed for treating cancer and/or for preventing tumor metastasis. Preference is
given to a combination with radiation therapy and chemotherapeutic agents, such as cisplatin,
cyclophosphamide, 5-fluorouracil, adriamycin, daunorubicin or tamoxifen.

The invention can also be practiced by including with a specific RNA1 agent, In
combination with another anti-cancer chemotherapeutic agent, such as any conventional
chemotherapeutic agent. The combination of 2 speciﬁn;.: binding agent with such other agents
can potentiate the chemotherapeutic protocol, Numerous chemotherapeutic protocols will
present themselves in the mind of the skilled practitioner as being capable of incorporation
into the method of the invention. Any chemotherapeutic agent can be used, including
alkylating agents, antimetabolites, hormones and antagonists, radiocisotopes, as well as natural
products. For example, the compound of the invention can be administered with antibiotics
such as doxorubicin and other anthracycline analogs, nitrogen mustards such as
cyclophosphamide, pyrimidine analogs such as 5-finorouracil, cisplatin, hydroxyurea, taxol
and its natural and synthetic derivatives, and the like. As another example, in the case of
mixed tumors, such as adenocarcinoma of the breast, where the tumors include gonadotropin-
dependent and gonadotropin-independent cells, the compound can be administered in
conjunction with leuprolide or goserelin (synthetic peptide analogs of LH-RH). Other

antineoplastic protocols include the use of a tetracycline compound with another treatment
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GGGGUCGCAGAGGUAAUCUTSsI 925 AD-14256 108% 6% ufluuccAcGuAcccuucATsT 926
UGAAGGGUACGUGGAAGUAIST 927 AD-14257 23% 2% GucGuuccoAcuaGuuuuTsT 928
AAAKOUGAGUGGGAACGACTST 929 AD-14258 21% 3% AAAucAAucccuGuuUGAcuTST 930
AGUCAMAGGGAOUGAUUUTST 931 AD-14259 19% 2% ucAuAGAGCAPAGAACAUATST 932
PAUGUUCUUDGGDGUAUGATST 933 AD-14260 10% 1% uuAcuAcAGUAGCACUUGGTST 934
CcAAGUGCUACUGUAGUAATST 935 AD-14261 76% 3% AuGuGGAAACCUAACUGAATST 936

UllkBUUAGE00A00ACILAT 987D 14263 L0 HAUPRARAGIUABRUARAGTST 938
CUUCAGIJUAGGUUIECACATST 939 AD- 14263 19% 2% UCUUCCUUQ R uGAAAGGGTST 940

CCCUUUCAYEIMACTERABNTIO8 41 IO IASE] CENAC STPLREAA AR HAATST 942
ITUGACUI AGAGGOU Gtliadess QA3ADNT4 265 390 HAhAGAGEIBEAAAGUGGAAGATST 944

11611110°ACUUW@B998%%%%@&%%@&%@5%@@%&%@%%UcuGTsT 946
cAGAAAAAUGG CCUGAAGUGAAUCAGTST 998
GUGAUCTCcACU P stsasiifn AR 046 IRFSHIAB 85 148% Wth?ﬂﬁﬂéﬁﬂ%&%él}fﬁéﬁ’i?ﬁéu%ﬁ& 950
AlltiuAAAU GG EIG WGeAd BT ST O ADe 1426921 Wb AE IS IIGRdnBisscARapaCTsT 952

GAAIJUGGACAAAC I -14 %0,22 & QUUMULLEST 959
AAAAAG C@Wﬁpﬁ,&fﬁ] Au%\% e g%fﬁ‘i?nl’o %E%Ma?@cﬁlfﬁy%%% IUtL
gene and the target VEGF gene is silenced.

In one embodiment, a method for inhibiting EgS gene expression and VEGF gene
expression includes administering a composition containing two different dsRNA molecules,
one having a nucleotide sequence that is complementary to at least a part of an RNA
transcript of the Eg5 gene and the other having a nucleotide sequence that is complementary
to at least a part of an RNA transcript of the VEGF gene of the mammal to be treated. When
the organism to be treated is a2 mammal such as a human, the composition may be
administered by any means known in the art including, but not limited to oral or parenteral
routes, including intravenous, intramuscular, subcutaneous, transdermal, airway (aerosol),
pasal, rectal, and topical (including buccal and sublingual) administration. In preferred
embodiments, the compositions are administered by intravenous infusion or injection.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equivalent to those described herein can
be used in the practice or testing of the invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references
mentioned herein are incorporated by reference in their entirety. In case of conflict, the
present specification, including definitions, will control. In addition, the materials, methods,
and examples are illustrative only and not intended to be limiting.

EXAMPLES

Example 1. dsRNA svnthesis

Source of reagents
Where the source of a reagent is not specifically given herein, such reagent may be

obtained from any supplier of reagents for molecular biology at a quality/purity standard for

application in molecular biology.
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AD-14271 11% 1% AGAGGAGUGAUAAUUAAAGTST 956 61111uAAUUAUCACUCCUOOTST 957
AD-14272 7% uuucilcsGUUkcAAUKCAUTST 958 AUGUAIJUGUAACAGAGAAATST 959 AD-14273 14%
2% AACAUXUAUAADUGCAAOATse 960 UGUDGCc.AAUPAUAGAUGUUTST 961 AD-14274 73% 4%
Sense sequence(5 SEQ ID NO. Antisense sequence(5'- 3") GEO TO NO. duplex name single dose
screen @ 25 nM(% residual mIINA] Sias 2nd screen (among quadru plicat es)
UGCUAGAAGUACAUAAGACTST 962 GUCIAIAUGOAGUUCOAGCAI7ST 963 AD-14275 10% 1%
AAuGuAcucAAGQ% ﬁ i@gﬁ&géﬁsgm GAUCAGOCUMGAGUACAUUTST 965 AD-14276 89% 2%
GUACUCAAGACUGAETITICTST 966 GAAGAUCAGOCITUGAGUACTST 967 AD-14277 7% 1%

cAcucuGAMAKACHENAER Y 88 AAtSC KB EARICABE BTPHEIer g 6014 Pk 78 120 1%
AAGAGCAGMBABMCEGIT 5 DEARIABAG GepstGUB CLIBERAT PR ADY427S 104% 3%

UceGCGACGCAGAIRAETST T2 BITHGAUCHGEACHCAAAGATAT AL3ARI4AR0 21% 256

AAcUueGAGCCUIGUGUAUATST 974 uUAUACACAAGGCUc, 975 AD-14281 43% 3%
GAAUAUSsiREiBCRcEens ST SARBESEITREREA RMADRIE TR T #TIAD A 298 U, 6%
uGuakuccceAPARBIHCARESTIA A% YRAAQUAUAG GRaA R AeATaTpBTh AMBe 14283 35% 5%

G AR UG G A A U TS T PR RA M AR Y RS RARGIS Fa3A8y 161,587
Biochemie GmbH, Hamburg, Germany). These building blocks were incorporated at
selected sites within the sequence of the oligoribonucleotide chain using standard nucleoside
phosphoramidite chemistry such as described in Current protocols in nucleic acid chemistry,
Beaucage, S.L. et al. (Edrs.), John Wiley & Sons, Inc.,, New York, NY, USA.
Phosphorothioate linkages were introduced by replacement of the iodine oxidizer solution
with a solution of the Beaucage reagent (Chruachem Ltd, Glasgow, UK) in acetonitrile (1%)..
Further ancillary reagents were obtained from Mallinckrodt Baker (Griesheim, Germany).

Deprotection and purification of the crude oligoribonucleotides by anion exchange
HPLC were carried out according to established procedures. Yields and concentrations were
determined by UV absorption of a solution of the respective RNA at a wavelength of 260 nm
using a spectral photometer (DU 640B, Beckman Coulter GmbH, UnterschleiBheim,
Germany). Double stranded RNA was generated by mixing an equimolar solution of
complementary strands in annealing buffer (20 mM sodium phosphate, pH 6.8; 100 mM
sodium chloride), heated in a water bath at 85 - 90°C for 3 minutes and cooled to room
temperature over a period of 3 - 4 hours. The annealed RNA solution was stored at =20 °C

until use.

Conjugates

The following is a prophetic description of the synthesis of 3°-cholesterol-conjugated
siRNAs (herein referred to as -Chol-3"), an appropriately modified solid support was used for
RNA synthesis. The modified sofid support was prepared as follows:

Diethyl-2-azabutane-1,4-dicarboxylate AA

O
/\O)k/\N/YO\/
H o
AA

A 4.7 M aqueous solution of sodium hydroxide (50 mL) was added into a stirred, ice-
cooled solution of ethyl glycinate hydrochloride (32.19 g, 0.23 mole) in water (50 mL). Then,
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3% UGGOAACCAUAUUUCUGGATST 982 11GcAGAAAIda0550050cATSsT 963 AD-14285 48% 3%
GAUGUUUACCGAAGUGUUGIST 984 cAACACOUGGGUAAACAUCIST 985 AD-14286 49% 3%
uucceuAucGAGAAuUcCUuAAIsT 986 OUAGAUUCUCGAUAAGGAATST 987 AD-14287 6% 1%
AGcuulAutiGcuuucuGGATsT 988 UCCAGAAAGCAAIMIAAGGUTST 989 AD-14288 50% 2%
UNGCUAUSAUGGGAGACCATST 990 UGGLIOUGCCcAUAAUAGMAATST 991 AD-14289 48% 2%
GucAeGGeGuUCGCAGCCAATST 992 ITUGGOUGCGAMSCAUGACIMT 953 AD-14290 112% 7%
uARtriGCA@xﬁwMu&a@Gﬂgl}ggmGSMﬁﬁd&mﬁﬁmm{sﬂn@@&mmmrﬂ% 2%

cuAucuUeGEGEANBEEGATAT 29 GRCEARMRGIMAGAIARTST AR AR-44292 80% 6%

ucccuAuAGuucAm uGeTsT AAAGUGAAGUAUAGGGATST 999 AD-14293 58% 2%
ecAAccuumwe%wu@#éﬁo%ewﬁm@%&hw@w%%W%bw@&&dz@% 77% 2%
OGOMCCM@UM&@G&AJ&B&&@M&@&A&&M&M@i@iﬂdd@@ﬁl%%@% AB}YAZQS 62% 2%

AUGUACUCKAGACUGAUCUTST gg@k&%&%@& b&%éﬁ’o@ ai'n‘?g;) 96 59% 4%
GCAGACCAliuUrASU 8‘85% 006 AAUUAAAUGGOCUGCTRT 1007 AD- 1 7 37%

eCUGAGAGREMACAGREG TS T ICOBAYAUCUGUAGOCUCUCAGATST 1009 AD-14298 21% 1%
uCicecAUAGAGCAAAGAACTST 1010 GUOCI UGOUGUAUGAGCAIIST 101.1 AD-14299 6% 1%
AcAeAAGAccuulrmiuGGUTST N/\fro\/

FmocHNm
AB

Fnoc-6-amino-hexanoic acid (9.12 g, 25.83 mmol) was dissolved in dichloromethane
(50 mL) and cooled with ice. Diisopropylcarbodiimde (3.25 g, 3.99 mL, 25.83 mmol) was
added to the solution at 0°C. It was then followed by the addition of Diethyl-azabutane-1,4-
dicarboxylate (5 g, 24.6 mmol) and dimethylamino pyridine (0.305 g, 2.5 mmol). The
solution was brought to room temperature and stirred further for 6 h. Completion of the
reaction was ascertained by TLC. The reaction mixture was concentrated under vacuum and
ethyl acetate was added to precipitate diisopropy? urea. The suspension was filtered. The
filtrate was washed with 5% aqueous hydrochloric acid, 5% sodium bicarbonate and water.
The combined organic layer was dried over sodium sulfate and concentrated to give the crude
product which was purified by column chromatography (50 % EtOAC/Hexanes) to yield
11.87 g (83%) of AB.

3-[(6-Amino-hexanoyl)-ethoxycarbonylmethyl-amino]-propionic acid ethyl ester AC
O

/\OJ\/\NWO\/
H2NMO O
AC
3-{Ethoxycarbonylmethyl-[6-(9H-fluoren-9-ylmethoxycarbonylamino)-hexanoyl]-
amino}-propionic acid ethyl ester AB (11.5 g, 21.3 mmol) was dissolved in 20% piperidine in
dimethylformamide at 0°C. The solution was continued stirring for 1 h. The reaction mixture
was concentrated under vacuum, water was added to the residue, and the product was

extracted with ethyl acetate. The crude product was purified by conversion into its

hydrochloride salt.
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1012 ACcAAAUAAGGUCIrsAUGUTST 2013 AD-14300 17% 2% uuuGuGcuGAuucuGAuUGGSMT 1014
CcAUCAGAAUCAGCACIAAATST 1015 AD-14301 97% 6% ccAucAACACUGGUAAGAATST 1016
IMICOWICCAGUGOUGAUGGTMS 1017 AD-14302 13% IA AGACAAuuccCIGAUGUGGATST 1018
UCcACAUGOGGAAOQOUGOCITIMT 1019 AD-14303 13% 3% GAAMIUSAGccuuGUGURUTST 1020
AUACACAAGGUICAAGUUCTST 1022 AD-14304 38% 2% uAAueuGGCcAGAGCGGAAATST 1022
UITUCOGIUCUGCCcAAAUUATST 1023 AD-14305 14% 2% uGGAUGAAGUUAtuddeGGGTSsT 1024

CCAUAAUAACUUGAGAATET0A AR F00-225 410 ASSLACANPAASUAGABATT 1026
LICOUGUAGUSCAUGUAGAUTMI 1027 AD-14307 26% 6% GGUAUUUUUGAUCUGGCAATST 1028
ITUGCCcAGAURMARIAAE BSRAPoa lsnaniaiss &30 o8 S B AAGAGUAUACCUGTST 1030
CAGGUAAGHEOIIGACUAGTATLROBI-ABbA BAYBAVHEN - tyGAGAAACUURCUGAUlaST 1032
ahOCAGUAAGUUOCUCAAATAT 1033 AD-14310 32% 3%GAUAAGAUAGAAGAUCARTST 1034
OUGAUCUOCURUCITUAUCGIST 1035 AD-14311 23% 2% cuGG AUAUUUCUGGTST 1036
CcAGAAAUAUGGUIMICCAGTST 1037 AD-14312 49% 6% UAGAEACEAULACUACAGUTST 1036
AGUGUAGUAAUGGUAUGUATMS 10 T369% 2% CeAMAAAUUCIGGeuusAuTsT 1040
AUGAAACGCAAUGUAAUACTST 14 82% 3% AAGACCOUAUtaUGGUAAUCTIT 1042

GAIMACCAAAUAAGGUGUWYTs

AD

The hydrochloride salt of 3-[(6-Amino-hexanoyl)-ethoxycarbonylmethyl-amino]-
propionic acid ethyl ester AC (4.7 g, 14.8 mmol) was taken up in dichloromethane, The
suspension was cooled to 0°C on ice. To the suspension diisopropylethylamine (3.87 g, 5.2
mL, 30 mmol) was added. To the resulting solution cholesteryl chloroformate (6.675 g, 14.8
mmol) was added. The reaction mixture was stirred overnight. The reaction mixture was
diluted with dichloromethane and washed with 10% hydrochloric acid. The product was
purified by flash chromatography (10.3 g, 92%).

1-{6-[17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-cyclopenta[a] phenanthren-3-yloxycarbonylaminol-hexanoyl}-4-oxo-

pyrrolidine-3 carboxylic acid ethyl ester AE

OHO/\
o E\/\/\/NJ%
hig 0
o)
AE

Potassium t-butoxide (1.1 g, 9.8 mmol) was slurried in 30 mL of dry toluene. The
mixture was cooled to 0°C on ice and 5 g (6.6 mmol} of diester AD was added slowly with
stirring within 20 mins. The temperature was kept below 5°C during the addition. The stirring
was contimued for 30 mins at 0°C and 1 mL of glacial acetic acid was added, immediately
followed by 4 g of NaH,PO4H-0 in 40 mL of water The resultant mixture was extracted

twice with 100 mL of dichloromethane each and the combined organic extracts were washed
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1043 AD-14315 66% 4% GmaGeuGAUAAGAGAGoucTST 1044 GAGCUCUGUeAUCAACAGCTSsT
1045 AD-14316 19% 4% uAcucAuGuuucucAGAuUUTST 1046 AAUCUGAGAAACAUGAGNAUMT 1047
AD-14317 16% 5% cAGAeGGACGUAAGGCAGeTsT. 1048 GOUGCUMACCIOCCAUCUGSMT 1049
AD-14318 52% 11% uAucccAACAGGUACGAGAIST 1050 UGMIGUACCUGUITGGGAUATAT 1051
AD-14319 28% 11% cAuuGCuAuuAeGGGAGACTST 1052 GUCUCCCcAUKAUAGCAAUGTST 1053
AD-14320 52% ID% eccucAGUAAAuccAUGGUTMT 1054 ACcAUGGAUGUACUGAGGGIUT 1055

AD-14321 53%6c69QURCANSAGHEECRO00AT BNbd,00A HASMARGENAGUANIGAGGTST 1057
AD-14322 20% 2% AACCACU AAcAeueGIsT 1058.cAAAUGUMUOUGAGUGGOUTST 1059
AD-14323 ﬂ%”o?gsé%s ﬁoﬁ‘égﬂl%%%’l ﬁtf}l‘i%c%oé(?afgéé%&%“%ggﬁﬁ% BERXATMI 1061
AD-14324 14494 D6 Jueatioeiie e e eAENATPIPCLO BRI RICHIT ACHACUIT pimspheicAlST 1063
AD-14325 5Q%, 2% slanepe@AteahMuctishSTt 406AAASABISGAAMGRACHAAMNEST 1065
AD-14326 47% 3% tu/%ng GAAGUMAGU(STST 1066 %GuAAC%L%JCUM JCGeACTST 1067
AD-14327 1888 S0 e AR oA G A SRS 16 R ARBHFE R BT O AAATST 1069
AD-14328 19b%lamGAneuGAMiKE UG gl bdAPsSTn G- GAGUACAJURAUCAAUUCTST 1071
AD-14329 94% 1Q%0 CSANHRIACFHRRAABAHSTEH- 19T CAIHBORRBENAGPHCCAUCTST 1073

AD-14330 ) .
(1,5-dimethyi-hexyl}-10,13-dimethyl-2,3.4,7,8.9,10,11,12,13,14,15,16,17 -tetradecahydro- 1 H-

0 ﬁ\/\/\/'\L
T °

O

cyclopentaiajphenanthren-3-yl ester AF

AF

Methanol (2 mL) was added dropwise over a period of 1 h to a refluxing mixture of b-
ketoester AE (1.5 g, 2.2 mmol) and sodium borohydride (0.226 g, 6 mmol) in tetrahydrofuran
{10 mL). Stirring was continued at reflux temperature for 1 h. After cooling to room
temperature, 1 N HC1(12.5 mL) was added, the mixture was extracted with ethylacetate (3 x
40 ml.). The combined cthylacetate layer was dried over anhydrous sodium sulfate and
concentrated under vacuum to yield the product which was purified by column
chromatography (10% MeOH/CHCls) (89%).

(6-{3-[Bis-(4-methoxy-phenyl)-phenyl-methoxymethyl]-4-hydroxy-pyrrolidin-1-yl} -
6-ox0-hexyl)-carbamic acid 17-(1,5-dimethyl-hexyD)-10,13-dimethyi-
2,3,4,7,8.9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-y1 ester
AG
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60% 4% cAuceGACUAAUGGCuUouGTsT 1074 cAGAGGCAUUAGOCAGAUGMMT 1075 AD-14331 54%
7% GuGAeccuGUACGAAAAGATST 1076 UCUUUUCGUACAGGAUCACTST 1077 AD-14332 22% 4%
AGmuceuAuuAAGGAGUAUTST 1078 AUAGUCCUUAAUAAGAGOUTST 7.079 AD-14333 70% 10%
GcucuutkeuAAGGAGUAUATST 1080 uilmAOOO00IA7a4AAGAGCTST 1081 AD-14334 18% 3%
UCUUAUUAAGGAGUAUACGTST 1082 CGUAUACUCCUUAAUKAGATST 1083 AD-14335 38% 6%
UKUUAAGGAGUAUACGGAGTUT 1084 CUCCGUAeACUCCUUAMATST 1095 AD-14336 16% 3%
CUGCAGCCOGUGAGAAAAATST 1086 OUGUIXecACGGGGUGeAGIsTHER87 AD-14337 65% 4%
UCAAGACUGAucuecuAAGIST 1068 CUUAGAAGAUCAGOCUUGATVL 4069 AD-14338 18% 0%
CUUCUAAGUUCACeGGAAATST 1090 UITUSICAGUGAACUUAGAAG 091 AD-14339 20% 4%
UGCAAGUUAAUGAAucuuuTST 1092 AAAGAITUCAUUAACIJUGCATSTY AD-14340 24% 1%
AAuceAAGGAUAUAGUCAAIST 1094 IMIGAGuAiIAUCCUuA{%U&/)f@ i AD-14341 27% 3%

AucucuGAACACAAGAACATST 1096 OGIJUGITUGUGUOCAGAGAUT 8097 AD-14342 13% 1%

Sense sequence(5'53") SEG ID NO. Antisense sequence(5'- 3"WSEQ \ . duplex name single dose
screen @ 25 nM[9( residual mMRNA] SQ ru plicat es)
UUC/MIAACAGUGGGUAUCUTST 109 CQLACUGUSCAGARTST 4585 AD-14343 19% 1%

AG
Diol AF (1.25 gm 1.994 mmol} was dried by evaporating with pyridine (2 x 5 mL) in
vacuo. Anhydrous pyridine (10 mL) and 4,4’ -dimethoxytrityichloride (0.724 g, 2.13 mmol)

were added with stirring, The reaction was carried out at room temperature overnight, The
reaction was guenched by the addition of methanol. The reaction mixture was concentrated
under vacuum and to the residue dichioromethane (50 mL) was added. The organic layer was
washed with 1M aqueous sodium bicarbonate. The organic layer was dried over anhydrous
sodium sulfate, filtered and concentrated. The residual pyridine was removed by evaporating
with toluene, The crude product was purified by column chromatography (2%
MeOQH/Chloroform, Rf = 0.5 in 5% MeOH/CHCL:}(1.75 g, 95%).

Succinic acid mono-(4-[bis-(4-methoxy-phenyl)-phenyl-methoxymethyll-1-{6-[17-
(1,5-dimethyl-hexyl)-10,13-dimethy] 2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecshydro-1H
cyclopentafa]phenanthren-3-yloxycarbonylamino]-hexanoyl}-pyrrolidin-3-y1) ester AH

HaCO Q O

CHZO

OC;H3

AH
Compound AG (1.0 g, 1.05 mmol} was mixed with succinic anhydride (0.150 g, 1.5
mmol) and DMAP (0.073 g, 0.6 mmol) and dried in a vacuum at 40°C overnight. The mixture
was dissolved in anhydrous dichloroethane (3 mL), triethylamine (0.318 g, 0.440 mL, 3.15

mmol) was added and the solution was stirred at room temperature under argon atmosphere
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AGUUAUUUAUACCCAUCAATST 1100 MUGAUGGGUAUAAALIAACIITST 1101 AD-14344 23% 2%
AUGCUAAACUGUUCAGAAATST 1102 UMUGUGAACAGUIIUAGCAUTST 1103 AD-14345 21% 4%
CUACAGASCACUUGG(U(ACTST 1104 GUAACCAAGUGGUGUGNAGIST 1105 AD-14346 18% 2%
UAUAUAUCAGCcGGGCGCEGTST 1106 GGCGCCCGGCUGAUAUAUATST 1107 AD-14347 67% 2%
AUGUAI(ANACGUAUUUCUATST 1108 nAGAAAUAGGUAUTI@ACAUTST 1109 AO-14348 39% 3%
uuutlucucSAuucAAAucuTST 1110 AGAUSUGAAUCGAGAAAAATST 113(1 AD-14349 83% 6%

AAUCUUAACGECYIA GGAGHT ST dd & AGIIGRHAARE @bTH%%%ﬂéh%l@céﬁ%ﬂéﬁQ 54% 2%
CCUUASGACUCUGGUAUUUTST 1114 AKAUACCAGAGUCCUAAGGIST 1115 AD-14351 57% 8%

AAUAAAMMAEERIERGTAICE ST 116 "SA GUCR BEMIR SN ¥4 1149 9K85-14352 82% 3%
GAUCCUGUAGABAAGAAGIFTd IS GLBRIUY JEMuATAGE A Gis Tkl 195014853 2% 2%
AAUGUGAUECHGUACGAAAIMI 1120 USUCSUACAGGAUCACAUUTST 1121 AD-14354 18% 11%
GUGAAAACAuUUSGecGuucTsT 1122 GAACGMCcAAUGUUDUCACIMT 1123 AD-14355 2% 1%
CUUGAGMAAANUERBAGINFETIRILERAUCAGAGUOUCCUCAAGIST 1125 AD-14356 8% 2%
CGUUUAAAACGASAUCUUMTSTHLESE GA DGUUSUAAACGIST 11.27 AD-14357 6% 3%
Ut(AAAAGGASAUCUUSCYSTST 1.128 UCITCGUIJUUAATST 1129 AD-.14358 98% 17%
AAAGAUGUAucuGGucugeTsT 1130 CH,0

5 HN ; ;
O
N

Al
Succinate AH (0.254 g, 0.242 mmol) was dissolved in a mixture of
dichloromethane/acetonitrile (3:2, 3 mL). To that solution DMAP (0.0296 g, 0.242 mmol) in
acetonitrile (1,25 mL), 2,2 -Dithio-bis{5-nitropyridine)} (0.075 g, 0.242 mmol} in

acetonitrile/dichloroethane (3:1, 1.25 mL) were added successively. To the resuiting solution
triphenylphosphine (0.064 g, 0.242 mmol) in acetonitrile (0.6 mi) was added. The reaction
mixture turned bright orange in color. The solution was agitated briefly using a wrist-action
shaker (5 mins). Long chain alkyl amine-CPG (LCAA-CPG) (1.5 g, 61 mM) was added. The
suspension was agitated for 2 h. The CPG was filtered through a sintered funnel and washed
with acetonitrile, dichloromethane and ether successively. Unreacted amino groups were
masked using acetic anhydride/pyridine. The achieved loading of the CPG was measured by
teking UV measurement (37 mM/g).

The synthesis of siRNAg bearing a 5'-12-dodecanoic acid bisdecylamide group
(herein referred to as "5-C32-") or a 5-cholesteryl derivative group (herein referred to as "5'-
Chol-") was performed as described in WO 2004/065601, except that, for the cholesteryl
derivative, the oxidation step was performed using the Beaucage rcagent in order to introduce

~ a phosphorothioate linkage at the 5'-end of the nucleic acid oligomer.

dsRINA targeting the Ec5 oene
Initial Screening set

siRNA design was carried out to identify siRNAs targeting EgS (also known as
KIF11, HSKP, KNSL1 and TRIP3). Human mRNA sequences to EgS, RefSeq ID
number:NM_004523, was used.
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GGAGACCAGAUACAUCUUSIST 1131 AD-14359 10% 1% cAGAAAAUGUGUCUACUSAIST 1132
UGAGUAGACACAUSUMOUSTST 1133 AD.-14360 6% 4% cAGGAAUUMAUUAKUGUACTST 1134
GUACAITUAAUCAASUCCUGIST 1135 AD-14361 30% 5% AGUCAACUAAAGCAUAtrauTsT 1136
AAAUAUGOUGUAGITUGACUIST 1137 AD-14362 28% 2% uGOGUA.AOA(AUCOACANGAIGT 1138
UCAUGUAGAUMG(IUACACATST 1139 AD-14363 60% 6% AuAccAUUUGUUCCUUGGUTST 1140
ACCAAGGAIg/FAITGGUAUTST 1141 AD-14364 12% 9% GCAGAAAUCUAAGGAI/AUAIST 1142
UAUAUCCUUAGAUTWAQRG Tod kel RN 1d 438en 2 anfu §%§y§é%%€a@? T 1144
GAGUUGGUGUGAMAAGOCATSI 1.145 AD-14366 28% 5% GAGAUGUSAAUCUGSSAACIST 1146
GIMICAGAGEUIBAEAL SEtestof 1 ser kg 43872499, 2953081 SERERpRI v (EHEAGMT 1148
CUCACAACAHINBGENAAATST; hikonATs 14368 9806 1296 ACTHAANBIHEGUBABSAUUTST 1150
AAGCGIlicACHR HHGGHTSTARARHA369 000 AUGHEAGAGICONGH AT 252
UGAAGUUMAAMCCUCACAATST 1153 AD-14370 5% 2% AGGCAGCUCAUSAGAAACATST 1154
UGUUSCUAUBREEUEME 0F4hen PeirnB2#3%% 549 50 AugAAUUGAUASCACAAAATST 1156
UMITUGUG CUAUGAAGLHAUTS Tulikh 2D rkABT hedkls 86 MBRABK keredAGidul®AuTsT 1158

ANUAAGUUCUAGASILISGHIST, 139, ARFHAEA. 0610 AARARSEAHGARBHAGSAIMS 1160

MCGUAGCUGSUGMGAUAU
sequence (Human EG5:NM_004523.2, 4908 bp, and Rhesus EG5: XM_001087644.1, 878 bp

{only 5° part of human EGS)

For the Tables: Key: A,G,C,U-ribonucleotides: T-deoxythymidine: u,c-2’-O-methyl
nucleotides: s-phosphorothicate linkage.

Table 1a. Sequences of Eg5/ KSP dsRNA duplexes

Eou;!n::n " SEQ sequence of 23mer target EE Y %L i 3 duplex
RgS/KSP 11\]])0: it < E\? sense sequence {5°-37) 111'30 antisense sequence {57-37} name
sequence o :
345407 1244 zé;,i SSAGUGUUGUUUGUC 1 gﬁeu GuuGuuuBLeca | 5 gISJ cT;GAcAAAcAAcACUUCG 2';6139-
347360 1943 g;gﬁiGGUUU GGAGCRUC 3 ' \S?E*;GuuuGGAG Shucul 4 g:};GAGGCUCCAAACAC ch QZL;-;)P—
0751160 | 1246 iﬁgggmncumcumm 5 1‘; ;\;?AcuAACUAGAAU <l :‘;KSB?PXUUCuAGUuAGUUuAGA ?2142?1’-
10673089 1247 ggggEAUCGAGAAUCUAA 7 E;z?u CGAGRAUCURARG g ﬁ,ii;UuAGAUUCUCGAUAAG 2;;;:&’-
114.306 1248 gégggAUGGUUACCGM\G 9 E;i?;uGuuuAccGAAGuG 10 ,;(SZ?CUUCGGUMCAUCM 221.‘%-(];)?_
205.237 1240 Sgﬁ;}gﬁ%ﬂ'@ca&;&ccm " g;gﬁsma CAGACCRUU | 4, ;ii:mseucuecwc&scm 2;;1[)9
1176-1198 1250 Eé?\ggiéGAGUACAUUGGM 13 E;zgwAGuACAuuGGMuA 14 ?SE;UJC CAAUGUACUCAGA 2215—21317’-
386408 1251 igg%]éSUGUUGUUUGUCC 15 Sl;.:guGuu GuuuGucchl 16 ?ggGGRCAAACAACACUUC ?2{:5-;31)-
416435 1252 P;SE([_I?}UUAL GGGCURUAR 17 é&}?‘;uAuGGG cuAuAduu 18 ;ﬁﬁuAuAGCCCAMuM QZLB?P-
485-507 1253 ggi%gGUGAAAGGUCACC 19 Eﬁgqcmisu chccuk 20 ‘:;LSJJ‘—TLGGUGACCUUUCACCUU ?213:—;313«
476403 1254 g;’fégé&C}\.AUGGMGGUGA 21 gé,ng,AuGGAAGGUGMA 3 gg‘;’UcACCUUCCAUUGuAA éZI;?P-
286-50% 1255 %EEUGAAAGGUCACCU 2 igg;GAAAGCu CACCURB 24 ?[;;AGGUGACCUUUCACCU éLZL:S—:?P-
487-500 1256 ié&gigGAAAGGUCAC CUR 9% ggmslgaAAAGGu CRCCUARG 26 ;I-‘S.E;uAGGUGACCUUU CACC 2.21;%1;)?-
10661038 | 1257 ji;}g SEJAUC GAGBAUCUA 29 c; i:};fm CEAGARUCUARR 98 (;:ES;“TJuAGAWJ CUCGRUAAGG éAzl_g;i)Pw
12561278 1258 éiggg[}UAUUAAGGAGUA 29 g;gguhuuMGGAﬁuAuA 20 gz?uACUCCGuMuM&GAG 221;0913-
2129.9351 1259 SiﬁigAGAUUCUGOGCUU 11 géiZ;GAuucuGuGcauuG 32 i;,id-\AG CRCAGRREUCUCUC 221;;_‘)?-
W7T1008 | 1260 ié.i{égUAMCUAACUAGA 13 }:;ggAAAcuAAcuAGAAu 24 ii’;g’d CuAGTUAGUTUAGAT 2;;;3]?-
1244-1266 1261 ﬁ;ggiCCMAAGCUCU 35 EEEECMMGCU cuni 16 ?:%AGAGCUUUUUUGGUGA ?ZI;{?P.
637-65% 1262 SigigCUUUUUGAUCUUC 37 iix(si ;uuu‘suGAu [o{FRFLoRRES) 38 ;ilr;;GAAGAU CARRRAGTUC 221-;;?1)
J117-1139 1263 ggggACMGMCAUCUA 19 ;ﬁgic?«AGAACAucuAuA 40 I;:;mAGAUGUUCUUGU ACG :22]_;;3[’-
126 | ACAUUGAUGUUUACCGAR AvpuGAUGUUUACCGRAGY ., | cACUUCGGUAMACATICART | AL-DP-
373-395 | fondionte 11 ) GrgT 4% | mer 6246
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AD-14374 92% 6% AAGUIIAuuukuAccoAucATsT 1162 UGAUSGSUAUAAAUAAGUSTMT. 1163
AO-14375 76% 4% uGUAAAUACGUAlarscuAGIsT 1164 CaASAAALIAGGUAMIIUACATST 1165
AD-14375 70% 5% ucuAGuuuucAuAukAAGUTST 1166 ACUGUAUAUGAAAACUAGAIST 2167
AD-14377 48% AuAAAGUAGUUCUUUUAUATST 1169 uUAUAAAAGAACUACUUUAULUT 1169 AD-14378
48% 3% cCAUpuGUAGAGOUACAAATST 11/0 UMUGUAGGUCUACAAAUSGIST 1171 AD-14379 44%
5% ultuunucAGUAGUCASAAUTST 1172 AUSCUCIACUACUGAAAAIIAIGT 1173 AD-14380 35% 16%
AAAUCUKATECUAGIIGUATSI-EIZEEd ACAACIAGE GIFUAG AL SUIG T LI A6 AT IBLAA%0 5%

CUUUASAGJD}‘"A"AB'"'I SEPReT 1470 A A ALIRSIAs A I~ ANASEE 1499 AN 14 1%
3”3’_‘6'”—“”_}‘2'9\ e E A b OO Y7 VN AR AR (e S e Y y TaS A A A aeT 5
AuctlGAcUEARG Sauc@msT 1178 AcCASAGEEANUAGUCAGALITMI 2179 AD-1438%8504(11%

CACAAUS AABAAGGAGUGIST 1180 CAGUICHUAAATEAURNGUGIST 1181 AD-T4384:48% 9%
ucuuuuucucGAUUcAAAUTST 1182 AUGUGAAUCSAGAAAAAGAIST 1183 AD-14385 36% 2%
muuuuucchAuuq@ﬁg\%T&'&#ﬁh , &%}q{gﬁ% GoAGAAAAAGIST 1185 AD-14386 41% 7%
Auu-sucuGcucAcGAuU S C UCGUGﬁAGoAGAAAAUTsT 1287 AD-14387 38% 3%
UOUCUGCUCACGAUGAGUUTST 1188 AACUCAULGEUGAGCAGAAATST 1189 AD-14388 50% 4%
AGASCUACAAAACCcUAuCCIST 1190 GGAUAGGEHHISGUAGOUCUTST 1191 AD-14389 98%

25 nM [% SDs 2nd scregen

duplex residual {among
name mRNA] guadruplicates)
AL-DP-6228 23% 3%
AL-DP-8227 69% 10%
AL-DP-6228 33% 2%
AL-DP-6229 2% 2%
AL-DP-6230 66% 11%
AL-DP-6231 17% 1%
AL-DP-8232 9% 3%
AL-DP-6233 24% 6%
AL-DP-6234 91% 2%
AL-DP-6235 112% 4%
AL-DP-6236 69% 4%
AL-DP-8237 42% 2%
AL-DP-6238 45% 2%
AL-DP-8238 2% 1%
AL-DP-6240 48% 2%
AL-DP-6241 41% 2%
AL-DP-6242 8% 2%
AL-DP-6243 7% 1%
AL-DP-6244 6% 2%
AL-DP-5245 12% 2%
AL-DP-56246 28% 3%
AL-DP-8247 1% 4%
AL-DP-5248 5% 2%
AL-DP-6249 28% 3%

65



6% GAGCCAAAGGUACACCACUTST 1292 AGSGSUGUACCUUSGGCUCTST 1193 AD-14390 43% 8%
GccAAAGGUACACCACUACTST 1194 GUAGUGGUGUACCUSUGGCTST 1195 AD-14391 48% 4%
GAACUGUACUCUUCUCAGCTST 1196 SGUGAGAAGAGUACAGMUCTST .197 AD-14392 44% 3%
AGGUAAANAUCACCAACKUTST 1198 AUGUUGGSGAUAMIG/ACCUTST 2199 AD-14393 37% 2%
AGcuhcAAAAccUAuccuuTsT 1200 AASSALIAGGUIRIUGUAGCUTST 2201 AD-14394 124% 7%
UGUGAAAGcAuuuAAuucclsT 1202 GGAADJAAAUGCUMUCACATST 1203 AD-14395 55% 4%
GoccACUllUAGAG il GAT ST A2 413G AUAGHEHARMIGLIGGGCTST 1205 AD-14396 49% 5%
UGUGCCAGACUCCAAGACCTST 1206 GGUCUUGGAGUGUGGCACATST 120/ AD-14397 /1% 6%
AAACNAAAOUGALEIECUATST 1208 UAGEAGALCAAUMMAGUISIIS 1289 AD 12398 81% /%
UGAUCUCGNAGAALtALEHET 1240 AGAUAALDGUAGEAGAUCATST-1214:AD-14398:38% 4%
GeGUGCAGUCSGUECHEEATSE 1212 UGEASNACCGACUGEACGRIST I ZISARD:144(101106% 8%
AAAGNUUAGAGASAMSUGATS| 1214 HerGRUGUCHBOHAAAGUINNIMTAELEAD:14401247 % 3%
CAGAAGGAAUKUIGIACAAATST 2216. LN T GLACAUAISCEUS UGB LI AN 4432 384% 1%
cGCccGAGASEREEATIGEAIST 1218 TCCOUGGIAGHE UGG GGTETS 219 AL-1440%7£05% 4%

CGGAGGAGAUASISICSUtMTS T 220 ARABSSIM{CUALYCUEC U@@@F@P@Q@Fﬂﬁﬂfl44‘©m®§% 2%

277 AGAGCCG GEUA C__ &7 CACAGCCCARAGCUIAGCGCTST 3= GCECLAGCUIUCCGCUCTGET T AD-1201
A@AtlAGMCéWU&M@&%T 69 ShccuuhurulSGuiiucuTsT 70 AGAUVAL CARAUAAGGUCUTST AD-12082
279 AUUCUCUTGGAGSECGUAC 7] AuucucuuGEASGGCGuAeTsT 72 GUACGCCCUCCIRGAGARIT ST AlD-12083
1840 GGCUGGUAUARUUCCACGY 73 GGouGGuiudiuuccAcGuTsT 74 ACGUGGAAUMALACCAGLCT ST AD-12084
281 GCGGARAGCUAGCGCCCAY 75 GCGGARAGCUAGCGCCcAUTST 76 ATGGECECUAGCUTUCCELT T AD-12085
282 UGCACUAUCUTUGCGURUG 77 uGecACuAGCULEGoGUANGTST 78 CARACGCAARSBLAGUGCAT ST AD-12086
83 GUAUARAUGCCACGUACCCU 78 GuauvkpuucchcGuicoouTaT 80 AGEGLUACGUGGARTVAUACTST AD-12087
84 AGARUCUARACUAACUAGA 81 AGARUCUAARCURACUAGATST BZ UCuAGUvAGUUURGAUUCUT ST AD-12088
285 AGGAGCUGRAUAGGGUURC 83 LAGGAGCLGARVAGGGUuACT Y B4 GUAACCCLAUUCAGCUCCUTST AD-12088
286 GAASURCAUAAGACCUURL 85 GRAGUACAURAGACCULAUTST B& AuAAGGUCUBAUGUACTUCTST AD-12060
387 GACAGUGGCUCGAURAGRUA 87 GACAGUGECCGRUAAGALATST 88 UAUCURAUCGGCCACUGUCT ST AD-12081
88 CCACUDAGUAGSUGUCC 8% ArAcChcuurAGUAGuGuEeTsT g GGACRCUACUAAGUGGUUUTST AD-12082
288 UCCZUAGRCUUCCCUAUTY 91 ucccuAGAsuuccouAnuuuTsT 92 AAPGAGHGRAGUCGAGGEAT T AD-12083
280 URGACUUCCCUBUGUCECY 93 uBGACLUCCCUAUIUCBCUTET 84 AGCGRARUAGGGARGUCUATST AD-12094
2581 GCGUCGCAGCCARRUUCGY B GoGueEohGoohAAUUCGUTST 96 ACGARUUUGSCUGCGACGLT T AD-12065
282 BGCUAGCGCCCAUUCARITA o7 AGcuAGeGeccAuucAAnATaT 98 VATUGAAUGGGCGIUAGCTTST AD-12086
293 GRAACUACGAUUGAUGGAG B9 GRAACUACGRUGGAUGGAGTsT 160 CULcAUCRAUCGUASTUUCT ST AD-12067
1G4 CCGAUAAGAUAGAAGAUCA 101 CoGALAAGAUAGARGRUCATST 1G2 UGRUCTUCWAUCTUANCEET T AD-12068
205 UAGCGCCCAUUCRRUAGTA 103 vAGeScochuucARuAGUATST 104 UACUAUTGEARUIGGGCGCUATST AD-12089
286 UUUGCGUAUGGCCARACTG 105 uLuGeGrAUGGEC CARRCUEGTET ) CAGUUUGGCCAUACGCARATST AD-12100
2e7 CRCGUACCCUUCAUCARAY 107 cAcGUACCCUUCAUCARAUTST 108 AUBUGAUGRAGGGUACGUGT ST AD-12101
288 UCUIGCEIRTGGLCARAC 100 BCUUUSCEuANGGS CARRCTST 110 GUUUGGCCALASGCRAAGAT ST AD-12102
200 CCGRAGUGUUGUUUGUCCA 111 CcoGRAGUGUUSULLGLCCATS T 11 UGGACARACARCACUUCGGTST AD-12103
300 AGAGCGGRAAGCUAGCGCE 113 ASAGCOGAARGCUAGCGCCTST 1i4 GGCGOMASCOUTCCGCUCT s T AD-12104
301 GCUAGCGCCCAUUCARUAG i1% GCUAGCGECCCAUUCARUAGT ST 116 CUATUGARUGGECECUAGCTST AD-12105
G2 RACUVAGUGUACGAACUGG 117 AAGuUAGUGUACGARCUGGETsT 118 CCAGUUCGUACACuARCUTT T AD-12106
63 GUACGARCUGGAGGAULGE 119 GuAcGARculGAGGALUEETeT 120 CCRAGCCUCCAGUUCGUACT ST AD-12107
04 ACGAACUGGAGGAUTIGGCT 121 ACGAACUGGAGGALUGGCUTST iz2 AGCCAAUCCUCCAGUUCGITST AD-12108
305 AGAUUGAUGUUUACCGRAG 123 AGAuuGALCuuuACCCAAGTET 124 CUUCGGUARACAUCARAICUT ST AD-1210%
106 UAUGHGUUALAAUUGCACT 128 uBuGGEGruAuAluuGsAcuta® 126 AGUGCARUUAVAGCCoAUAT ST AD-12110
307 AUCTUUSCGUAUGGCCARE 127 BucuuuGeGuAuGGCCARRT ST 128 UICGGECCAVACGCAARGAITST AD-121411
308  ACUCUAGUCGUUCCCACUC 129 AcucuhAGucbuuccchoue?s? 139 GAGUGGHFAACGACUAGAGUTST AD-12112
309 AACURCGRIUUGAUGGAGAR 131 AACUACGRULGRAVGCAGRRATST 132 SUCTCCAUCAATCELAGUUTST AD-12113
310 GAUARAGAGAGCUCGGGAAG 133 GARUBRAGAGAGCUCEGEARGTsT 134 CUUCCCGAGCUCUCTuAUCTsT AD-12114
311 UCGAGRAUCURRACUARACY 135 ueGhSARucuAbAcubAcu?sT 136 ACGUUAGUURAGATUCUCGAT T AD-12115
312 AACUAACUAGARUCCUCCA 137 AncubAcuAGaiuccuccAlsT 138 UGGAGGAGUCURGULAGTUTST AD-12116
3 GCAJCGURRGRAGGCAGUU 138 GGALCOUAAGARGECAGUuTsT 140G ARCUGCCCUUCUUACGAUCCT ST AD-12117
314 AUCGUARGRAGGCAGUUGA 141 AUCGUAAGRLGGCAGUUGATsT 142 CehACUSCCUUCUVACGAUT ST AD-12118
315 BGGCAGUUGACCRACRACAR 143 AGGCAGUEUGACCAACACARTET 144 CUGUGUUGGU CARCUGCCUT ST AD-1211%
316 UGGCCGAUAAGAUAGALGA 145 uECGCCCAGAAGANAGRAGAT ST 146 UCUUCUAUCTuAUCGECCAT ST AD-12120
357 UCUARAGGRURUAGUCARCA 147 GoUAAGSGAUAVAGUCRACATST 148 UCUSGACRANATCCURAGAT 8 T AD-12121
318 ACURAGCUURAUUGCUUTC 149 AcuBAGouuhhuuGouuuceTsT 150 GARRGCBADMAAGCUUAGTTST AD-12122
319 GUCCAGAUCRACCUUUARY 1351 GaccAGhuchhcouuuhAuTsT 152 ATAARGGUTGAUCIGEGL TS T AD-12123
320 UUARUUUGGCRAGAGCGGAA 153 TuARAUUUGECAGAGCGEAATST 104 UUCCECUCUCCCARAUVAATST AD-12124
321 UURHCGAGARUCURARCUR 135 VUAUCGAGARNCUABACUATST 156 LAGUDUAGRUUCUCGARAATET AD-12125
122 CUAGCGCCCATUCARUAGT 187 CuAGCECCCARUNSAAUAGRTST 158 ACUADUGARUGGGCGCUAGT ST AD-12126
323 ARUAGUAGARAUGUGAUCCT 159 AAVAGUAGARUGUGAuCCUTST 160 AGCAUCACAUUCOUALGATRITST AD-12127
324 JACGARRAGRAGUUAGUGU 16l VACGABARGRAGUVAGUGUTST laz AcACoAACUTCUUUUCGUATST AD-12128
325 AGARGUUAGUGUACGRACU 163 AGARGUULRAGLGLACGAACUTST 164 AGUUCGUACACAACTUCUT T AD-12128
326  ACUAAACRGAUUGRIGUUL 165 ACuBAACAGRUUGAUGUULTST 166 BARCRUCAAUCUGUTMAGUT ST AD-12130
327 CUUUGCEUATGGCCARRCT 167 cuunuGoGuAuGEecARAcuTeT 168 AGURRIGECCACACGCARAGT ST AD-12131
328 RAAUGAAGAGUAUACCUGEG 169 ARGGARGAGUALACCUGEETsT 170 CCCACGGLAVACUCTICAULTST AD-12132
328 AURAUUCCACGUACCCUTC 171 AuhAvaccheGuicecuucTsT 172 GARGEGUACSUGCGAAULALITST AD-12133
230 ACGUACCCUUCAUCAARUT 173 LeGuAcocuuchucAhbuaTst 174 AAUTTHIGAUGARGGGUACEUTST AD-12134
331 CGUACCCUUCAUCAARTIY 175 cCuAccouuchucAlihuuuTsT 176 AARTFIUGAUGRAGGGUACETsT AD-12135
3132 GUAC CCUUCAUCRARTUTY 177 GuAcccuuchucAiduauuTae? 178 AARAUGUGAUGAAGEGUACTET AD-12138
333 ARCUTACUGAGRAUGGUAC 170 AbhcuuAcuGRurAnGEUACTST 180 GuACCAUUATCAGUARGUU ST AD-12137
334 VUCAGUCARRGUGUCUCUG 181 wucAGechARZuGuCcucuETaT 182 CAGARGACACUUUGACUGAATST AD-12138
135 CUCUURAUCCAUCAUCUGA 183 wreuuAbuccAUCAUCUGATET 184 UcAGAUGAUGGAUUAAGARTST AD-12139
336 ACAGUACACARCRAGGAUG 185 AoAGUACACRACAAGCAUSTST 186 CAUCCUUGUIGUGUACUGUT ST AD-12140
337 AAGRAACUACGAUUGAUGS 187 AAGALACUACSAUUGALGGTST 188 CehUcARUCGUAGUUUCTUTST AD-12141
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1222 CGUIJULIAAACGMUCUAUCUTUT 1223 AD-14405 15% 1% GGAACAGMAACUUCASAACTST
1224 SIJUGNGAAGUUCCUGUSGCTXT 1225 AD-14406 44% 5% GUGAScaAAAGGUACACCATST
1226 UGGUGUACCUUUGGGIICACTST 122/ AD-14407 41% 4% AuccucccuAGAcuucccuTsT 1.228
AGGGAAGUCUASGSAGGAUTST 1229 AD-14408 104% 3% cAcAcuccAAGAccuGuSclsT 1230
GCACAGGITCUSGGASUGUSTMI 1231 AD-14409 67% 4% AcAGAAGGAAUAUGUACAATST 1232
IMIGUACAUALTUCCUUCUGUIST 1223 AD-14410 22% 2% Sense sequence (5 3-3)
UUAGAGABAUCUGACUNLGTST AACIUGAUCUCGUAGAAUUATSE SEQID NQ. 1234 1236 Antisense
sequence(3- 3') CAaMG@@AGALJﬁ-}UE—?ETGEFAAT%T"U?&ANUQﬁA@GAGAUCAAUUTsT SEQ ID NO. 1235
1237 duo FnamecAnaaqiADIFA412 single dosescieen § 25 M Tbires) MH@ZFWL%N%@?Z@% 31% SOS
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AUGAAC@UUW@@@U G?G UTWuc}mucA”ccu TsT 260 AGGGUGRAUGAGUUAGGCCTST AD-12177
UGGUATUUUTGATCUGECA 1 uGGuATUUULGANCLEGCATST 262 UGCCAGAUCARRARUACCAT ST AD-12178

375 AGUUUAGUGUGUAARGUUU 263 AGuLUAGUGUGELARAGUULTST 264 ABACUTLACACACUAARCUTST AD-12179
376 GCCAARUUCGUCUGCGARG 265 GoochhhuucGueuGEeGAAGTST 266 CUUCGCAGACEAALTUUGE T AD-12180
377 AAUUCCUCUGCOARGRARGA 267 ARuueCcuEFCGAAGRAGATST 268 UCTRICUUCGCAGACGAATUTST AD-12181
378 UGARAGCUCACCURAUGAA 269 uGARAGGUCACCUARLGAATST 270 UUcATuAGEUGACCHTIUcAT ST AD-12182
379 CAGACCAUUUAAUUUGGCA 271 CAGACCAGULAALGUUGGECATST 272 UGCCARATUARAUGEUCTGT ST AD-12183
380 AGACCAUUUAAUUUGGCAG 273 AGACCAUUUARLLUGE CAGT 8T 274 CUGCCAAATMARAUGEUCUTST AD-12184
381 AGUUAUUAUGGGCUAUAAY 275 AGuuEACUANGEECuAUARUTST 276 ATuAGAGCCCAuBMGARCU T ST AD-12185
387 GCUGGUAURRICCACGHA 277 GeuGGuAvARuuCCACGUATST 278 VACGEIGCAMTGAGAC CRGL T 2T AD-12186
383 AUUUAAUUUGGCAGAGCGG 279 AUWUUIAAILLGGCAGAGCGGTAT 280 CCOGCUCUGCoRRAUGABRADT ST AD-12187
384 UTUARUUUGGCAGAGCGGA 281 GLENARUULEGECEGAGCGGATST 282 UCCBOUCUGCCAAATLARAT ST AD-12188
185 UUUGGCAGAGCGGRBAGCTY 283 BUnSGCAGAGCGEAAAGCUT ST 264 AGUUUTCCECUCUGT cARATST AD-1218%
386  UUUUACAAUGCRAGGUGAR 285 VUURACAALGGAAGEUGARTST 266 ULcACCEUCCAUTGUARBATST AD-12190
387 AAUGGRAZGUGRARGGUCA 287 ARuGGAAGELGARAGEuCATST 288 UGACCUUUCRACCUNC CAGUTST AD-12181
388 UGAGAUGCAGACCAITUTAA 28BS VGAGRLGCAGACCAVNCWAATST 2890 UuAAAUGGUCGECAUCUCAT ST AD-12192
389  UCGCAGCCAAAUUCGUCUG 291 UCGCAGCOAARLUCGUCUGTET 282 CAGACGAAUUUGGCUGCGAT AT AD-12193
390 GGCUAUBAUUGCACUAUCU 293 GeuALARUUGCACUANCUTSET 224 AGAUAGUGCAAUUAUAGCCTST AD-12154
301  AUUGACRGUGGCCGAURAG 285 AUUGACAGUGGCCGALAAGTST 2986 CUUAUCGGCCACUGUCRAUTST AD-12195
392 CURGACUUCCCURUUUCGE 297 CUAGACULCCCUALULEGETST 298 GUGARALAGGGAAGUCUAGTST AD-12108
393  ACUAUCUUUGCGUAUGGCC 299 RouAucuLuGoGuAnGGEeeTsT 300 GGCCARACCCARAGALAGUTST AD-12157
304 AUACUCURGUCGUUCCCAC 301 AuviAoncubGucluucccAsTsT 302 GCUGGEARCGACUAGAGUALTST AD-12198
395 AARGARACUACGAUUGAUG 303 ABRGRAACUACGAUUGAUGT ST 304 CAUCRAUCGUAGUUUCULITST AD-12199
396 GUCUUGAUTIUIIGGLGGE 305 GoousihuuuuuuGsoGGETs T 3086 CCCEUCALRRRRTCARGGITST AD-12208
3197 COCCCAUUCARUAGURGAA 307 cGocchu CRALAGUAGRAT 8T 308 JUCRACGATTCAAUGGGLET ST AD-12201
308 CCUVANTUGGURAUCUGCY 309 cowuhunutsudducuGouTsT 310 AGCAGAUURCCARAAAGET ST AD-12202
199 AGRGACAATUCCGGAUGUSG 311 AGRGACARuCCEEALGUETET 312 CACAUCCEGRAUGGUCUCUTST AD-12203
100  UGACUUUGAUAGCUARARAUU 313 UGACUUNGAEAGCUARRALUTSET 314 EAUUNAGCUAUCRRAGUCATST AD-12204
0% UGGCAGAGCGGAARGCUAG 315 UEGCAGAGCECARAGCUAGT ST 316 CuAGCUUICCECICUGCcATsT AD-12205
102 GAGCGGARAGCUBRGCGCCC 317 GAGCOGARRGCLAGCGCoaTsT 318 GEGCECLAGCUUNCCGCUCT ST AD-12206
103 BAAGARGUUAGUGUACGAR 219 ARAGHAGUUAGUGUACGAATST 320 UTCCUACACURACULCIUUT ST AD-12207
104 AUUGCACUAUCUUUGCGUR 321 AuvuGrAcuiucunuBeGuATsT 322 VACGCAARGAUAGUGCARUTST AD-12208
105  GGUAUAAUUCCACGUACCC 323 GGuAnARLuuCCACGURAceCTST 324 SCGUACSUGEARIUAVACSTST AD-12209
106 JACUGCURGUCGUUCCCALT 325 uAcucudbucGuuccchouTsT 326 AGUGGGAACGATUAGBAGUATST AD-12210
1067 URUGABRAGAARCUACGAUU 327 UAUGARAGABACUACGAULTET 329 AAUCGUAGUULCUTScAulTs T AD-12211%
108 AUGCUAGABGUACAUAAGA 329 AUGCUABARGUACAGAAGATST 330 UCUuAUSUACTTCUAGCAUT S T AD-12212
108  AARGUACAURAGACCUUAUU 331 ARGUACRLAAGACCUUAUVT ST 332 AAGAAGSECTUAUGUACTIT T AD-12213
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45 GCUCUACCUCCACCAUGCCAAGU 1541 2 UGAACUUUCUGCUGUCUUGGGUG 1585 46
CUCUACCUCCACCAUGCCAAGUG 1542 3 GAACUUUCUGCUGUCUUGGGUGC 1586 47
UCUACCUCCACCAUGCCAAGUGG 1543 4 AACUUUCUGCUGUCUUGGGUGCA 1587 48
CUACCUCCACCAUGCCAAGUGGU 1544 5 ACUUUCUGOUGUCUUGGGUGCAU 1588 49
UACCUCCACCAUGCCAAGUGGUC 1545 6 CUUUCUGCUGUCUUGGGUGCAUU 1589 50
ACCUCCACCAUGCCAAGUGGUCC 1546 7 UUUCUGCUGUCUUGGGUGCAUUG 1590 51
CCUCCAGEAUGCCAAGUGGUECC 1547 a UUCUGCUGHICUUGGGUGCAUYGG, 1591 52
CUCCACQAUG&@AAG%Guq@c&“f&%@tﬂt@s@eu@uweeUGCAUUGGAn&@gz 53
A G G A 90 B GUCUU B B B eRIIEOAT 189 o4
CCACCAUGCEAABIIGGHIECCAG G lbbodGCHE UCUUGEGUGEAU 94 55
CACCAUGE CRAGUEEIGECAGG ISR GLEUGED CUlGGEHEEAUGEAGCL15Y5 56

ACCAUG @@Aﬁ@@@?@@@f@@@ﬁ%@CUGH.@B‘QCEI.}‘%A@E?GE}CU UGGCCGHGCAMUGEAGCCRRIBY6 57

GARGGCAGIUIGACCAACAT CoAGUUGACCARCA GGUCARCUGCCIUCT & T

CCAUGCEAAGUGEUEEEAGGE UG b53 H-UGUGUUG G GUGCAUIGGAGEC UM 1587 58

CAUGCCAAGEﬂ@&iﬁ%@@%@\@e@G@ii@ﬁ@@éﬁmme@uémmﬁﬁﬁﬁuuﬁg £548 59
AUGCCAAGUGGHCTEAG @CAU&%%W@@W@G@MG@M@G@%@@@HDG@ 1289 60

GCUAGCGECCCAIIC GCeuAGCECoCAUNCARTY =) AULGARUGGECELUAGCTUUTET S
uGCCAAd;EuG&M&é&éﬁ%u&m@m&ﬁc@umeeUGCAW@W@GC& 061
GCCAAGUGCUERLAGELNGCACCIISS I8 UGEEUGL AULBEAGCLUBGCCLEIBIL 62

CCAAGUGSUCECAGBCUGCACCC 1538 1P BEEBUGCAUU U@@%@@C@@@C@ Up-1z2zzs

UGUCUUGCURUGACUUGUGY uucuuGouduGAcuuGuGulT sy ACACAAGUCAVGAGCARGAATST AD-12230
42'.' GUAAGARGGCAGUUGACCA 367 GUAAGARGGCRGUUGACCATST 368 UGGUCABCUGCCUUCTUUACTST AD-12231
128 CRUUGACAGUGCCCGAURR 360 CRULGACAGUGECCGRUAATST 370 TuADCGECCACTGUCARTGT 8T AD-12232

129  AGARACCACUUAGUAGUGU 371 AGRAACCACUBAGBUAGUGUTST 372 ECRCUACURRAGUGEUUCCUTST AD-12233
130 GGAUUGUUCAUCAAUUGGC 373  GOALUGUUCAUCAAUUGGETST 374 GCCARUUGAUGARCARICCTST  AD-12234
131 UAAGAGGCCUARACUCATUC 375 VAAGAGGCoukBouchuucTaT 376 GAAUGAGUUAGGCCUCUATST AD-12235
132 AGTHIAGIGUACGARACUGGA 377 AGUUAGUGGACGAACUGGATST 378 UCCAGTUCGUACACURALCUT T AD-12236
133 AGUACAUAAGACCUURUUU 379 AGUACRURAGACCUVALLLTET 380 RARURAGGUCULAUSUACUTST AD-12237

154 UGAGCCTUGUGUAUAGATY 381 UGAGCccuuGuGUALAGAULTST 382 ARUCUAGACACARGGCUCATET AD-12238
335 CCUUURAGAGGCCUAACUC 383 couLuAAGAGGCCcuAACuCTeT 384 CAGUUAGECCUCUUARAGE TS T AD-12239
156 BCCACUCAGUAGUGUCTAG 385 AccAcuvABUAGUGUCCAGT:T 386 CUGGRGACUACUAAGUGGUTST AD-12240
137 GARACUUCCRAUUARUGUCU 387 GAbscuuscARruAuGueuTsT 388 AGACAUAATUGGRAAGUUICT AD-12241

138  UGCAUBRCUCUAGUCGUUCC 389 nGeAvAcuCuAGUCGULICCTST 3%0 GERRCG ﬁCLAGAGuALGcA“s T AD-12242
i3% AGRAGGCAGUUGACCARCA 391 AGAAGCCARGuuGACCARCATST 362 UEUUSEUcAACUGCCUTCUT AT AD-12243
140 GUACAUBAGRCCUUAULUE 383 GUACAURAGACCULALUUGT ST 394 CABAGARGGUCUUAUGLACTST AD-12244
141 UAUAAUUGCACTAUCTUUE 385 uhAusbvuGohouhucuuuGTsT 396 CARAGALAGUGoRATuEUATST AD-12245
142 UCUCUGUUACRAURCAURD 387 ucucubuuhchAunAciuruTs? 3098 RuRUCUAUUGUARCAGRGATST AD-12246
143 URUGCUCAULAGAGCAMAGA 389 uhAuGoucAuAGAGCARAGATST 400 UCUUUGCUCUAUGAGCAUAT ST AL-12247
144 UGUUGUUUGUCCAAUUCGG 401 wGuuGuuuGuecohAuucuGTaT 402 CAGARUUGGACARACAACATST AD.12248
145  ACURRCUAGARUCCUCCAG 403 AcuBBCcuAGABLCCUCCAGTST 4G4 CUGGAGSAUUCUAGUUAGUT ST AD-12248
146  UGUGGUGUCUAUACUGEAR 405  ufuGBUGUCUALACUGRRATST 406 UUUCAGURUAGECACCACATST AD-12250
147 DRUUAUGGGAGARCCACCCA 407 VAGUAGGGERGACCACCCATST 408 UGEEUGGUCUCCoAuARUATET AD-12251
148 ALGGAUGBAGUCUAUCRAR 409 AAGGAUGAAGUCUAUCARATST 210 UUUGARAGACTUUCAUCCUTTST AD-12252
49 UUGATAAGAGACCUCGGGA 411 GUGAGARGABAGCUCGGGATST 412 UCCCGAGCUCUCHuAUCAATET AD-12253
150  AUGUUCCUVAUCGRGAAUC 413 AuGuuoouuhucGABAAUCTST 414  GADUCUCGRURAGGRAGRUTST  AD-12254

151 GGARUVAUGCUCBUAGAGCH 415 GGARuABGoUCAVAGAGCATST 416 UGCUCUAUGAGCAUATUUCCTET AD-12255
152 CCAUUCCAMMCUGGAUCSEY 417 cohuuccAbhouGERuCGUTST 418 ACGAUCCAGUUUGGAAUGGTST AD-122686
153 GGCAGUUGGACCAACACARYT 419 GGCAGUUGACCARCACARLTSY 420 AUUGUGUUGGUCARCUGCCTST AD-12267

154 CARUGCUAGARGURCAUARG 421 CAUGCUAGABGUACAVARCGT ST 422 CULAUGuACUTCLAGCAUGTST AD12258
355 CUAGRAGUACAUAAGACCD 423 CUAGBAGUACAUAAGACCuTST 424 AGGUCUQAUGUACUTCUAGT ST AD-12208
156  UUGGAUCUCUCACAUCUAI 425 vuGGhucucuchcAucuAuTsT 528 AuAGAUSUGAGASAUC AT T AD-12280

157 AACUGUGGUGUCUAUACUG 427  ARCuGuGGuGuCuBLACuUGTST azg cAGuAuz\.SAcACCAcAGUGTsT AD-12264

158 UCAUUGACAGUGGCCGAUA 420 ucAuuGAcRGUGGCCGAUATST 430 BUCGGCCACUGUCARUGATST  AD-12262
159 AUAAAGCAGRCCCAUUCCC 431 AUAMAGCAGACCCAuuCoTsT 432 ak,L:AAUpuCEECUG\,LUbA"N T AD-12263
160 ACAGARACCACUUAGUAGU 433  ACAGRARCCACUUGAGUAGUTST 434  ACuACUBAGUGGUUUCIGUTsT  AD-12264
161  GARACCACUUAGUAGUGUC 435  GABACCACUnAGUAGUGUGTST 136  CGACACUACUAAGUGOUIUCTsT  AD-12265

$62 AARUCURAGGRURTAGTCA 437 ARANCUAAGGRAUAVAGUCATET 438 UGACCALAUCCUUAGADTUT ST AD-12266
163 OUAUUGAUACCCARUCARCR 439 VUAUGUAUGACCCAUCARCATST 440 UEUUGAUGGGUALARALARTST AD-12267

164  ACAGAGGCAUUBACACACU 441  ACAGAGGCAuuRRCACACuTET 442 AGUGUGURAAUGCCUCUGUTST  AD-12268
165 ACACACUGGAGAGGUCUBA 443  ACACACUGGAGAGGUCUAATST 444  UuAGRCCUCUCCAGUGUGUTIsT  AD-12288
166 ACACUGGAGAGGUCUARAG 445  AcACuGGAGRGGUCUABAGTST 446  CUUUAGACCUCUCCAGUGUTsT  AD-1227C

167 CORGCCCAGAUCRACCUUU 447 cGAGcooAGAuchAcouuuTsT 448 ARAGGUUGAUCUGGECULCE T T AD-122714
168 UCCCUATUUCGCUTRCUCS 449 ucccuhutucouaucucc?sT 450 GGRGARRGUCAARLAGGEAT 5T AD-12272
169 CCUAAARUCACUGUCARCH 481 uCcubbAAvchcuGucAACATST 452 UGUUGACAGUGAUTGuAGATST AD-12273

170 AGCCARMAUUCGUCUGCGAR 453 AGccARBuucGuCuGeGAATST 554 UTUCGCASACCRBAUUUGGCUTaT  AD-12274
171 CCCAULCRAGAGUAGRAUG 455  ¢CoAuuCARUAGUAGARUGTST 456  CAUUCUACULRUUGRRUGGETsT  AD-12275
172  GRUGBAUGCAUACUCUAGU 457  GAuGAAuGCAuURCucubGuTaT 458  ACUAGAGUAUGCAUUCANCTST  AD-12276
173 CUCAUGUUCCUBAUCGAGE 458  cuchuGuucCuuAucGAGATST 460  UCUCGRUMAGGAAC AD-12277
174  GAGAAUCUBARCUAACUAG 461  GAGARUCUABACUBACURGEST 462 CUAGULAGUUUAGAS AD-12278

175  UAGRAGUACAUARGACCUU 463 UAGRAGUACAUAAGACCULTST 464 RAGGUCUGAUGURACUUCUATST AD-1227%
176 CAGCCUGAGCUGUUARUGR 465 cRGeouGAGCUSULARUGAT ST 466 UohUuAACAGUUCAGGCUGTS T AD-12280
177  AAGARGAGACARUUCCGGA 467 ARGAAGAGACARUNCCGGATST 463 UCCEGRAUUGHCTCUUCUT TS T AD-12281
178 UGCUGGUGUGGRUUGUUCE 469 udouGGutuGGAnutuaucATs T 470 UGRACAAUCCACACCAGCAT ST AD-12282
179 ARAUUCGUCUGCGAAGAERG 471 ARAVUCGUCUGCGAAGRAGT ST 472 CUUCUUCECAGACGARTTUTST AD-12283
180  UUUCUGGAAGUUGAGRUGT 473 VUUCUGGARGUUGAGAUGUTET 474 ACRUCUCARCUUCCAGRART ST AD-12284
181  TACUAAACAGAUUGRUGUU 475 wACURRACAGARUGAUGUUTST 476 BACAUCRAUCUSUUUAGUATST AD-12285
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1602 63 CAAGUGGUCCCAGGCUGCACCCA 1559 20 GGGUGCAUUGGAGCCUUGCCUUG 1603
64 AAGUGGUCCCAGGCUGCACCCAU 1560 21 GGUGCAUUGGAGCCUUGCCUUGC 1604 65
AGUGGUCCCAGGCUGCACCCAUG 1561 22 GUGCAUUGGAGCCUUGCCUUGCU 1605 66
GUGGUCCCAGGCUGCACCCAUGG 1562 23 UGCAUUGGAGCCUUGCCUUGCUG 1606 67
UGGUCCCAGGCUGCACCCAUGGC 1563 24 GCAUUGGAGCCUUGCCUUGCUGC 1607 68
GGUCCCAGGCUGCACCCAUGGCA 1564 25 CAUUGGAGCCUUGCCUUGCUGCU 1608 69
GUCCCAGGCHGCACCCAIGGEAG 1565 26 AUUGGAGECUNGCCULGCUGCUC, 1609 70

Seduence o

UCCCAGECUGCAGEEAUGGGRGATE66™7 UUGEAGCEUUGCCUUGCUGCUCH 610 71

CCCAGG%Ueﬁﬁﬁ%%%%cﬂgﬁﬁﬁgﬁ%ﬁ@ﬁww CECEIGEURCUCUATEL 72
CCAGGCUGCAGGEAUGHEAGAAGL568:29GGAGECULGCELUGEUGCHCUAGTBAY 73

CAGGCUBCACEEATIREEAGARGS: aﬁ@@%@z@iéudécdﬁft@ﬁ&éﬁiﬁ%mé%ﬂ@% 74
AGGCUCCACECAYEGEAGAMECATTTORI AGECUUGECUNBEUGOUCHACCURE) 75

GGCUGCACCAl ezt Ad AGulb#1.826ECUUGEEUUGCUGEUYCUACCUEG 1845 76

GCUGCAQtM@%m%G@ﬁﬁﬁ@ EEitic cClivcElEEBEIREEDCaistb 77

CUGCAC@CA&%%%%%@“Q“&@Z%@%@%C%%ﬁ@?ﬁ?@%%glﬁﬁ 78
UGCACCEAUGGCAGAAGGAGGAGH574:35 UUGCUGGHOWACCUCCAGDE28 79

GCACCCAUGGEASRAGEAG GAGGAEE@AMC%@@U@&U GELEHREEHUGTEACGIEED 80

CACCCALPG G@%@%A@@A@G QS%G m j&uAAGf‘ cTsT ECE GECUUALSY cARDAUCUUCUT T AD-12301

ARAUUGGUGCUGUIGAGGA VGLGC’L}G SUGAGGATET 510 UCCUCABCAGCACCRAUUT Y ST AD-12302
i 99 USAAUVAGGGUUACAGAGY] UGAAUAGEGUUACAGAGULTST B1% AACUCTGURAACCCUAUUCATST AD-12363
506  AAGAACUUGAAACCACUCA 51 3 AAGRRCUUGEARCCACUCATST 514 UGAGUGEUCUCARGUUCUUEST AD-12304
501  AAUAAAGCAGARCCCARUUCC 515 ARUARAGCREACCCARLCCTST 516 GGARUGGGUCUGCUUUAUUTST AD-12305
302 AUACCCAUCRACACUGGUR 517 AubcccAusBAcCACuGGUATST 518 SACCAGUSUUGAUGGGUALTST AD-12306
503 UGGAUUGUUCAUCAAUUGGE 519 BEGANLGULCAUCARLUGETST 520 CchAUUGAUGAARCRAUCCATST AD-12307

304 UGGAGAGGUCUARAGUGGA 521 BGGAGAGGuCNAARCUGGATST 522 UCCACUCWAGACCUCUCCAT ST AD-12308
305 GUCAUCCCUAUAGUUCACU 523 GuchAucccuRuAGuuciouTlsT 524 AGUGBACUALAGECAUGACTST AD-12309
306 AURAUGGCUAUAAUUUCUC  5ZL AudhuBGonbuhiusucucTaT 378 GAGARAUGRUAGCCATLAUTST AD-12310

507 AJCCCUUGECUGGUAUBAU 827 AucccuuGGouGtuivhbulsT 528 ATUAUACCAGUCAAGGGAUTST AD-12311
308 GEGCUAUARUUGCACUAUC 529 GEGouAuAAuGCAcuALCTET 530 GALAGUGCAATUAUAGCCCTST AD-12312
308 GAUUCUCUUGGAGGECGUA 531 GRUUCLUCUUGEAGGGUGUATST 532 GACGCCCUCCARGAGARTCT T AD-12313

510 GCRUCUCUCARUCUUGAGG 533 GoAucuCUCARUCUIUGRGGETST 534 CCUCRAGAUUGRAGAGAUGCTST AD-12314
5il CAGCAGRARUCUMAGGRAUA 535 CAGCAGRARLCUAAGGAIATST 536 VAUCCULAGAUUUCUGCUGT ST AD-12315
512 GUCARGAGCCAUCUGUAGE 537 GucAAGAGCCAuCuGLAGATST 538 UCLACAGAUGGCUCUUGALCT ST AD-12316
513 AMACAGAGECRUURACRCE 538 AR CAGASGCAUURACACATST 540 UGUGUuAAUGCCUCUGUUET ST AD-12317

514 AGCOCAGAUCRRCCUUUAR 541 AGoccABRucAACCUUGARATST 542 UuABAGGUUGAUCUGGGCUT ST AD-12318
515 UAUDUUUGAUCUGGCARCC 543 vAvuuuuGAucuSGeAAccTsT 544 GEUUGCCAGAUCARAARUATST AD-12319
516 UGUUUGGAGCAUCUACUAAR 543 uGUINGGAGCAUCUATUAATST 546 TUAGUAGAUGCUCCARRCRT ST AD-12320
517 GREAUTUACAGUACACAACH 547 GHRAANLACAGUACACRACATST 548 UGUUIGUGRACUGUARTTUCTST AD-12321

514 ACUUGACCAGUGUARAUCT 548 AcuuGhochGuGuAihucuTsT 550 AGAUTUUACACUGCUCARCGUT ST AD-12322
318 ACCAGUGUARAUCUGAICU 551 ACCAGUGUARRLCUGACCUTST 552 AGGUCAGAUTULACRCUGGEUTST AD-12323
320 AGAACARUCATUAGCAGCA 553 AGAACAAICAUIAGCAGCATST 554 UGCUGCUARUGSAUUGUUCUT ST AD-12324
321 CARAUGUGGARACCURACUG 555 CARNGUGGARACCUARCUGT T 556 CRBUuAGEUTUCCACAUTUGT 8T AD-12325
522 ACCAAGRAAGGUACARBAUT 557 ACCRAGAAGGuACARARLUTST 558 2AOIUUSuACCUUCUTGEU T T AD-12328
323 GOUACARARUUGSUUGRAG 559 GGuACARARLUGEUUEAAGT ST 560 CUUCAACCARTUCUGLACCT ST AD-12327

324 GGUGUGGRUUGUUCAUCAA 561 GEuGussAuuGuucAuchATsT 562 JUGAUGAARCAAUCCACACCT T AD-12328
525 AGAGUUCACRAARAGCCC, 563 AGAGUUCARCRARRAGCCCATST 564 GGGECUUUNUSUGAACTCTUTsT AD-12329
526 UGAUAGCURAAUURRACCR 585 GGAGAGCUARALGAARCCATET 546 UGGUUUAATUGAGCuAU CAT ST AD-12330
527 AAUAAGSCCUGARGUGRAUC 267 ARUAARGoCcuGRAGUGAAVCTST 568 GAUTCACUTCAGGTURAGUT ST AD-12331
528 CAGUUGARCCBACACRATGE 569 cAGLuGACcABCACARUGCTST 570 GeAUTUGUEUUGGUCARCUGT ST AD-12332

228 UGGUGUGGAUUSUUCAUCA 371 wEGuGuGGALIGULCAUCATST 59z UGAUGRACRAUCCACACCATST AD-12333
330 AUUCACCCUGACAGRGUUC 573 AuuchcacuBAcAGAGuucTaT 574 GARACUCTUGUCAGGGUGAATTAT AD-12334
331 URRGACCUUAUUUGGUAAU 575 uAhGhcourRuunGGuAlaTsT 576 AUuACCAMAGARGGUCTwAT ST AD-12335
5 AAGCRAUGUGGARACCUAR 377 ALGCABUGUGCARACCUARTST 378 UuAGGUUTCCACAUUGCUUTST AD-12336
333 UCUGAARCUGGAUAUCCCA 379 CUGABACLGEARANCCCAT ST B0 UGGGAGAUCCAGUIUCAGAT s T AD-12337

w
Lo
(3%
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GCCUUGCUGCUCUACCUCCACCA 1620 81 ACCCAUGGCAGAAGGAGGAGGGC 1577 38
CCUUGCUGCUCUACCUCCACCAU 1621 82 CCCAUGGCAGAAGGAGGAGGGCA 1578 39
CUUGCUGCUCUACCUCCACCAUG 1622 83 CCAUGGCAGAAGGAGGAGGGCAG 1579 40
UUGCUGCUCUACCUCCACCAUGC 1623 84 CAUGGCAGAAGGAGGAGGGCAGA 1580 41
UGCUGCUCUACCUCCACCAUGCC 1624 85 AUGGCAGAAGGAGGAGGGCAGAA 1581 42
GCUGCUCUACCUCCACCAUGCCA 1625 86 UGGCAGAAGGAGGAGGGCAGAAU 1582 43

CUGCUCUACCUEEAGCALGECAN 1626 BRESEABAMGCAGGAGGGCAGAAUC 1583 44
UGCUCUACCUC SGAGGAGGGCAG Al ICA._SEID Q NO:

54
L, singl 2nd sin . i
position . In VEGF-|1210RE TﬁRlGET SEQUENGE'IN VEGF121 mRNAS'td3: SEID.Q.NQ: position i
& Cpes St acreen cDE nd 5CYeen s1ngl e SDs sc¥ean
n VEGF- 123-QRF TARGET [SEQUENCE IN VERFI21 mRNAK'T0 3/1628 89  tawons
n iyl me o
CAGAAGGAGGAGGEEAGAAUC U 1674 135:1@ugURTCAGEEC Aﬁg&iAc‘fU&@t 1629 90
AGAAGGAGGERGGGCAGAAUCAURT675 136 aUCUAUCACGCAGCUATUGCTA 163D 91
GAAGGA%V\ PA@A’\' ,'CAUC}}\ 1676 137;"\;§CU UCAC‘;{;CCACCUACUCCCAU 1634 92
AAGGAGGARGGGCAGAAUCAUCAE 1677 38i@UA CAGCGCAGQUACUGCCAUC 1632 93
AGGAGGASHEBEEAGAAUCAYCAES 1676139 HAUCACCEEAGEHACUGEEAUEE-1633 94
GGAGGAGGGHFAGAATICAL IFAF@MGZQ_MOW(‘(‘(‘P?M‘(‘I JACUGCCAUCCA 1634 95
SApgReTe I ogee 1 0% - i5s 7%
GAGGAGGGGRLAAULATUCACGAAT680 41 75
AD-12081 34% 8% 35% 24%
AD-12082 Z0% 2% 92% 5%
AD-12083 5% 5% 63% 10%
AD-12084 1A% 6% 17% 4%
AD-12085 13% 4% 12% 4%
AD-12086 26% 5% 17% 3%
AD-12087 a5% 4% £0% 4%
AD-12088 70% 8% 20% 2%
AD-12089 69% 5% 64% T%
AD-12080 A6% 15% 34% 5%
AD-12091 16% 6% 17% 3%
AD-12082 82% 26% 63% 5%
AD-12083 §4% 4% 70% 1%
AD-12064 46% 3% 4% 1%
AD-12095 14% 2% 13% 1%
AD-120486 26% 11% 17% 1%
AD-12007 23% 2% Z1% 1%
AD-12058 41% 14% 17% 3%
AD-12089 ET% 2% A8% £%
AD-12100 101% 11% LB% 8%
AD-12101 46% 7% 3Z% 2%
AD-12102 86% 17% 58% 18%
AD-12103 19% 5% 20% 2%
AD-12104 40% 8% 24% 2%
AD-12105 39% 2% 36% 10%
AD-12108 87% 6% 79% 19%
AD-12107 29% 2% 32% 16%
AD-12108 38% 4% 30% q%
AD-12109 49% 3% 44% 0%
AD-12110 85% 5% 80% 14%
AD-12111 64% 6% 71% 18%
AD-12112 485 4% 41% 5%
AD-12113 13% 0% 14% 3%
AD-12114 32% 6% 16% 1%
AD-12115 % &% 1% 5%
AlR-12116 T4% 5% [ 7%
AD-12917 21% 4% 20% 2%
AD-12118 545 4% 42% 5%
AD-12119 37% 4% 24% 3%
AD-12120 22% 2% 15% 4%
AD-12121 37% 1% 22% 2%
Al-12122 36% 16% 16% 5%
AD-12123 2% 1% 16%
AD-12124 2% 2% 1o%
AD-12125 15% 1% 14%
AD-12126 21% 22% 27%
AD-12127 54% 4% A2% 9%
Al-12128 29% 1% 20% 2%
AD-12128 22% 3% 19% 3%
AD-12130 53% 6% 42% 7% |
AD-12131 28% E% 22% 3%
AD-12132 HE% 7% S0% 18%
AD-12133 34% 2% 26% 0%
AD-12134 18% 3% 14% 2%
AD-12135 50% 6% 37% 4%
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UCAGCGCAGCUACUGCCAUCCAA 1635 96 AGGAGGGCAGAAUCAUCACGAAG 1681 142
CAGCGCAGCUACUGCCAUCCAAU 1636 97 GGAGGGCAGAAUCAUCACGAAGU 1682 143
AGCGCAGCUACUGCCAUCCAAUC 1637 98 GAGGGCAGAAUCAUCACGAAGUG 1683 149
GCGCAGCUACUGCCAUCCAAUCG 1638 99 AGGGCAGAAUCAUCACGAAGUGG 1684 145
CGCAGCUACUGCCAUCCAAUCGA 1639 100 GGGCAGAAUCAUCACGAAGUGGU 1685 146
GCAGCUACUGCCAUCCAAUCGAG 1640 101 GGCAGAAUCAUCACGAAGUGGUG 1686 147

CAGCUACUGCCARLCAARHCGAGA 1641 182 GCAGAAUYCAUCACGAAGUGGUGA 1687 148
AGCUACUGCEAUCCAAUCGAGAC:1642 103/ CAGAAYCAUGACGAAGUGGHGAA 1688 149
\ - = i Y {
GCUACUGGEAUGCAAUCGAGAGE 1643 1104 AGAAUCABEACGANGHEGUGARS?1689 150
CUACUGCCAUCCAALIEAGACCC 1644 L054sAAUCAUCACGAAGUGBUGAAGU 1690 151
UACUGCCRIEEAAUECEAGACCC 1645 106 AAUCAUCAEGRAGUGGUGAAGUU 1691 152
ACUGCCAM&L:MA CGAGACCCU 1646 T07/ AUCAUCACGAAGUGGUGAAGUUC 1692 153
CUGCCA P?\U# ACCCY 1Y 147 Mno Bt Al A A ACILICGCLIC A GUUCA1693 154
< lg&,%)l_\\.‘ \% r LUST J.UUG%VI-\LIUI_\\/\JQ@‘\I—\\JU\_ \ W LW AW ) \W AW LAY o W BV Rw L1 ]
UGCCAUCEAAIICGAGACCCUGGH 1648 109 CALICACGAARGUGGUGAAGUUCAU 1694 155
C&Dﬂzmr\nr\;sﬁ\r\ﬁllr\r\ |8 L Wal % A i a~ i~ A H-JA

GCCAUC MMAQ'UHU@\%JK,\. UGGHG 1649 110 AUCACGAAGUGGHGAAGHUCAUG 1695 156
CCAUCCL Z 5 AGACECUGGUGS 1650 111 ilgg(‘,A(‘(‘AA(‘-‘r?%l(‘(‘l IGAAGUUCAUGG 1695 157

AD-1214 7% T
CAUCCA/—\M&JML:/—\L%UUL:UL:L?A 1651 T12.6ACGAAGUGCGUGAAGUUCAUGGA 1697 158
AUCCAALWW#A CAICGIICCA 166211123 CCAACLICELICGAACLILICALICCALL1EQ

AD-12149 8% 2% 12% 3%

AD-12150 31% 2% 31% 7%

AD-127151 5% 5% L% 2%

AD-12152 3% 3% 23% 3%

AD-12153 20% 6% 54% %

AD-12154 5a% 7% 11% 3%

AD-12165 33% C B 53% 11%

AD-12156 358 5% 10% 55

AD-12157 B% 3% 738 I%

AD-12158 3% 2% TT% 5%

AD-12159 34% 5% 26% 5%

AD-12160 19% 3% 3% 4%

AD-12161 88% 4% §3% 7%

AD-12162 758 7% T3k 7

AD-12163 55% 9% 40% 3%

AD-12164 71% 1%

AD-12165 0% 3% il %

AD-12166 9% 10% 20% 9%

AD-12167 76% 3% E5% 7%

AD-12168 [T 1% ER 20%

AD-12169 41% 4% 51% 16%

AD-12170 43% 4% 52% 20%

AD-12171 67% 3% T3% 25%

AD-12172 33% 15% 37% 7%

AD-12173 36% 6% 30% 5%

AB-12174 1T% £ 278 0%

AD-12175 50% 0% 50% 14%

AD-12176 i%% 2% 6% FE

AD-12177 S 6% 74% 30%

AD-12178 11% 1% A1 0%

AD-12178 53% 5% 24% 5%

AD-12180 16% 2% 13% 1%

AD-12181 T0% ER 14% 2%

AD-12182 16% 4% 18% B%

AD-12183 26% 3% 108 4%

AD-12184 54% 2% % B%

AD-12185 % % 5% 1%

AD-12186 365 3% 41% 6%

AD-12187 1% 7% 27% 1%

AD-~12188 30% 3% 27% 4%

AD-12789 51% 1% 16% 0%

AD-12190 33% 2% 6% £%

AD-12191 20% 2% 135 0%

AD-12192 21§ i% 23% 10%

AD-12192 54% 9% 5% 5%

AD-12194 8% 2% 15% 1%

£D-12195 3% 2% 48% 3%

AD-12196 548 5% 51% 3%

AD-12197 T5 1% 53% 5%

AD-12198 55% 5% 55% 7%

AD-12198 102% 6% Ti6% 9%

AD-12200 75% 6% G0% 105

AD-12201 £72% 3% 16% 4%

71



159 UCCAAUCGAGACCCUGGUGGACA 1653 114 CGAAGUGGUGAAGUUCAUGGAUG 1699 160
CCAAUCGAGACCCUGGUGGACAU 1654 115 GAAGUGGUGAAGUUCAUGGAUGU 1700 161
CAAUCGAGACCCUGGUGGACAUC 1655 116 AAGUGGUGAAGUUCAUGGAUGUC 1701 162
AAUCGAGACCCUGGUGGACAUCU 1656 117 AGUGGUGAAGUUCAUGGAUGUCU 1702 163
AUCGAGACCCUGGUGGACAUCUU 1657 118 GUGGUGAAGUUCAUGGAUGUCUA 1703 164
UCGAGACCCUGGUGGACAUCUUC 1658 119 UGGUGAAGUUCAUGGAUGUCUAU 1704 165

CGAGACCEUGGHGGALAYECHBUCC1659T126:6GUGAAGHUCAUGGAUGUCHAYEC 1765 166
GAGACCQl;JaG@szC:(%ﬁgl?\yC,LbbLG%&%O 12 ﬁI;ggfL%GAAGUMGA&JGGAfﬂEAJ CUAUCA-1£06 167
AGACCCUGEUGGACAUEYUCCAG 661122 GAAGUUCAUGGCAUGICUAICAS, 1707 168
GACCCUGGUGGACKEEUUCCAGG 1662 173.6AAGUUCAUGGAUGUGUAUCAGC 1708 169
ACCCU(3(‘-.%[:!('&‘22!12733 caUueyuc (‘A(‘ma 1663 3248Q9Ar‘| T ICAI‘?B(O%(?.AU(:U(‘I IAUCAGCG- 1709 170
~ 114% %

CCCUGG U LALCH UL,MUL,L,AL;L;A&; 16641125 AGCUUCAUGGAUGUCUAUCAGCGCT710 171
CCUGGU%@%UCU@CC’ CCA@;‘J 1665 12@32@'\)' JOAL "‘C’ij’"' JGUEUAUCAGCGCAIE1 172
CUGGUGGAEECAUCUUECCAGGCAGUA 1666 12 AWUCAUGGAUGUCUAUCAGCGCAG 1712 173

Mm?qg\l IIIf\%%I\f"f‘I\f‘IIAB%‘ 1007 4nﬁ1q%lf'\l\llf\f\l\ E‘i%‘\ll 11 L1 A IO NLI 1771
UGGUGGAEAHEYUCCAGHAGUAEC 1667 126 HCAPGGAUGUCUABCAGEGECAGC 1713 174
GGUGGAOALrE JICCARAGGAGIUACE 1668 ’I?Oﬁg%’Al JGGAUGEICUALUCAGCGCAGCU 1714175

Al S R 1T S a PP PO - NN (P A a—a
GUGGACARGHTG u-\g’gpl-\uw-\b\.g@., 1669130 AU0GGAUGBCUAUCAGCGLCAGCUA I715 176
UGGACAUSIRIECAGABAGLACCAY-1670 131 HGGAUGUCUAUCAGCGCAGCUAC

m‘{z}"‘r VN% A} VT \V\J\.im _— T J.\J-I-..;’D.%\J\J \\J\J\J\Iégll NI N OO AN A = A |\ =g

AD-12215 553 13 13% 1%

AD-12218 36% 4% 13% 1%

AD12277 26k 5% 11k 2%

AD-12218 35E 5% 17% EE)

AD-12219 43% 95 Ta% 1%

AD-12220 7% 5 23% 1%

AD-12221 5% 7% EED) 65

AD-12222 Te% 5% 53% 3%

AD-12223 TEY 10% £7% 7%

AD-12224 2% 7% i1% 2%

AL-12225 755 5% 6% Ta%

AD-12226 45% 2% 4 0% 3%

AD-12227 Gi% 6% 47% 5%

AD-12228 D 3% 75% 5%

AD-12229 54% 13% 37% o%

AD-12230 70% 7% GEE )

AD-12231 32% 12% 77% 6%

AD-12232 30% 3% 17% 2%

AL-12233 38% 2% 30% 3%

AD-12234 9% 5% R 7%

AD-12235 57% % 46% 3%

AD-12236 1i% 5% 16% 7%

AD-12237 47% 0% 32% 8%

AD-12238 i2% &% 34% %

AD-12239 i% 3% 10% 4%

AD-12240 07 i 35k o%

AD-12241 65% 5% T0% 0%

AD-12242 £i% 2% 57% 3%

AD-12243 26% 7% 15% Tk

AD-10244 25% 6% FED 1%

AD-12245 E5% 6% 83% 3%

AD-12246 29% TE 31% 0%

AD-12247 ST% 13% 50% A%

AD-12248 36% 8% 20% 3% 15% T

AD-12249 44% 3% 70% 1l% 103% 34%

AD-12250 47% a% 18% 5% 17% 4%

AD-12251 121% 28% 35% 8% 6 0% 42%

AD-12252 915 T5% 8% 3% 5% 3%

AD-12253 54% 23% 42% 8% 49% 27%

AL12264 103k 58% 70% 5% B0% 32%

AD-12285 163% 2% Z8% 6% 36% 10%

AD-12258 112% 62% 18% 3% 2% 4%

AD-12257 10% 4% 5% 2% 6% 2%

AD-12256 27% 5% 16% 3% 20% 6%

AD-12259 20% 5% 12% 2% 13% 0%

AD-12260 22% 7% Gl% 7% C5% 13%

AD-12261 122% 11% 66% T8 80% 22%

AD-12262 57E 30% 33% {3 44% 18%

AD-12263 177% 57% 85% 11% 84% 15%

AD-12284 37% 5% 10% ik 10% 4%

AD-12265 40 5% 17% 1% 0% 19%

AD-12266 13% 9% 9% 1% 2% 4%

AD-12257 54% 13% 118 1% 6% 2%
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1716 177 GGACAUCUUCCAGGAGUACCCUG 1671 132 GGAUGUCUAUCAGCGCAGCUACU 1717
178 GACAUCUUCCAGGAGUACCCUGA 1672 133 GAUGUCUAUCAGCGCAGCUACUG 1718 179
ACAUCUUCCAGGAGUACCCUGAU 1673 134 AUGUCUAUCAGCGCAGCUACUGC 1719 180
CAUCUUC7AGGAGUACCCUGAUG SEID Q NO: position in VEGF- 121 ORF TARGET SEQUENCE
IN VEGF121 mRNA 5't03' SEID Q NO: position i n VEGF- 121 ORF TARGET SEQUENCE IN
VEGF121 mRNA 5'to 3' 1720 181 AUCUUCCAGGAGUACCCUGAUGA 1766 227

CCUGUGUGECECHGARGTCGAUGC T2 182 UG HUCCAGGAGU CgCUﬁ#U@‘A@“ﬁ‘H 228
CUGUGUG@CGELJQ@Q@@SZGAMGG&&?QZ 183 CUUCEAGGAGUA CGEGQEGAMQAG&&JES 229
UGUGUGCELLUGAYSCCAUGCEE, 1723 184 UECCAGGAGUACCCUGAUGAGAL.1769 230
GUGUGCCCCUGAUGEIEAUGCGGG 1724 1854 /CCAGGAGUACCCUGAUGAGAUC 1770 231
UGUGCC 2 AL CC_:{%?;A‘U“PGG(::‘:G 1728 186§§CA CACQACCC '%?%UGAGAL,@G 1771 232
A T 5 3
GUGCCCCUHeAUGCGAUGTGGEGEG 17726 1877CAGGAGUACCCUGAUGAGAUGEA 1772 233
UGCCCCUEAIGCEAHECGEE6GE 1727188 AGGAGUACCEUGAUGAGAUCGAG1773 234
GCCCCUGAHSCGAUGCGGGGEGEEU 1728 189s6sGAGUACECUGAUGAGAUCGASU 1774 235
Ammg" L If\ﬁ%f\f\f\f\f\ﬁl%"\ A 720 4AAO%\ AL £ f'\l\5 Al Py - AAQ%II\ 41 =7
CCCCUGAGEEAUGEEGEEGECHG172¢ J.uLgp/—\GU#@@éUG#U‘UHggH CGAGUA 1775 236
CCCUGAURBEEBAIGCAGGGGCUBT 1730 191°AGUACCCEHUGAUGAGAUCGAGURC 1776 237
—_AD-12977 58% 1% SI% % 55% 14%
CCUGAUGLADGCGEGGGECUGRU 365 To% 124% 388
AD-12279 47% 29% 17% 3% 12% 4%
AD-12280 2% 0% 3% 1%
AD-12289 2% 0% 5% 2%
AD-12282 3% 0% 25% 5%
AD-12283 3% 1% 35% 4%
AD-12284 5% 2% 49% B%
AD-12285 7% Tk 21% 26%
AD-12286 28% 34% 12% T
AL-12287 £0% 21% 51% 23%
AD-§2288 6% T% 15:2% 146%
AD-12288 43% 21% 220% 131%
AD-12280 2% 1% g1% Z5%
AD-12281 4% i% 70% 3%
AD-12252 2% 1% 5% 2%
AD-12283 4% 2% 36% 3%
AD-12294 10% 6% 38% 3%
AD-12295 29% 31% 3% 3%
AD-12296 B2% 4% GO% 2%
AD-12297 e 3% 65% 2%
Al-12298 73% 4% B0% 3%
AD-12295 TE% 1% 6% 4%
AD-12300 360% 4% 15% 1%
AD-12301 33% 4% 18% 2%
AD-12302 6% 5% 65% 3%
AD-12303 35% 6% 17% 2%
AD-12304 70% 8% 70% 5%
AD-12305 6 3% B% £0% 7%
AD12306 23% 6% 20% 3%
AR-12307 TEY 10% S8% 5%
AD-12308 27% 8% 15% 2%
AD-12309 58% 11% 4z% 3%
AlD-12310 106% 23% G0% 2%
AD-12311% 3% 12% 00% 2%
AD-12312 39% 3% 36% 3%
AD-12313 G4k 9% £0% &%
AD-12314 8% 7% 14% 6%
AD-12315 3i% 7% 13% 2%
AD-12318 L7% 5% 14% 2%
AD-12317 34% O% 15% 5%
AD-12318 40% 4% 28% 4%
AD-12319 T7% 3% 56% 1%
AD-12320 550% % 41% 3%
AD-12324 Z1% 3% 10% 2%
AD-12322 27% B% 30% 12%
AD-12323 26% Ty 35% 18%
AlD-12324 27% B% 27% 14%
AD-12325 32% 129 32% 22%
AD-12326 42% 22% 45% 41%
AD-12327 36% 14% 37% 32%
AD-12328 45% 2% 31% 3%
AD-12329 61% 4% 34% 3%
AL-12330 G3% 5% 38% 4%
AD-12331 S50% % 6% %
AD-12332 80% 4% 51% 7%
AD-12333 34% 6% 12% 2%
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1731 192 GUACCCUGAUGAGAUCGAGUACA 1777 238 CUGAUGCGAUGCGGGGGCUGCUG 1732
193 UACCCUGAUGAGAUCGAGUACAU 1778 239 UGAUGCGAUGCGGGGGCUGCUGC 1733 194
ACCCUGAUGAGAUCGAGUACAUC 1779 240 GAUGCGAUGCGGGGGCUGOUGCA 1734 195
CCOUGAUGAGAUCGAGUACAUCU 1780 241 AUGCGAUGCGGGGGOUGCUGCAA 1735 196
CCUGAUGAGAUCGAGUACAUCUU 1781 242 UGCGAUGCGGGGGCUGCUGCAAU 1736 197
CUGAUGAGAUCGAGUACAUCUUC 1782 243 GOGAUGCGGGGGCUGCUGCAAUG 1737 198
UGAUGAGAUCGAGUACAICUUCA 1783244 CLAYGCGGGGGC JG},QUUL,/-\/-\UUI-\ 1/%8 199

GAUGAGAUCSAGUATALGUIDCAA:1784 2@?@3?@CEC@GGGG@UG@&@CM&J@A{EQJ 9 200

AUGAGAUCEAGUACAUCUUCARLS 1785 248 AUSGGRGEEEUGCUGTANIGAEE 1740 201
UGAGAUCGAGUACALISUUCAAGC 1786 P42t CGGGGGCUGOUGEANUGACGA 1741 202
GAGAUC(\%%%;A‘C’A‘U?:I;’IUP’A APC% 1787 048}?&(:'\"{\Phﬁﬁ IGCUGCAAUGACGAG-1742 203

AGAUCGA&BMAULUUCAAGCCA 1788 249 CGCGGGGCUGCUGCAAUGACGAGG 1743 204

GAUCGAMQ—WRl ey B A A~ ALT 2 e A~ A~ IR I ~AA~AR AlIAA R~ A~
OOACTHA UL/I"\I"\\J\./\/I"\U J.IOU 720 lVAGIGIGIGIGIVIOLIGI1W UG '\I'\UU/‘\U\JI‘\\J\J\J J.l 4 205

AUCGAGUACAUCUUCAAGCCAUC 1790 251 GGGGCUGCUGCAAUGACGAGGGC 1745 206

UCGAGUACAUCLH 2 ARYUGACGAGGGCC 1746 207
CGAGUACAUCUUCAAGCCAUCCU 1792 253 GGCUGCUGCAAUGACGAG;@GC@EJ 1747 208

sense Sequence el soreen

GAGUACAUCUUCAAGCCAUCGMG 1793 254 GCUGCUGGAAUGACGAGEGGCUGA748 209

T {anong
AGUACAUEUUCRAGSCEAUCCUBU 1794 255 D oneme 25w s lamon
rggicual o
RNA] piicat
eg)
cochunbcufchGuAGehcuTaT BEB2Z AGUGCuACUGUAGUARTIGETST 583 AD-14085 19% 1%
2ucuGGehiccAuAuucuTsaT 584 AGARAAUGGUIUGCCAGAUTST 588 AD-14086 38% 1%
GAUAGCUBAAAUUARRCCAATET 586 TUGGUUuAATUUAGCURULT 8T 587 AD-14087 75% 10%
RGAuACCAULACUACAGUATET L VACTCUAGUEATUGGUAUCTTST 589 AD-14088 22% 8%
GAuuGuuciucAhuuGGoETsT 590 CGCCARUUGRUGRACARUCT 3T 581 AD-14089 T0% 12%
GouuucuacueGGoucheuTsT 592 AGUGAGCCGAGGAGARAGCT AT 583 AD-14000 T8% 11%
GEAGGRAUNGECREACARGAT ST 594 UCUUGHcAGCeRRUCCUCCT ST 585 AD-14091 29% 3%
uAAUGARGAGUAVACTUGET ST B96 CoAGGUAVACUCTUUCATWATST 587 AD-14092 23% 2%
puuchccrAhocAuuuGuaATsT 598 QACARRRUGGUUUGGUGALRTST 555 AD-14083 0% 2%
cuuAuuAAGGAGUAUACGGTST 200 CCGUAUACUCCUuARUAAGT ST 601 AD- 14084 11i% 3%
GAAALCAGAUGGACGUAAGT 8T 602 CUNACGUC cADCUGAUTUCT T G6C3 AD-14085 10% 2%
CAGAUGUCRGCAGARGCGATST 804 UCGCUGAGGCUGACADCIGED 8T [BL] AD-14096 Z7% 2%
AucubbicecuAGuutGuiucTsT 60a GABACARACUAGGETUAGATTST &7 AD-14097 45% 6%
ARGAGCUUCUUARARLCGGT 5T 608 CCGAUUUUARCARGCUCTUT ST 609 AD-14098 E0% 10%
UUAAGGAGUALACGGAGGAT 8T €10 UCCUCCGuAGACUCCIIUAAT ST 611 AD-14099 12% 4%
uuGeRAuGubihuAcGuiuTsT 612 AUACCGUATUuRCAUUGCAAT ST <33 3 AD-14100 49% %
ucuAAccouAGuuGuduccTsT 614 GBAGACAACUAGOGUUAGAT ST 61 AD-1410% 36% 1%
cAuGuAucuuuuucucGAuTsT £16 AUCGAGAARLAAGAGACAUGTST 617 AD-14102 40% 3%
GRAUGRCAGCAUAAGCGRUGT ST 618 cAUCGCUUATGCUGACRAUCT ST 616 AD-14103 T4% 5%
UCCCRACAGGuACGACRec ST 620 GGUGUCHLACCUGUUGGGATT 621 AD-14184 27% 3%
uGCuCACGAUGAGUUUAGUTST 622 ACuBARCUGATCCUGAGCATST 623 Al-14105 34% 4%
AGAGCuUGUUARRRGCEGAT ST €24 UCCGAUUTwAACARGCUCUT T 625 AD-14106 9% 2%
SoGubcAAGRACRuCRAVATST 626 VABAGAUGUUCUUSUACGCT ST 627 AD-14107 5% 1%
GAGGUuGUAAGCCAALGUUTST 628 AACAUUGGCUIuACAARCCUCT 8T 629 AD-14108 15% i%
ABCAGGUACGACACCACAGTST 630 CUGUGGUGUCGLACCIGUTUTRT 631 A-14109 91% 2%
BAcoouniGuubuiuccoucTsT 632 GAGGOAUACARCRAGGEUUTST 633 AD-14110 £6% 5%
GCAUAAGCGAUGGRAURAAUAT ST £34 wAUuAUCCcAUCGCUUALUGCT ST 635 AD-141411 33% 3%
AAGEGAuGCALLMAVACCUATST 636 uAGGLRATUAUCCAUCGOUUTST 637 AD-14112 Zi% 3%
uBGAuccuGUACGARARGANTST 638 GUCUVTUCGUACAGGAUICATST 638 AD-14113 22% 3%
ARARCAUGGCCGUUCuGETET 644 CohGAACGGCCRAUSUUUUTST 641 AD-14114 117% 8%
CuuGGAGGGoGUACRRGART ST 642 UUCUUGUACGCCCUC cARGT ST 643 AD-14115 50% 8%
GGoGUACRAGRACALCUAVTST 644 BUAGAUGUUCTUGUACGCLITET €45 AD-14116 14% 3%
AcucuGAGuACANLEGARQTST 646 AUUCCAAUGUACTCAGAGUTRT 047 AD-14117 12% 1%
LUAULARGGAGUALACGGATST 648 JCCGRANACTUCCUGARGART 8T 648 AD-14118 26% 4%
UAAGGAGUAVACGGAGGAGT ST 650 CULCUCCEuALACUCC AT ST 651 AD-14119 24% 5%
ARAUCARUAGUCARCURAATST 652 UUuAGUTUGACUAUTGAUTU T 8T 653 AD-14120 B 1%
BAGCAAUAGUCARCUARRGTST 654 CUTQAGUUGACUAUUGAUTTST £55 AD-14121 24% 2%
uncucAGURUACUGUEUAATST £56 UuACACAGUAMACUGAGRAT ST 657 AD-14122 10% 1%
UGUGARACAUCUBAUAAATST 658 CUUAUCAGAGUCTUTUCAGAT ST [ AD- 14123 8% 1%
EGAVGUGARAuCUCUGAACATST 660 UCGUUCAGAGAUUCACAUCTT T 661 AD-14124 O% 2%
AGGuUGUAAGCCRRLGUUGTST 667 CARCRUIGGCUURCRRCCTT T 663 Al-14125 114% &%
UGAGARRUCAGALCCACGRT T G64 ACGUCCRUCUGATTHICUCAT AT 66h AD-14126 9% 1%
AGARAUCAGAUCGGACCUART ST 666 TUACGUCCAICUGATUUCTT 8T &a7? Al-14127 57% [
AuBUCCCAACAGGUACGACT ST 663 GUCCUACCUGUUSEGALALT ST 660 AD-14128 104% 6%
CCCARCACCuloCACACCATST 6730 UGGUGUCGuACCUGUUGGET 8T a7L AD-14129 2i% 2%
AGuhunAcuGhAGAhccucuTeT 872 AGAJJ’UCL UcAGUAUACTT ST 873 AD-14130 57% 6%
AUAVBALNBLCAGCCGGECELT ST 874 CECCCEGCUCAuAVAAUT ST 615 AD-14131 83% 6%
AkucurAccourGuuGuAuTsT €76 AQIL"‘AACUAG\;CU UAGAUUTET 877 AD-14132 T5% 2%
cuBiccoulGuutuiucecTsT 578 GGEALMACARCUAGGGUILAGT ST 676 AD-14133 60% 4%
cuAGuudulucccuccunuTsT 680 AAAGGAGEGAVACBACURGTST 681 AD-14134 44% 6%
AGAchucuGhcudAuGseuTsT 582 AGCCATUAGUCAGAUGICUT T 683 AD-14135 35% &%
GAAGCoUCACRRUGAUULAATST 684 TUARAGCAUUGUGAGCUTCT aT 685 AD-14136 29% 3%
AcAuGuAncuuuuucucGhTaT 686 CUEAGARBARGRUACAUGUTST 657 AD-14137 40% 3%
veGhuusiiivouuhkoccTsT ] GEEUTUARGATIUCAAUCEAT 8T 89 Al-14138 38% 5%
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CUGCUGCAAUGACGAGGGCCUGG 1749 210 GUACAUCUUCAAGCCAUCCUGUG 1795 256
UGCUGCAAUGACGAGGGCCUGGA 1750 211 UACAUCUUCAAGCCAUCCUGUGU 1796 257
GCUGCAAUGACGAGGGCCUGGAG 1751 212 ACAUCUUCAAGCCAUCCUGUGUG 1797 258
CUGCAAUGACGAGGGCCUGGAGU 1752 213 CAUCUUCAAGCCAUCCUGUGUGC 1798 259
UGCAAUGACGAGGGCCUGGAGUG 1753 214 AUCUUCAAGCCAUCCUGUGUGCC 1799 260
GCAAUGACGAGGGCCUGGAGUGU 1754 215 UCUUCAAGCCAUCCUGUGUGCCC 1800 261
CAAUGACGAGGGCCUGGAGUGUG 1755 216 CUUCAAGCCAUCCUGUGHGOGEC 1801 262
AAUGACGAGGGCCUGGAGUGHGU 1756 217 UUCAAGCGAUCCUGUGHECCCELL1802 263
AUGACGAGGGEEYEEAGUGUGUG 175751 qtﬁE‘EMGCGAUCéIﬁé’UG@&iiﬁbizcwgglsos 264
UGACGAGGGCCUGGAGUGUGUGC 1758 219 CAAGCCAUCCUGUGUGECTCUGA:1804 265
GACGAGGGGCHGGAGUGUGUGCC 1459 220:AAGCEAUGCUGHGYGGCCCUGAU 1805 266

ACGACGCEEUEEAGUECUCECC 1760 221 AGCCAUCCUCHEIBCCECUGAUG 1806 267
CGAGGGG G talolabltztits UGCECA dA6E 222-66COCAUCCUGUBUGECECEUGAUGC 1807 268

GAGGGCCUEEAGHUGHGHGOCEACATEZ2Z3 LR AU CUGUGIIRLE CEUGAUGEG 1808 269

AGGGCC%@@?&%%%CCQ&CU I IZACAUCCUGHGUATEECYSAUGCEA 1809 270
GGGCCU HEECCACUG 1264225 AMCEUGUGUGBCAC UGAUGOBAU 1810 271

GGCCUGGAGHGIEHEGEECACUGA 765226, ULEUCUGUGGLLIBGAUGCGAUG 1811 272
GCCUGGAGYGYGUBECEACUGAG [INO  SEIRDS on 012 A0l 7oe ine

GuAukcuGuGuilchAuvcuTsT 7i6 AGRUUGUUGACACAGUAMACT ST 77 AD-14152 8% 2%
LAGRCUSUGURACARNIAT 8T 718 GACAUUGUUACACAGRRUAT AT 719 AD-$4153 17% 15%
CcuLAGUAGUGUCCAGGARRT ST 120 UUUCCUGGACACUACUARCGT 8T 721 AD-14154 16% 4%
VCAGRUGGACGUARCGECAGT 5T 722 CUGCCUuACGUCCAUCTIGAT 8T 123 AD-14155 11% 1%
AGAVARAUUGAUAGCACARAT ST 724 TUGUGCuAUCAATUuwAUCUT 8T T28 AD-14158 10% 1%
CRABCAGGUACSACACCACAT sT 726 UVGUEGUGUCGUACCUGUUGT ST 727 AD-14157 29% 3%
uGCAAUGUARAGACGuA LT ST 728 ARVACGUATUGACAUUGCATST 729 AD-14158 51 3%
AGUCAGAALUILAUCHAGAT ST 730 UCUACRUAARATUCUGACUTST 731 AD-14159 53% 5%
cuAGRAAUSIINUARCACCT ST 132 GGUGTMAAARAGAUUUCUAGTST 733 AD-14160 40% 3%
ARuvARAUCuARcCcouAGuLT T 734 AACUAGGCUUAGAUITUAIUT ST 735 AD-14161 53% 7%
BAuurucuGeusAcGAREATST 736 UCAUCCUGAGoAGAARRTUT 5T 137 AD-14162 44% 6%
GoooucAGubRAucchuGETsT 738 CoAUGGATTUACTGAGGEGCT 8T 738 AD-14183 BT% 3%
AcGuuuAAAAcBAGAuCULTST 740 AAGRUCUCSUNTuAAACGT T aT 741 AD-14164 4% 1%
AGGAGAUACGAACGUUUABATST 742 UUuARACGUUCHAUCUCCUT T 743 AD-14185 11% 1%
GAooGuchuGEeGueGoAGTsT 744 CUGCGACGCCAUGRACGGUC T T 745 AD-14166 90% 5%
AQoGuCAUGECEuCECALCTET T46 GCUGCEACGCCAUGACGGUT T AT AD-14167 49% 1%
GARCGUUNARRACGAGRUCT T 748 GAUCUCGUUULARACGUUCT 8T 748 AD-14168 12% 2%
UUGAGCUBALCAUAGGUBAT ST 750 TuACCLAUGUUARGCUCAAT ST T53 AD-14169 66% 4%
AounAbbuuGAucucGuAGAT aT 752 UCuACGRGAUCEAUUVAGTT 8T 753 AD-14170 52% A%
woGuASABRLURNCUVARUATST 154 CATUARSRUAATTCUACEAT 5T 7RE AD-14171 42% 4%
GGAGRLAGAACGUULAARAT 5T 756 UUTuARACQUUCUAUCUCCT ST 757 AD-14172 3% 1%
ACBACULAVUGCAGGIIGUT ST il LCRACCUCCARUARGUUGIT ST 758 AD-14173 29% 2%
GEAGCULARCAUAGGRALAT 8T 760 UUuACCOAUGIUAAGCU AT 76 AD-14174 59% 2%
AucucGuAGhiuuAucuizATsT 762 uARGRUARTUCUACGAGAUT 8T TE3 AD-14175 53% 3%
cuGoGuGcAGucGGuecucTsY 744 GAGGACCGACUGCACGCAGT ST 765 AD-14178 111% 4%
CACGCAGCGCCOGAGAGUAT ST 768 GACUCUCGGECRCUGCGUET ST 167 AD-14177 87% 6%
AGUACCAGEEAGALUCEEGT ST 768 CCGGACSUCTCCCUGGUACTTST 768 AD-14178 59% 2%
ACGGAGGACGRUAGAACGUUTST 70 AMCGUUCUAUCUCCUCCGUT ST 771 AD-14179 o% 2%
AGARCGLUUARAACGAGAUT ST 72 BUCUCGUUUUARARCGUUCIT ST 773 AD-14180 43% Z%
AACGuuuAABACGAGRuCUTsT 774 AGAUCUCGUUTARRCGEUT ST 775 AD-1418% 0% 10%
AGCuuGAGCUUAACRUAGSETST 16 CCudUGTUAAGCUCAAGCUTST 77 AD-14182 100% %
AGGuRAACAUAGGUARAATST T8 UAUULACCUAUGTUARGCUTST 778 AD-14183 60% 5%
VAGAGeukcAAAAcCuAucTsT T80 GAUAGGUUUUGUACCTCUAT ST 81 AD-14184 129% &%
uaGuuGuhuceeuecuuuhlTeT 782 NAAAGGAGGGAURCARCUAT 8T 83 AD-14185 6i% 1%
bochcocAGRCcRUCUGACUTST 784 AGUCAGAUGUCUSGEUGGUT T 788 AD-14188 42% A%
AGAAACUARRGLGALCUCSTST 786 CGAGAUCAAUTLAGUUUCUT ST T8 AD-14187 123% 12%
uouCGUAGARNBAVCUUART ST 768 TUARGARUAAUUCUACGAGET 8T 788 AD-14188 3B% 2%
CAACLUAUUGGAGGULGUAT ST 780 VACABACCUCCRAAUARGUUGT ST 791 AD-14189 13% 1%
ruGuAuCCoucCuUUARGUT T 792 ACUUAARGGAGGGALACART s’ﬁ‘ 793 AD-14190 50% 3%
ucAcAAcuuBUuGEAGGT 5T 124 BACCUCCARURAGUUGUGAT 785 AD-14191 3% 3%
AGARCuGuAcucuucucAGTsT 796 CUGAGM\GAG&ACAGSUCUTST 787 AD-14192 45% 5%
GAGounAACAUAGGUARAUT 8T 788 AU ACCUAUGTUARGTH TP ST 799 AD-14193 57% 3%
cAcchACAuCuGUCCuURACTsT 800 CuBAGGACAGALGUUGGUGT ST 801 AD-14194 Big 4%
ARAGCoCACuuuAGRGuALTST 802 AuRCUCUARAGUGGGCUUUT Y 503 AD-14195 7% 5%
ARGCCCACUVLAGAGUAUATST 804 BEUACUCUARRGUGGGCUTT 8T 805 AD-14196 42% 6%
GhoruAmuGEuARcUGTs T BOE CAGAUUACCARAUBRGGUCT T 807 AD-14187 15% 2%
GAuUAALGUACUCARAGACUT ST 808 AGUCUUGAGUACATUERUCT ST 808 AD-14198 12% 2%
CuuURAGAGSGCcouRACucATs T B30 UGAGULAGGCCUCTUARAGT 8T 821 AD-14199 18% 2%
VuARACCRAAACCoUALUGAT ST 81z UcAAUAGGEUUUGEGUTUAAT T B13 AD-14200 T2% a%
LeuGILGEGAGAuCuALARLT s T 814 LUVALAGRUCUCCAACAGATST 815 AD-14201 D% 3%
cuGAuGuuucuGAGAGRCuTST 816 AGUCUCUCAGRAKRCAUCAGT ST B17 AD-14202 250% 3%
GoAuvhcucuhfucGuucccTsT 818 GGGARACGACUAGAGRAUGCT ST g1a AD-14203 2% 1%
GuuCCUNAUCGAGAANCUATST 820 QAGAUUCUCGAUARGGEAALTST 821 AD-14204 4% 2%
GeohcuubGhucucucAchuTsT B2z AUGUGAGAGARUCCARGUSCT ST 823 AD-14205 5% 1%
ARARRAGGARCUAGAUGGCTaT B24 GCCAUCUAGUUCCUUTTUTT 8T 825 AD-14206 T9% 6%
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i n VEGF- 121 OAF TARGET SEQUENCE IN VEGF121 mANA 5'to3' SEQ ID NO: position i n VEGF-
121 OAF TARGET SEQUENCE IN VEGF121 mRNA 5'to 3' 1812 273
CCUGGAGUGUGUGCCCACUGAGG 1858 319 AUGCGGAUCAAACCUCACCAAGG 1813 274
CUGGAGUGUGUGCCCACUGAGGA 1859 320 UGCGGAUCAAACCUCACCAAGGC 1814 275
UGGAGUGUGUGCCCACUGAGGAG 1860 321 GCGGAUCAAACCUCACCAAGGCC 1815 276
GGAGUGUGUGCCCACUGAGGAGU 1861 322 CGGAUCAAACCUCACCAAGGCCA 1816 277
GAGUGUGUGCCCACUGAGGAGUC 1862 323 GGAUCAAACCUCACCAAGGCCAG 1817 278
AGUGUGUGCCCACUGAGGAGHCC 1863 324 GAUCAAAGEUCACCAAGBCCAGE. 1818 279
GUGUGUGEECACGUGAGBAGUECA 1864 525 AUCAAACCUCACERAGECEAG CAEB19 280
UGUGUGCCCACUGAGGAGUCCAA 1865 326 UCAAACCUCACCAAGGCLAGCAC:2820 281
GUGUGCGGACUGAGGAGUCCAAC 1866:327:GCAAMCCUGCACCAAGGCCAGCAGA 1821 282
UGUGCCCACHGAGCAGHUCCARCA 1807 328 KARCLUCACCAAGEICAGTACAL 1822 283
GUGCCCAGUGAGBAGUECAAGAU 1868 326-ARCCUCACCAAGBECAGEACAUA 1823 284
UGCCCACINSAGEAGHRERACAUC 1868 230 ACCHICACCAAGRGEAGCACAUAG 1824 285
GCCCACUBAGOROUCTANCALCA IRTO B CCHCAT CARGGEIBRCACAUAGE 1825 286
CCCACUGAGGAGUEEAACAUCAC 1871-832 CUCACCAAGGCBAGGACAUAGGA 1826 287
CCACUGABGAGHEERREAUCALC 1872533 IS ALEAAGECCAGERCAUAGGAS 1827 288
%

CACUGAGW%@@A@% CA%A 1@%’; CGACUAGAGEST 849 AD-14218 67% 8

GAUACCAUUACUACAGUAGTST BAGUAAUGLUALCTST BE1 AD-14219 T6% 4%
VUCEICUGCGAAGRBGAART 8T 252 FUUCUUCUTCGCAGACGART ST BE3 AD-14220 33% B%
GAARRGAAGuUAGUGUACGTST B854 COUACACURAACUTCTIUUUCT ST 855 AD-14221 25% 2%
uEAUGUUIUACCEARGUGUUT ST Baé ALCACHUCGGUARACATICATST 857 Al-14222 7% 2%
uGuuuucchAuucuGiauTsT B58 AUCCASRAUGGGACAARRCAT ST 859 AD-14223 i9% 2%
AuGARGAGUAURCCUGEGRT 8T 860 UCCCAGGUAUACUCUTTCAUT ST 861 AD-14224 13% 1%
GeuAcucuGAuGARuGcALTaT BG2 AUGCAUUCAUCAGAGUAGCT ST 863 AD-14225 15% 2%
GeoouuGuAGRARGRACACT 8T 864 GUGEUUCUUBCuACAAGGGCT ST 865 AD-14226 11% C%
LCAUGULCCULANCGAGRATST 864 UUCUCGAUBAGGARACAUGAT ST 887 AD-14227 5% 1%
GARUAGGGULACAGAGUUETET 868 CARCUCUGUAACCCUAUTGCT 5T 850 AD-14228 34% 3%
CARARCUBGAUCGUARGARGTST 870 CUUCTUACGATCCAGTUUET T 871 AD-14229 15% 2%
CulAuUUGEuALLCUGCuGTST 872 CAGCAGAUVACCAAAURAGT 8T 873 AD-14230 20% 1%
AGCARUGUGGAARCCUMACTST 874 GULAGGUUUCCACAUUSCTT 8T 875 AD-14231 18% 1%
AcRAEARGCAGAccchuuTST 876 BEAUGECUCUGCUUwAUUGUT ST g7 AD-14232 21% ik
BAhcchouuAGuAGutuccAT st 5878 UGGACACUACUARGUGETUT ST B79 AD-14233 106% 12%
AGUCAAGAGCCAUCUGUAGT ST 880 CuAcAGARUGECUCUUGACUT ST 881 AD-14234 35% 3%
cucceuAGAcuucccuhuuTsT 882 ARUAGGEARGUCUAGGGAGT ST 883 AD-14235 48% 4%
AUAGCUARRUVARACCARAT ST 884 UUTUGEUTuAAUTTuAGCUAUT ST 285 AD-14236 23% 3%
uGGeustuivAduuccheGTaT 886 CGUGGARUUAGACCAGCCAT ST 887 AD-14237 78% 9%
uvuAuuutGuAiucuGouBuTsT 888 AcAGCAGATUACCAABUART ST BRG AD-14238 97% 7%
AxculAGhuGGeuuucucAGTaT 520 CUGAGARAGCCAUCLAGUUT ST 891 AD-14239 20% 2%
LCAUGECGUCGCAGCCAMAT ST 882 UUUGECUGCGACGTCAUGAT ST 893 AD-14240 Ti% 6%
ACuGGAGGAUUGGCUGRCAT 8T 594 UGUCcAGCoAAUCCUCCASUT ST 895 AD- 14241 14% 1%
cuhubdunGehouAucuunTsT 896 ABRAGARUAGUGCAAUUAUAGT BT 897 AD-14242 11% 2%
AAAGGUCACCUARUGARGAT ST 898 TCUTCAUWAGGUEACCUUUT s T 899 AD-14243 11% 1%
AuGARuGcAvAcucustucTsT 900 GACUAGAGUAUGCAUUCAUTST 901 AD-14244 1b% 2%
BACEUANGGAALARGoCuGETST 802 CAGGCUUAUUCAALATIGUTT ST 203 AD-14245 B80% T4
BAGAAGGCAGUUGRCCAACTST 604 GUUGGUCAACUGCCUUCULY 8T 405 AD-14246 27% 5%
GAUACURAARGRRCRRUCATST G086 UGATUSUUCUSUwAGUATCT ST 8G7 AD-14247 0% 3%
BuACuGRAARUCARUAGUCTET 5C8 GACuATUGATTTU cAGUAUT ST aco AD-14248 39% 4%
ARARAGBARCUVAGRUGGCUTST 910 AGCCAUCUAGTUCCUUIUUT ST 1l AD-14249 64% 2%
GAACUAGRUGGCULLCUCAT AT 2312 UGASARRGCoAUCUAGUUCT ST 813 AD-14250 18% 2%
GARBCCURACUGAAGRCCUTST 314 AGGUCTUCABTMAGGUTYCTST %915 AD-14251 BE% 6%
wAccchucAhcRoubtubATsT 916 TuAC cAGUGUUGAUGGGUAT ST 917 AD-14252 48% 6%
AvvuuGAuluculAcechuuTst 918 ARUGGGUAGAGAYCARBRAUT ST 919 AD-14253 38% 5%
AuccovkudbuucAsunuGTsT 920 CAAAGUGARCUALAGGGAUT ST 921 AD-14254 44% 5%
AuGGGeubnbARUGCRCEATST 322 UAGUECBAUTUALAGCC oA ST 1923 AD-14255 158% n%
AGAULAC CuCcuGCGAGCCeTST 524 GGECUCGCAGAGGUARLCUTST 825 AD-14256 1.08% 6%
vabunccAcGuAcoosuchTsT 826 UGAAGBGEUACGUGGAALULATSY 927 AD-14257 23% 2%
GucBuuccchoucAfuuuuTsT 928 AAAACUGAGUGGGAACGACT 8T 928 AD-14258 2i% 3%
AnpducAhuccouGuuGAcuTsT 930 AGUeRACAGGGAUUGAUUUT 2T 831 AD-14259 15% 2%
GCAUAGAGCARAGARCAVATST 532 wAUGUUCUTTGCUCUAUGAT ST 933 AD-14260 i0% 1%
UuACUACAGUAGCACULGETST 934 CobAGUGCUACUGUAGURAT ST 035 AD-14261 T6% 3%
AUGUGGAARCCUAACUGAATST 836 JUCcAGULAGGUUUCCACRLTST 937 AD-14262 13% 2%
UGUGGARACCUARCUGAAGTST 538 CUUCAGUUAGSUUUCCACATST 539 AD-14263 14% 2%
wouuC CUBARRUGARRGGGET AT G40 CCCUUUCAUDGAAGERRAGAT ST 941 AD-14264 65% 3%
GGAAGAACCRCUARGUCART ST 942 GUGACUBAGRGGUUCIUCRT ST 943 AD-14285 i0% 1%
AGAGGUCUARAGUGGAAGAT ST 944 UCUUCCACUTRAGACCUCUT 5T 945 AD-14266 18% 3%
AvAucuAccchuvuuucuGTsT 546 CAGAARAAUGGEGUAGAUATT ST 947 AD-14267 30% G
LAAGCCUGAAGUGAAUCAGT ST 248 CUGAUUCACUUcAGECULAT T 949 AD-14268 13% . 3%
AGAUGCAGACCRunuARLLTST 50 AnUuARAUGGUCUGCADCUT ST 851 AD-14269 19% 4%
AtuGuuGuuuGuecAbyucTsT 852 GAAUUGGACARACARCRCUT 8T G53 AD-14270 1i% 2%
CuRuBRAUGAAGAG UL TS T 854 AARBAGCUCUUCAUMAUACT 5T 355 Al-14271 11% 1%
AGAGGAGUGRAUAAUARRAGT ST a5kg CUTRAAUVANCACUCCUCUT ST 857 AD-14272 7% 1%
VUG EGUACARVACAE T ST 258 AUGUALUGUANCAGAGRARTST 950 AD-14273 14% 2%
BRCAUCUAUMRUMGCARCAT ST 560 UGUUGHAAULAUAGATGUUT T 861 AD-14274 13% 4%
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CACCAAGGCCAGCACAUAGGAGA 1828 289 ACUGAGGAGUCCAACAUCACCAU 1874 335
ACCAAGGCCAGCACAUAGGAGAG 1829 290 CUGAGGAGUCCAACAUCACCAUG 1875 336
CCAAGGCCAGCACAUAGGAGAGA 1830 291 UGAGGAGUCCAACAUCACCAUGC 1876 337
CAAGGCCAGCACAUAGGAGAGAU 1831 292 GAGGAGUCCAACAUCACCAUGCA 1877 338
AAGGCCAGCACAUAGGAGAGAUG 1832 293 AGGAGUCCAACAUCACCAUGCAG 1878 339
AGGCCAGCACAUAGGAGAGAUGA 1833 294 GGAGUCCAACAUCACCAUGCAGA 1879 340
GGCCAGCACAUAGGAGAGAUGAG 1834 295 GAGUCCAACAUCACCAUGGAGAL) 1880 341
GCCAGCACAUAGGAGAGAUGAGC 1835 296 AGUCCAAGAUCACCAUGEAGAULE1881 342
CCAGCACAUABGAGAGAUGAGCU 1836767 BUCCAACAUCACEAUGGAGAUUATES2 343
CAGCACAUAGGAGAGAUGAGCUU 1837 298 UCCAACAUCACCAUGCAGAUUAL:1883 344
AGCACAUAGGAGAGAUGAGCULC 1838.209.CCAAGAUCACCANGRAGAUUAUG 1884 345

GCACAUA@%MGAMMCMQ\;@CUg@C fg@@sﬂmgﬁg@g \UCACCAUGERGAJUAUGE 1885 346

CACAUAGGALAGALGAGE AUCACCAUGEABAUYAUGCKE 1886 347

ACAUAGQA@?&W@MUCG@A 1@%&@@@@3@@%%%@% 1887 348

CAUAGGN’GC;AA;%A%JCAWCCQAC 1L%“GCUUA§\1AHA'LJ DCTS?C%C%G%%UA?GCGGA 1888 349
AUAGGAGAGAUGAGCILIECUACA 1843 UGCGGAL 1889 350

UAGGAGAGAHEAGEULICCUAGAG L%M@EM&@AUGEAG&&M%U@EGGA@@ 1890 351
AGGAGAGAYGAGCUUCCUACAGC 1845 ?@mméi:;@ﬁyGCE?SGAWESQGC%@GAU% 1891

BECUUAATLGUIUUCUGSAT ST 288 GUCAGRREGCRATIAAGIUTST 484 AD-14288 50%
LGeuABuAUGGGAGACCATST 880 UGGUCICCoAUARGRGCALTST 961 AD-14289 48% 4%
GucAIGGEeGuCCCASCcoARTsT 922 UUGGCUGCGACGC CAUGALTST 283 AD-14290 112% 7%
uwAluuGcAcuAucuuusetTsT 994 COeARRGANAGUGCARADUATST a9k AD-14291 1% 2%
cuhucuuuGeGuiuGGoeAtsT 996 UGGCCALACGCARAGAGAGT ST 947 AD-14292 80% 6%
nocouAuAGuucAcuuuGuTsT 998 ACARAGUGAACUAUAGEGATST gag AD-14293 58% 2%
ueAhccuuuAAuuchAouuGETsT 1400 CAAGUGAAUUAARGGUUGAT ST 10032 AD-14294 7% 2%
GGrARCCAUALMUCUGGAATST 1802 UUCCAGAARUATGEITGCCTST 1003 AD-14295 62% 2%
BNGUACUCARGACEGANCUT ST 1004 AGAUCAGUCUUGAGUACATTST 1003 AD-14296 59% 4%
GrAGACCAVULARLUUGGCT ST 1006 GCCABAULARRUGGUCUSGCTET 1067 AD-14207 37% 1
ueuGAGAGATUACAGAUGUT ST 1008 AcAUCUGURAGUCUCUCAGATST 1009 AD-14298 21% 1%
uGGUCAIAGAGCARAGRACT 8T 1010 GUUCUTHUGCUCUAUGAGCAT ST 1011 AD-14209 6% 1%
AcAubAGhccuuAuuuGtuTsT, 1012 ACCARRaRARAGEUCUuALGUT ST 1013 AD-14300 17% 2%
vuuGuGouGAuucuGihesGTeT 1014 CoAUCAGARUCAGCACARRT ST 1055 AD-14301 97% 6%
cchuckAcAcuGGUARGRATET 1036 UUCURACCAGUGTUGAUGGET T 1017 AlD-14302 13% 1%
AGAcAAUUCCGEAUGUEGAT ST 1018 UCCcACABCCGERAVIGUCET T 101% AD-14303 13% 3%
GARCUUGAGCouuGUGUANT ST 1020 AACACIAGGCUCARGUUCTST 1022 AD-14304 38% 2%
LARUUUGGCAGAGCGEARAT 8T 1622 UUUCCECUCUGCoARBTUATST 1023 AD-14305 14% 2%
VEGAUGARGUUAUUARGEET T 1024 CCCABARURACTUUCAUCCAT T 1025 AD-14306 22% 4%
AucuAcAuGARCUACAAGATAT 1026 UCUUGuASTUcATGUAGAUTST 1027 AD-14307 26% 6%
GEUAULLUUGAUCUGSCARTST 1428 UDGCeABAGCARRRRUACCT ST 10289 Al)-14308 2% 4%
CuBAUGRAGAGUAUACCUGT ST 1030 CRGGUAVACUCTUCAUMAGT ST 1021 AD-14309 52% 5%
WIUGAGARACUUACUGRULT ST 1032 LAUCAGUARGUUUCUCAARAT ST 14633 AD-14310 3% 3%
CGAUAAGAUAGAAGAUCAAT 8T 1034 UUGAUCUUCUAUCTUAUCGT 2T 1035 AD-14311 23% 2%
CUGGCAACCARAULUCUEGET ST 1036 CoAGARRALAIGGUUGCCAGT 5T 1637 AD-14312 29% 6%
VAGAUACCAVVACUACAGUT ST 1038 ACUCUAGURAUGEUAUCUATST 103% AD-14313 60% o 4%
GuAvuAbhuuGiGuuuciuTsT 1040 AUGARACCCARTTUAAURCTST 1041 AD-14314 B2% 3%
AAGACCUUAUUNGGUARRCTRT 104z GAUUAC CARRUAAGGUCTEUE T 1043 AD-14315 66% 4%
GouGuuGAUARGAGAG T ST 1044 GAGCUCUCUUAUCRACAGCT ST 1043 AD-14316 19% 4%
LAcucAuGuuncucAGATLT ST 1045 ARUCUGAGAARCAUGAGUATST 1047 AD-14317 16% 5%
CARGALGGACGUAAGGCAGCT 8T 1048 GCUGCCUBBCEUCCAUCUGT 8T 1049 AD-14318 E2% 1i%
uhuce CAACAGGUACGACAT ST 1030 UGUCGRACLUBUTGECAUATST 1053 AD-14318 28% 11%
chuuGoukunhuGGGAGACTST 1052 GUCUCCcARABUAGCARIGT 2T 1083 AD-14320 E2% 10%
GocucAGuAARVCCAUGEUTST 1054 ACCAUGGAUVUMACUGAGGET T 1055 AD-14321 23% o%
GGUCAURACLGCCCUUGUATST 1056 WACAAGGGCAGUARUGRCCT ST 10657 AD-14322 20% 2%
RACCACUCARAMACAUUGETET 1058 cABAGGUUUUTGAGUGETUTST 1052 AD-14323 116% 6%
TUUGCAAGUURAUGARUCLTST 1060 AGAUUCAUGRACTUGCARRT ST 1061 Al-14324 14% %
Ay cASUAGUCAGRRT T 1062 UGCUGACUACUSARRBUART ST 1063 AD-14325 50% %
wutucucGAuucihiucuuTsT 1064 ARGAUUMGRAUCGAGARRATST 1065 AD-14326 47% 3%
CuACGRRARAGAAGUUAGUGT 5T 1066 CACUARCOUCUIUTCGRACT ST 1067 AD-14327 18% 2%
uuuARAARcGEGRucuuGeuTaT 1068 AGCARGAUCUCGUUUuAART ST 1069 AD-14328 19% 1%
GRAuuGAUGARLGUACUCAT ST 1076 GAGUACAGUARUCAAIUCT ST 1071 AD-14329 24% 10%
GAUGGACGUBAAGGCAGCcuCT 8T 1672 GAGCUGCCUUACEUCCRUCTsT 1073 AD-14330 60% 4%
cAurcuGAouRAUGGeuCcuGT ST 1074 CAGAGCcAULAGU CAGRUGT ST 1675 AD-14331 54% 7%
GuGALCCUGUACGARARGATST 1076 UCUUTUCGUACAGGAUCACT ST 1077 AD-14332 22% 4%
AGCUCuUAULAAGGAGUAUTST 1078 AUuACUCCUUAAVAARGAGCUT ST 1079 AD-14333 T0% 10%
GoucunAuuAAGCGAGEAUATST 10BC UABACUCCUnABUAAGAGCT 8T 1081 AD-14334 18% 3%
LCUUAVLAAGGAGUALACET ST 1082 CERAVACUCCUUAAUBRGAT ST 1063 AD-14335 38% 6%
VALUAAGGAGUANACGGAGT ST 1084 CUCCHUAMACUCCULARVAT ST 108% AD-14336 16% 3%
CUGCEGCCeGUGAGAAARAT 5T 1086 UUTUUCU cACGGGECUGRALT T 1087 AD-14337 65% 4%
UCABGACUGAUCUUCUBAGBT ST 1088 CUMAGRAGAYCAGUCUUGAT e T 1082 AD-14338 18% 0%
CUBCUAAGURCACUGGRAAT 8T 1080 UUUCCAGUGAAZTUAGAAGT T 1091 AD-14339 20% 4%
uGCcARGuUARUGRAUCULUTET 1002 AARAGAUUCAUCAACUUGCATST 2083 AD-14340 24% 1%
EAUCUAAGGRLAUAGUCART ST 1084 UUGACURLAUCCUDAGRUUT ST 1025 AD-14341 27% 3%
AucucuGAACACAAGAACATST 1096 UGUUCTUGUGUUCAGAGAUT ST 1087 AD-14342 135 1%
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352 GGAGAGAUGAGCUUCCUACAGCA 1846 307 ACCAUGCAGAUUAUGCGGAUCAA 1892 353
GAGAGRUGAGCUUCCUACAGCAC 1847 308 CCAUGCAGAUUAUGCGGAUCAAA 1893 354
AGAGAUGAGCUUCCUACAGCACA 1848 309 CAUGCAGAUUAUGCGGAUCAAAC 1894 355
GAGAUGAGCUUCCUACAGCACAA 1849 310 AUGGAGATJAUGCGGAUCAAACC 1895 356
AGAUGAGCUUCCUACAGCACAAC 1850 311 UGCAGAUUAUGCGGAUCAAACCU 1896 357
GAUGAGCUUCCUACAGCACAACA 1851 312 GCAGAUUAUGCGGAUCAAACCUC 1897 358
AUGAGCUUCCUACAGCACAACAA 1852 313 CAGAUUAUGCGGAUCAAAGCUCA:1898 359
UGAGCUUCCUACAGCACAACAAA 1853 314 AGAUUAUGEGGAUCAAAGEUGAC: 1899 360
GAGCUUCCUACRGEACAACAARU 1854 315 GAUUAUGC@GAU&AAAC@U@AC@;@Q?OO 361
AGCUUCCUACAGCACAACAAAUG 1855 316 AUUAUGCGGAUCAAACCHIGACCA 901 362
GCUUCCUAGAGGAGAAGAAAUGY 1856317 LALIGEGGAYCARMGCUGACCAL 1902 363
CUUCCUA?KQQRM&AUG%@; 1857318 HAGCGGAUCAARLLUCACCAAG 1903 364
UUCCUACAGEGACAACAAAU %«9 SINOTition i VEBESI 21ORF TARGET
SEQUENCEINMESEIZTm STRNAﬁEto:sﬁ?é NG position i:0eVEB sd2 1 ‘ORE TARGET

SEQUENCENVEGEL2T iﬂRNAﬁ&o@iﬁQ&i@WCAG»@A@ﬁ@M@Gu@A 1905 366

CCUACAGEABAACANAUGUGAAY @@@%@@@A@ﬁGCACAA@@MAU@UGAA@G

AAARACRGCCCuCAGUART ST 111 UnACUCAGCCCAGUTUATUT 8
GAruccuCuBoGAAMAGARGTST 11138 CU%ECUUUUCCUA"AGGAUC"‘S‘ Z ;3.9 !—\D 14353 2% 1 %
AAGuGAuCouGuACGAAATST 1120 UUUC G ACAGGAUCACAUUT T 1121 AD-14354 18% 11%
GuGRAAACAUUGGCCGuucTeT 1122 GARCGSCCAATGUULTCACT AT 1123 AD~14355 2% 1%
CUNGAGEAARCUCUGAGUAT ST 1124 WACUCAGAGUUYCCUCARGT ST 1125 AD-14358 0% 2%
CGULEARRACGRAGAUCULGTSY 112€ CcAAGRUCUCGUUGuARAACET ST 1127 AD-14357 6% 3%
VUAAARCGAGAUCUUGCUGT ST 1128 CAGCRRGAUCUCS UUUuA.ATsT 1129 AD-14358 9L% ity
AAAGRUGUAVNCUGGuUCuncT T 1130 GGAGACCAGAUAGAICUTUT 1131 Al-14359 10% 1%
cAGARRAUGUGuCuACUCAT T 1132 UGASuAuAcA"AUUUJCUGmST 1133 AD-14360 6% 4%
CAGEAMEUGRULARUGUACT ST 1134 GuACAUVARUCARTUCCEGT =T 1135 AD-14361 30% a%
AGuchbculAAGchAvhuuuTsT 1136 BARGARUGCUUGAGUHUGACET ST 1137 AD-14362 28% 2%
VGEUGUARCAALCUACAUGATST 1138 ToAUGuAGAUTSTUACACAT 57 1138 AD-14363 60% 6%
AukoccAuuuGuuccuustulsT 1140 ACCARGGAACEARUGGUAUTST 1141 AD-14364 12% 0%
GG AAAUCUAAGGPUA\}A"‘ST 1142 LCAUAUCCUBAGRTUUCUGCT ST 1143 AD-14365 5% 2%
uGGruucucAcAGGERACUCTST 1144 GAGUUCCUGUGAGAAGC AT ST 1i45 AD- 14366 28% 5%
GAGRUGUGARLcUCUGERCTST 11458 GUUCAGAGAUUCACAUCUCT ST 1147 AD-14367 £2% 4%
LGUARGCCARGGUUSUGAGT ST 1 .'I. 48 CUCACAECAUUSGCTuRcRTST 1149 AD-14368 938 12
AGCeARUGUUGUGAGGouLTaT 150 AAGCCUnACARCAUUGGCUT ST 1151 AD-14369 5% 4%
uuGuGAGGounchAGuuchAlst l 1 B2 UGAACUUGARGCCUCACAAT ST 1153 AD-14370 5% 2%
AGGCAGCICAMGAGARRCATET 1154 UGUUUCUCAUGAGCUGCCUT ST 1355 AD-14371 24% 5%
AUBANIUGANAGCRCARAAT ST 1156 VFUUGUGECRATCAMIDGAUT T 1187 AD-14372 4% %
AoRABRBGCUAGEREoULARUTST 1158 ATRARGUICLAGAIUTLGTTST 1158 AD-14373 n% 1%
GAuAucocARCAGGUACGATST 1160 JCEUACCUGUUGESAUALCT 8T 1161 AD-14374 92% 6%
BAGuuAvuLAuAcccAucATsT 1162 UGAUGGGUAUARAGARCUTTST 1163 AD-14375 76% 4%
uGuAliuhcGuinuucuAGTsT 1164 CuAGARRUACGUATUGACATST 1165 AD-14376 70% 5%
UCuAGUULICALANELAGLTST 1166 ACTAUATGAARACUAGAT ST 1167 AD-14377 48% 4%
AuARAGUAGUUCULUUALATET 1168 VRAVAREAGAACUACTUUARLTST 1168 AD-14378 48% 3%
CCAULUCUAGAGOUACAAAT ST 1170 UUGAGCUCUACARAIGET 5T 1171 AD-14379 44% 5%
uAuIuGAGEAGE CAGRAUTST iivz2 AUUCUGACUACUGAARARRT ST 1173 AD-14380 35% 16%
AhRucubhceCuAGUUGLAT ST 1174 WACARCUAGGGUUAGAUUTT ST 117% AD-14381 44% o%
CUNUACAGUALACRUUGCUTST 1176 AGCARIGLACACUCUARLGT ST 13177 AD-14382 28% i%
AuvncuGAcuAhuGGoucutulsT 1178 AcAGAGCCAUGUAGUCAGAUTST 1178 AD-14383 o5% 1i
cAcARUGAUUARGGACUGTST 1180 CAGUCCUUABAGCAUDGUGT T 1iel AD-14384 48% 9%
uoUUCIISUeGAUICARANT ST 1182 AUURGAATUCGAGARAAAGAT T 1183 AD-14385 36% 2%
cunEuucucGANIcAAucTsT 1184 GAUTUGARATCGAGRRARARGET AT 1185 AD-14386 41 % 7%
AvuuucuGeucAcGARuGAGTST 1186 CUCAUCCUGAGCAGARRAUTST 1187 AD-14387 38% 3%
wuucuGeucACGAuGAGuuTs T 13188 ARCUCAUCGUGRGCAGAAAT ST 1189 AD-14388 50% 4%
AGAGCuACAARNCCUALCETST 11980 GGAuAGGUUUUGUAGCUCUTET 1183 AD-14389 98 6%
GAGCCRARGGUACACCACUTST 1182 AGUCSUCuACCUUTGGCUCTST 1183 AD-14380 43% 8%
GCoCRRAGGUACACCACUASTST 1154 GUAGUGGUCUACCUTUGECTST 1185 AD-14391 48% 4%
GAACcuGUACUCUUCUCAGCTST 1196 GUUGAGBAGAGUACAGUUCTST 1187 AD-14382 L4% 3%
AGGUAARUAUCACCARCAUTST 1198 AUGUUGGUGAUATUUACCYTST 1189 AD-14393 378 2%
AGcuAcRARACcuAuciuuTsT 1200 ARGGANAGEUUUUCLAGCUTST 1201 AD-143%94 114% 7%
LGUGEARGCAULUAANLCCTST 1202 GEAATMAARUGCUUUCACAT ST 1203 AD-14395 55% 4%
GocchonuuAGAGUAUACATST 1204 GuAUATUCUBAAGUGGECTST 1205 AD-14 396 49% 5%
VERECCACACUCCAAGRCCT ST 1208 GGEUCUUGGACUCTCOECACATST 1207 AD-14397 L% 6%
ARBCUARRUUGAUCUCGUATET 1208 UACGAGAUCAAUUUAGUTYT T 1209 AD-14308 B1% %
uGAncuchuAGEATUAuCcETsT 1210 AGAUARUUCUACGRGAUCATST 1211 AD-14389 38% 4%
GoGUGeAGucGtuccuccATsY 1212 UGGAGGACCGACUGCACGCTET 1213 AD-14400 106% B%
BAAGUAUAGRGACAGCUGATST 1214 GCAGAUGUCUCUAMCU" Tet 1215 AD-14401 47% 3%
CAGAAGGRAANGUACAARTST 1216 ULUGuACARATUCCUUCUST ST 1217 AD-14402 31% 1%
cGCCCCGRGAGUACCAGEGATST 1218 UCCCUGGuACUCUCGGGCG’T s’f 1219 AD-14403 105% 4%
CGGAGGAGAVACARcGUUUTaT 1220 AARCGUUCHAUCUCCUCCETST 1221 AD-14404 3% 1%
AGALACAACGULGUAAAACGT ST 1222 CEUUUWARRCCUUCUALCUT 8T 1223 AD-14405 15% 1%
GEARCAGGAACULCACRACTET 1224 GUuGUEAAGUUCCUEUCCTeT 1225 AD-14406 44% 5%
GuSAGCCAAAGGUACACCATST 1226 YGEUGuALCUUUGECUCRCTEST z21 AD-14407 41% 4%
AuccucccubGhcuuccenTsT 1228 AGGGAASUCUAGGGAGEATTST 1229 AD-14408 104% 3%
CACACuULCAAGACCUGUGESTST 1230 GCACAGGUCUUGGAGUGUGT 8T 1231 AD-14409 £7% 4%
BCAGAAGGAAULAUGUACAATET 1232 VUGuACAUATUCCIUCUGUT ST 1233 AD-14410 22% %
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1907 368 UACAGCACAACAAAUGUGAAUGC
1909 370 CAGCACAACAAAUGUGAAUGCAG
1911 372 GCACAACAAAUGUGAAUGCAGAC
1913 374 ACAACAAAUGUGAAUGCAGACCA
1915 376 AACAAAUGUGAAUGCAGACCAAA
1917 378 CAAAUGUGAAUGCAGACCAAAGA
1919 380 AAUGUGAAUGCAGACCAAAGAAA
1921 382 UGUGAAUGCAGACCAAAGAAAGA

1908 369 ACAGCACAACAAAUGUGAAUGCA
1910 371 AGCACAACAAAUGUGAAUGCAGA
1912 373 CACAACAAAUGUGAAUGCAGACC
1914 375 CAACAAAUGUGAAUGCAGACCAA
1916 377 ACAAAUGUGAAUGCAGACCAAAG
1918 379 AAAUGUGAAUGCAGACCAAAGAA
1920 381 AUGUGAAUGCAGACGAAAGAAAG
1922 383 GLJGAAUGCAGACCAAKGAAAGAU

1923 384 UBAAYBCAGACCAANGAARGRUA 1924 385 GAAUGEAGACCAAAGARRGAUAG

1234
1236

WuAGAGACAuCUGACUUUGT 8T
L2AyuGAucucGuAGARLUATST

CARAGUCAGAUGUCUCUAATST
UARTUCUACGAGAU CAATUT 57T

residual
mMRNAL

20%
3%

plicat
es)

3%

4%

AD-14411

1235
1237 AD-14412

dsRNA tarpeting the VEGF zene

Four hundred target sequences were identified within exons 1-5 of the VEGF-A121

mRNA sequence, reference transcript is : NM_003376.

1 augaacuulc ugCougucluuny ggugcaunugyg

61l gccaaguggu cocaggouge acccauggea

121 gugaaguuca uggaugucua ucagcgcago

181 aucuuccagg aguacccuga ugagaucgag

aungcogaugey ggggcugcuyg caaugacgag

301 aacaucacca ugcagauuau gcggaucaaa

361 agcuuccuac agcacaacaa augugaaugce

421 aaaugugaca agoogagged guga  (SEQ

BUCCUUGCCoU BgCUgoUcua ccuccaccal

geaaggagygay ggcagaaluca ucacgaagug

UACUQCCAULC Caalcgagac Cougguggac

uacaucuuca agecauecuy ugugecooug

ggocuggagy gugugoccac ugaggaguce

coucaccaay gocageacau aggagagaug

agaccaaaga aagauagage aagacaagaa

ID MO:1539)

Table 4a includes the identified target sequences. Corresponding SIRNAS targeting

these sequences were subjected to a bioinformatics screen.

To ensure that the sequences were specific o VEGF sequence and not to sequences

from any other genes, the target sequences were checked against the sequences in Genbank
using the BLLAST search engine provided by NCBI. The use of the BLAST algorithm is
described in Altschul et al,, J. Mol. Biol. 215:403, 1990; and Altschul and Gish, Meth.

Enzymol. 266:460, 1996,

siRNAs were also priorifized for their ability to cross react with monkey, rat and

human VEGF sequences.

Of these 400 potential target sequences 80 were selected for analysis by experimental

screening in order to identify a small number of lead candidates. A total of 114 siRNA

molecules were designed for these 80 target sequences 114 (Table 4b).
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1925 386 AAUGCAGACCAAAGAAAGAUAGA
1927 388 UGCAGACCAAAGAAAGAUAGAGC
1929 390 CAGACCAAAGAAAGAUAGAGCAA
1931 392 GACCAAAGAAAGAUAGAGCAAGA
1933 394 CCAAAGALAGAUAGAGCAAGACA
1935 396 AAAGAAAGAUAGAGCAAGACAAG

1926 387 AUGCAGACCAAAGAAAGAUAGAG
1928 389 GCAGACCAAAGAAAGAUAGAGCA
1930 391 AGACCAAAGAAAGAUAGAGCAAG
1932 393 ACCAAAGAAAGAUAGAGCAAGAC
1934 395 CAAAGAAAGAUAGAGCAAGACAA

1936 397 AAGAAAGAUAGAGOAAGACAAGA
1937 398 AGAMGAD ACAGCAAGACAAGAAY. 1938 399 GAAAGAUAGAGCAAGACAAGAAA

nd: S=

do,ei 9

1939 400 AAAG VVEGE taraeted. dunlexes Stra

sense, ASsd&r]tla‘é"r?%,égtj&snl Wﬁib}g?@zﬁ t7) 4 'Iﬂl(g&bﬁé@ﬁf&“n (ST%'%&@?&@@ Sthan

Strand Seﬁﬁ'encﬁl ORF 5 to 3 ot 121 ORF 5 to 3
1540 1 | AUGAACUUUCUGCUGUCUUGGGU 1584 45 | GCUCUACCUCCACCEUGCCARGU
1541 2 UGARCUUUCUGCUGUCUUGEEUG [1585 46 | CUCUACCUCCACCAUGCCRAGUG
1542 3 GAACUUUCUGCUGUCUUGGGUGC [1586 47 | UCUACCUCCACCAUGCCAAGUGG
1543 4 AACUUUCUGCUGUCUUGGGUGCA [1587 48 | CUACCUCCACCAUGCCRAGUGGU
1544 5 | ACUUUCUGCUGUCUUGGGUGCAU [1588 49 | UACCUCCACCAUGCCAAGUGGUC
1545 6 CUGUCUGCUGUCUUGGEUGCAUU 1580 50 | ACCUCCACCAUGCCARGUGGUCC
1546 7 UUUCUGCUGUCUUGGGUGCATUG [1590 51 | CCUCCACCAUGCCARGUGGUCCC
1547 8 UUCUGCUGTCUUGGGUGCAUTGE [1591 52 | CUCCACCAUGCCAAGUGGUCCCA
1548 9 UCUGCUGUCUUGGGUGCAUUGGR 1592 53 | UCCACCAUGCCAAGUGGUCCCAG
1549 10 | CUGCUGUCUUGGGUGCAUUGGAG [1593 54 | CCACCAUGCCAAGUGGUCCCAGG
1550 11 | UGCUGUCUUGGGUGCAUUGGAGC [1594 55 | CACCAUGCCAAGUGGUCCCAGGC
1551 i GCUGUCUUGGGUGCAUUGGAGCC 1595 56 | ACCAUGCCAAGUGGUCCCAGGCU
1552 13 | CUGUCUUGGGUGCADUGGAGCCU 1596 57 | CCAUGCCARGUGGUCCCAGGCUG
1553 124 | UGUCUUGGGUGCAUUGGAGCCUU J1597 58 | CAUGCCAAGUGGUCCCAGGCUGC
1554 15 | GUCUUGGGUGCAUUGGAGCCUUG (1598 59 | AUGCCAAGUGGUCCCAGGCUGCA
1555 16 | UCUUGGGUGCAUUGGAGCCUUGC [L599 60 | UGCCAAGUGGUCCCAGGCUGCAC
1556 17 | CUUGEGUGCRUUGGAGCCUUGCT [L600 61 | GCCRAGUGGUCCCAGGCUGCACC
1557 18 | UUGGEUGCAUUGEAGCCUUGCCU [L601 62 | CCAAGUGGUCCCAGGCUGCACCC
1558 19 [ UGGGUGCAUUGGAGCCUUGCCUT [1502 63 | CAAGUGGUCCCAGGCUGCRCCCA
1559 20 | GGGUGCAUUGGAGCCUUGCCUUG 11603 64 | AAGUGGUCCCAGGCUGCACCCAU
1560 21 | GEUGCAUUGEAGCCUUGCCULGE 1604 55 | AGUGGUCCCAGGCUGCACCCAUG
1561 22 | GUGCAUUGGAGCCUUGCCUUGCU 1605 66 | GUGGEUCCCAGGCUGCACCCAUGG
1562 23 | UGCAUUGGAGCCUUGCCUDGCUG [1606 67 | UGGUCCCAGGCUGCACCCAUGGE
1563 24 | GCAUUGGAGCCUUGCCUUGCUGC [1607 68 | GGUCCCAGGCUGCACCCAUGGCA
1564 25 | CAUUGGAGCCUUGCCUUGCUGCU 1608 69 | GUCCCAGGCUGCACCCAUGGCAG
1565 26 | AUUGGAGCCUUGCCUUGCUGCUC {1609 70 | UCCCAGGCUGCACCCAUGGCAGA
1566 27 | UUGGAGCCUUGCCUUGCUGCUCY 1610 71 | CCCAGGCUGCACCCAUGGCAGAA
1567 28 | UGGAGCCUUGCCUUGCUGCUCUA 1611 72 | CCAGGCUGCACCCAUGGCRGAAG
1568 2% | GGAGCCUUGCCUUGCUGCUCUAC 1612 73 | CAGGCUGCACCCAUGGCAGAAGE
1569 30 | GAGCCUUGCCUUGCUGCUCUACC [1613 74 | AGGCUGCACCCAUGGCAGRAGGA
1570 31 | AGCCUUGCCUUGCUGCUCUACCY J1614 75 | GGCUGCACCCADGGCAGAAGGAG
1571 32 | GCCUUGCCUUGCUGCUCUACCUC 1615 76 | GCUGCRACCCRUGGCAGAAGGAGG
1572 33 | CCUUGCCUUGCUGCUCUACCUCE (1616 77 | CUGCACCCAUGGCAGRAGGAGGA
1573 3¢ | CUUGCCUUGCUGCUCURCCUCCA 1617 78 | UGCACCCAUGECAGAAGGAGGAG
1574 35 | UUGCCUUGCUGCUCUACCUCCAC {1618 7% | GCACCCAUGGCAGRAGGAGGAGG
1575 36 | UGCCUUGCUGCUCUACCUCCACC |1619 80 | CACCCAUGGCAGAAGGAGGAGGG
1576 37 | GCCUUGCUGCUCUACCUCCACCA {1620 81 | ACCCAUGGCRGARGGAGGRGGGE
1577 38 | CCUUGCUGCUCUACCUCCACCAU 1621 82 | CCCAUGGCAGAAGGAGGAGGGCA
1578 39 | CUUGCUGCUCUACCUCCACCAUG 1622 83 | CCAUGGCAGRAGGAGGAGGGCAG
1579 40 | UGGCUGCUCUACCUCCACCAUGE {1623 84 | CAUGGCAGARGGAGGAGGGCAGA
1580 41 | UGCUGCUCUACCUCCACCAUGCC [1624 85 | AUGGCAGAAGGAGGAGGGCAGAA
1581 42 | GCUGCUCUACCUCCACCAUGCCA [1625 86 | UGGCAGAAGGAGGAGGGCAGARU
1582 43 | CUGCUCUACCUCCACCAUGCCAA [1626 87 | GGCAGEAGGAGGAGGGCAGAAUC
1583 44 | UGCUCUACCUCCACCAUGCCAAG [1627 88 | GCAGARGGAGGAGGGCAGAAUCA
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12184 AUGAACUUUCUGCUGUCUUGGGIJ AL-DP-4043 S 1940 5
GAACUUUCTIGCUGUCUTIGGGU 3 AS 1941 3 UACUUGAAAGACGACAGAACCCA 5122 2185
GUG CATIJUGGAGCCULJIGCC UUGCU AL-DP-9077 S 1942 5 GCAUUGGAGC CUUG CC UU SOLI
3 AS 1943 3 CACGUAACCUCGGAACGGAACGA 547 2186 UCIJACCUCCACCAUGCCAAGUGG
AL-DP-4021 S 1944 5 UACCUCCACCAUGCCAAGUTT 3 AS 19453
TTAUGGAGGUGGUACGGUUCA 5 48 2187 CUACCUCCACCAUGCCAAGUGGU AL-DP-4109 S

1946 5 AC CUQCACCAPCERAAGEsTdE v AR, 194 I3 TG CAaEIGEEALE &I JUCAC 5 50
2188 ACC; CABG CCAAGUGEHIE C AL{T@%’- 06 83948 5 VEGF1Z1 mRNA
CUCCAC EARBUGGUCE F° 3ASs 1049 3 UGGHCEIELUACGEUBCACCAGGS
AL-DP-408%% 1958% 1@%@8%@&%@?%@%%%%1&7‘UT 7335 A &Q%H%USAGCGCAGCUMUGCC
TTGAG GLJ,'E% &, A C%?V (B ERRGCAGEAGGEGAGAILAUC [1675 136 | GUCUAUCAGCGCAGCURCUGCCA
Sl | CAAGCAGGACEGEAGARUCAUCA {1676 137 | UCUAUCAGCGCAGCUACUGCCAU
1631 52 AAGGAGGAGGGCAGAAUCAUCAC {1677 138 | CURUCAGCGCAGCUACUGCCAUC
1632 g3 AGGAGGAGGGCAGAAUCAUCACE 1678 139 | UAUCAGCGCAGCUACUGCCAUCS
1633 94 GGAGGAGGGCAGAAUCAUCACGA [1679 140 | AUCAGCGCAGCUACUGCCAUCCA
1634 85 GAGGAGGGCAGRAUCAUCACGAA 1680 141 | UCAGCGCAGCUACUGCCAUCCAA
1635 56 | AGGAGGGCAGARUCAUCACGAAG (1681 142 | CAGCGCAGCUACUGCCAUCCAART
1636 87 GGAGGGCAGAAUCAUCACGAAGU [1682 143 | AGCGCAGCUACUGCCAUCCAAUC
1637 28 GAGGGCAGAAUCAUCACGRAGUG JL883 144 | GCGCAGCUACUGCCAUCCARUCG
1638 5% AGGGECAGAAUCAUCACGAAGUGE 1684 145 | CGCAGCUACUGCCAUCCARUCGA
1639 100 | GGGCAGAAUCAUCACGAAGUGGT [1685 146 | GCAGCUACUGCCAUCCAAUCGAG
1640 101 | GGCAGARUCAUCACGAAGUGGUG (1686 147 | CAGCURCUGCCAUCCAAUCGAGA
1641 102 | GCAGAAUCAUCACGRAGUGGUGA [1687 148 | AGCUACUGCCAUCCALUCGAGAL
1642 103 | CAGAAUCAUCACGAAGUGGUGAR [1688 149 | GCUACUGCCAUCCAAUCGAGACE
1643 104 | AGAAUCAUCACGRAAGUGGUGAAS [1689 150 | CUACGGCCAUCCARUCGAGACCC
1644 105 | GAAUCAUCACGARGUGGUGARGU [1690 151 | UACUGCCAUCCAAUCGAGACCCU
1645 106 | ARUCAUCACGRAGUGGUGAAGUU 1691 152 | ACUGCCAUCCAAUCGAGACCCUG
1646 107 | AUCAUCACGAAGUGGUGAAGUUC (1692 153 | CUGCCAUCCAAUCGRGACCCUGS
1647 108 | UCAUCACGAAGUGGUGAAGUUCA 1693 154 | UGCCAUCCRAGCGAGACCCUGGU
1648 109 | CAUCACGAAGUGGUGAAGUUCAU [1604 155 | GCCAUCCARUCGAGACCCUGGUS
1649 110 | AUCACGAAGUGGUGAAGUUCAUG [1695 156 | CCAUCCAAUCGAGACCCUGGUGS
1650 111 | UCACGAAGUGGUGAAGUUCAUGG [1696 157 | CAUCCAAUCGAGACCCUGGUGGA
1651 112 | CACGRAGUGGUGAAGUUCAUGGA {1657 158 | AUCCAAUCGAGACCCUGGUGGAC
1652 113 | ACGAAGUGGUGAAGUUCAUGGAU [1698 159 | UCCAAUCGAGACCCUGGUGGACR
1653 114 | CGAAGUGGUGRAGUUCAUGGAUG 699 160 | CCARUCGAGACCCUGGUGGACAT
1654 115 | GAAGUGGUGAAGUUCAUGGAUGU 1700 161 | CARUCGAGACCCUGGUGGACAUC
1655 116 | ARGUGGUGAAGUUCAUGGAUGUC {1701 162 | RAUCGAGACCCUGGUGGACATCU
1656 117 | AGUGGUGAAGUUCAUGGAUGUCT 11702 163 | AUCGAGACCCUGGUGGACAUCTU
1657 118 | GUGGUGAAGUUCAUGGAUGUCUA [1703 164 | UCGAGACCCUGGUGGACAUCUUC
1658 119 | UGGUGAAGUUCAUGGAUGUCUAU [1704 165 | CGAGACCCUGGUGGACAUCTUCS
1659 120 | GGUGAAGUUCAUGGAUGUCUAULC (1705 166 | GAGACCCUGGUGGACAUCUUCCE
1660 121 | GUGAAGUUCAUGGRUGUCUAUCA 1706 167 | AGACCCUGGUGGACAUCUUCCAG
1661 122 | UGAAGUUCAUGGAUGUCUAUCAG [1707 168 | GACCCUGGUGGACAUCUUCCAGG
1662 123 | GAAGUUCAUGGAUGUCUAUCAGC [1708 169 | ACCCUGGUGGACATCUUCCAGGA
1663 122 | ARGUUCAUGGAUGUCUAUCAGCG [L709 170 | CCCUGGUGGACAUCUUCCAGGAG
1664 125 | AGUUCAUGGAUGUCUAUCAGCGC 1710 171 | CCUGGUGBACAUCUUCCLGGAGU
1665 126 | GUUCADGGAUGUCUAUCAGCGCA fL711 172 | CUGGUGGACAUCUUCCAGGAGUA
1666 127 | UUCAUGGAUGUCUAUCAGCGCAG [1712 173 | UGGUGGACAUCUUCCAGGAGUAC
1667 128 | UCAUGGAUGUCUAUCAGCGCAGE [1713 174 | GGUGGACAUCUUCCAGGAGUACC
1668 129 | CAUGGAUGUCUAUCAGCGCAGCU (1714 175 | GUGGACADCUUCCAGGAGUACCS
1669 130 | AUGGAUGUCUAUCAGCGCAGCUA 1715 176 | UGGACAUCUUCCAGGAGUACCCU
1670 131 | UGGAUGUCUAUCAGCGCAGCUAC 1716 177 GGACAUCTUCCAGGAGUACCCUG
1671 132 | GGAUGUCUAUCAGCGCAGCUACY {1717 178 | GACAUCUUCCAGGAGUACCCUGA
1672 133 | GAUGUCUAUCAGCGCAGCUACUG 1718 179 | ACAUCUUCCAGGAGUACCCUGAY
1673 134 | AUGUCUAUCAGCGCAGCUACUGE [1719 180 | CAUCUUCCAGGAGUACCCUGAUG
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CCUCCACCAUGCCAA.GUGGUCCC AL-DP-4097 5 1952 5 UC CAC CAUGC CAAG UGGUCCC 3
AS 1953 3 GGAGGUGGUACGGUUCACCAGGG 5 AL-DP-4017 S 1959 5 UCCACCAU GC CAAG
UGGUCTT3 AS 19553 TTAGGUGGUACGGUUCACCAG 5 52 2190
CUCCACCAUGCCAAGUGGUCCCA AL-DP-4048 S 1956 5 CCACCAUGCCAAGUGGUCCCA 3
AS 1957 3 GAGGUGGUACGGUUCACCAGGGU 5 AL-DP-4103 S 1958 5
CCACCAUGCCAAGUGGUCCTT 3 AS 1959 3 TT GGUGGUACGGUUCACCAGG 5 532191

UCCACCAUGCEARGHGGHTE: GAGAENR-403 5 5 H060 5 AGEABG BOAMUBGUCCCAG 3
AS 1961 FAGOUGGUACGGUEEACCABGGUS: ARDIEAN]S S 10857521 mana
CACCAUGCCARGUBEUCCCT 32 AS 10633 FTeUSE ARG EEUHCACEAGGE 584 2102
CCAGCCAGCE AR Lo P R AU TR B ab | 1 227, [ TR e ac ] GG 3
i Eh It s ) A Ao et M s T e P P v AR el S
/\S’ 1722 183 COUCCAGGAGUACCCUGRUGAGA {1768 228 UGUGUGLCCCUCAUGCGAUGCEG
1723 184 UUCCAGGAGUACCCUGAUGAGRAU 1769 230 GUGUGCCCCUGRUGCEGAUGCGEGEE
1724 1858 UCCAGGAGUACCCUGAUGAGAUC 1770 231 UGUGCCCCUGAUGCGAUGCEGEE
1725 i86 CCAGGAGUACCCUGAUGAGAUCG (1771 232 GUGCCLCUGAUGCGAUGCEEEGE
1726 187 CAGGAGUACCCUGAUGAGAUCGA 1772 233 UGCCCCUGAUGCGAUGCEEGEEET
1727 188 AGGAGUACCCUGAUGAGRUCGAG {1773 234 GCCCCUGAUGCGAUGCEEEEECT
1728 18% GGAGUACCCUGAUGAGAUCGAGU 1774 235 CCCCUGAUGCGAUGLGEGGGECUG
1729 190 GAGUACCCUGAUGAGAUCGAGUA 1775 236 CCCUGAUGCGAUGLGEEEECUGT
1730 18l AGUACCCUGAUGAGAUCGAGUAC 1776 237 CCUGAUGCGRUGCGGEEEGCUGCY
1731 192 GUACCCUGAUGAGAUCGAGUACA L7177 238 CUGAUGCGAUGCGGEEGECUGCUG
1732 193 UACCCUGAUGAGAUCGAGUACAU 1778 238 UGAUGCGAUGCEGEEECUGCUGT
1733 194 ACCCUGAUGAGAUCGAGUACAUC 11778 240 GAUGCGAUGLEGGEEGCUGCUGCA
1734 185 CCCUGAUGAGAUCGAGUACAUCU 1780 241 AUGCGAUGCEEGEEECUGCUGCAA
1735 186 COUGAUGAGAUCGAGUACAUCUU L1781 242 UGCGAUGCGEGEGCUGCUGCAAD
1736 187 CUGAUGAGAUCGAGUACAUCUUC (1782 243 GCGAUGCGGEEECUGCUGCAAUG
1737 198 UGAUGAGAUCGAGUACAUCUUCA 1783 244 CGAUGCEEGEEECUGCUGCARUGA
1738 199 GAUGAGAUCGAGUACAUCUUCAA {1784 245 GAUGCGGEGEGCUGCUGCARUGAC
1739 200 AUGAGAUCGAGUACAUCUUCRAG 1785 246 AUGCEGEGEECUGCUGCRRAUGALCE
1740 201 UGAGAUCGAGUACAUCUUCAAGE 11786 247 UGCGEGLELUGCUGCAAUGALGA
1741 202 GAGAUCGAGUACAUCIUCAAGCC {1787 248 GCGGGGEECUGCUGCAAUGACGAG
1742 203 ARGAUCGAGUACAUCUUCAAGCCA 1788 249 CGEGGGCUGCUGCARBGACGAGE
17143 204 SAUCGAGUACAUCUUCRAGCCAU 1789 250 GEEEGCUGCUGCAAUGACGAGEG
1744 205 AUCGAGUACAUCUUCRAGCCARUC (L1790 251 GGEGCUGCUGCARAUGACGAGGGC
1745 20¢ UCGAGUACAUCUUCAAGCCAUCC 1791 252 GGECUGCUGCAAUGACGAGGGCT
1746 207 CGAGUACAUCUUCARAGCCAUCCY [L792 253 GECUGCUGCAAUGACGAGEGLCU
1747 208 GAGUACAUCUUCAAGCCAUCCUG 21793 254 GCUGCUGCARUGACGAGGGCCUG
1748 209 AGUACAUCUUCAAGCCAUCCUGT 1764 255 CUGCUGCAAUGACGRGGGCCUGG
174¢% 210 GUACAUCUUCAARGCCAUCCUGUS 1795 2586 UGCUGCAAUGACCAGGGCCUGGA
17350 211 UACAUCUUCARGCCAUCCUGUGU 1796 257 GCUGCAAUGRCGAGEGCLUGGAG
1751 212 ACAUCUUCRAGCCAUCCUBUGUG {1797 258 CUGCAAUGACGAGGECCUGGAGY
1732 213 CAUCUUCAAGCCAUCCUGUGUGC (1798 259 UGCAAUGACGAGEECCUGGAGUG
1753 214 AUCUUCRAGCCAUCCUGUGUGCC 1799 280 GCAAUGACGAGGGCCUGGAGUGU
1754 215 UCUUCAAGCCATCCUGUGUGCCC 18C0 261 CAARUGACGAGGGCCUGGAGUGUG
1755 216 CUUCAAGCCAUCCUGUGUGCCCC 1801 262 ARUGACGAGGGCCUGGAGUGUGU
1756 217 UUCAAGCCAUCCUGUGUGCCCCU {1802 263 AUGACGAGGECCUGGAGUGUGUG
1757 218 UCAAGCCAUCCUGUGUGCCCCUG (1803 264 UCGACGAGGGCCUGGAGUGUGUGC
1758 21¢ CAAGCCAUCCUGUGUGCCCCUGA {1804 265 GACGAGGGCCUGGAGUGUGUECC
1759 220 AAGCCAUCCUGUGUGCCCCUGAU 1805 26¢ ACGAGGGCCUGGAGUGUGUGLCC
1760 221 AGCCAUCCUGUGUGCCCCUGAUG 1806 267 CGAGGGCLUGGAGUGURUGCCCA
1761 222 GCCAUCCUGUGUGLCCCUGAUGC 1807 268 GAGGGUCUGGAGUGUGUGCCCAC
1762 223 CCAUCCUGUGUGCCCCUGAUGCG 1808 269 AGGECCUGGAGUGUGUGCCIACU
1763 224 CAUCCUGUGUGCCCCUGAUGCGA 14809 270 GGEGCCUGGAGUGUGUGCCCACUG
1764 2258 AUCCUGUGUGCCCCUGAUGCGAU 1810 271 GGCCUGGAGUGUGIGCCCACUGA
1765 226 UCCUGUGUGCCCCUGAUGCGAUG (1811 272 GCCUGGAGUGUGUGCCCACUGARG
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1965 3 GGUGGUACGGUUCACCAGGGUCC 5 Me-DP-4084 S 1966 5
ACCAUGCCAAGUGGLICCCAT T3 AS 1967 3 TTUGGTJACGGUUCACCAGGGU 5 positionin
ORE SEQ ID NO: Target sequence (5"-3) Duplex ID Stran dl e 9 Strand Sequences 55 2193 CAC
CAUGCCAAGUGGUCC CAGGC AL-DP-4093 S 1968 5 CCAUGC CAAGUGGU CC CAGGC 3 AS
1969 3 GUGGUACGGUUCACCAGGGUCCG 5 AL-DP-4085 S 19705
CCAUGCCAAGUGGUCCCAGTT 3 AS 1971 3 TTGGUACGGUUCACCAGGGUC 556 2194

ACCAUGCTCAAGHGGHCTCLALBEHIALDRA03/ S 19/ D CAUGCEAAGHEICLCAGGCU 3
AS 1973 3 GCIABGEUUCACEABGBUCCGAS . Al-DPEAD54 S 19748521 mrita
CAUGCCAAGURELPHCAGGT 3¢ 3051975 B TTGUHAEEEBUUCACCAGEEUCC 5.57 2195
CCAUGCEEAGUGEUACCABEEUE AL 4638 ¥ 1976 5 AJGEEARGHECHECHEREGCUG 3
1813 274 | CUGGAGUGUGUGCCCACUGAGGA 18597 | 320 | UGCGGAUCAARRCCUCACCAAGGE
1814 275 | UGGAGUGUGUGCCCACUGAGGAG [1860 321 | GCGGAUCARACCUCACCARGGCC
1815 276 | GGAGUGUGUGCCCACUGAGGAGU [1861 322 | CGGAUCARACCUCACCAAGGCCA
1816 277 | GAGUGUGUGCCCACUGAGGAGUC [1862 323 | GGAUCARACCUCACCRAGGCCTAG
1817 278 | AGUGUGUGCCCACUGAGGAGUCT {1863 324 | GAUCARACCUCACCAAGGCCAGC
1818 279 | GUGUGUGCCCACUGAGGAGUCCE 1864 325 | AUCAARCCUCACCRAGGCCAGCA
1819 280 | UGUGUGCCCACUGAGGAGUCCAL [1865 326 | UCAAACCUCACCRAGGCCAGCAC
1820 281 | GUGUGCCCACUGAGGAGUCCAAC [1866 327 | CARACCUCACCAAGGCCAGCACE
1821 282 | UGUGCCCACUGAGGAGUCCRACA 11867 328 | AARCCUCACCAAGGCCAGCACAU
1822 283 | GUGCCCACUGAGGAGUCCRACAU [L8E8S 329 | ARCCUCACCAAGGCCAGCACAUA
1823 284 | UGCCCACUGAGGRGUCCAACAUC [1869 330 | ACCUCACCAAGGCCAGCACAURG
1824 285 | GCCCACUGAGGAGUCCAACAUCA [1870 331 | CCUCACCARGGCCAGCACAUAGE
1825 286 | CCCACUGAGGAGUCCAACAUCAC [1871 332 | CUCACCAAGGCCAGCRCAUAGGA
1826 287 | CCACUGAGGAGUCCAACAUCACC [1672 333 | UCACCRAGGUCAGCACRURGGAG
1827 288 | CACUGAGGRGUCCAACAUCACCA [1873 334 | CACCAAGGCCAGCACAUAGGAGA
1828 289 | ACUGAGGAGUCCAACAUCACCAU 1874 335 | ACCAAGGCCAGCACRUAGGAGAG
1829 290 | CUGRGGRGUCCARCAUCACCRUG 1875 336 | CCAAGGCCAGCACAUAGGAGAGE
1830 291 | UGAGGAGUCCAACAUCACCAUGC [1876 337 | CAAGGCCAGCACAUAGGAGAGAU
1831 292 | GAGGAGUCCAACRUCACCAUGCE 1877 338 | AAGECCAGCACAURGGAGAGAUG
1832 293 | AGGAGUCCAACAUCACCAUGCAG [1878 339 | AGGCCAGCACAUAGGAGAGAUGA
1833 294 | GGAGUCCARACAUCACCRUGCAGA [187% 340 | GECCAGCACAUAGGAGRGAUGAG
1834 295 | GRGUCCABRCAUCACCAUGCAGAU [1880 341 | GCCAGCACAURGGAGAGAUGAGC
1835 296 | AGUCCAACAUCACCAUGCAGAUU 1881 342 | CCAGCACAUAGGAGAGAUGAGCU
1836 267 | GUCCAACAUCACCAUGCAGAUUA 11882 343 | CAGCACAUAGGAGAGAUGAGCUU
1837 298 | UCCRACAUCACCAUGCAGAUUAU [1883 344 | AGCACAUAGGAGAGAUGAGCUUC
1838 299 | CCARCAUCACCAUGCAGAUUAUG (1884 345 | GCACAUAGGAGAGAUGAGCUUCC
1839 300 | CAACAUCACCAUGCAGAUUAUGC [1685 346 | CACAUAGGAGAGAUGAGCUUCCU
1840 301 | ARCAUCACCAUGCAGAUURUGCG {1886 347 | ACAUAGGAGAGAUGAGCUUCCUR
1841 302 | ACAUCACCAUGCAGAUUAUGCGG |1887 348 | CAUAGGAGAGAUGAGCUUCCUAC
1842 303 | CAUCACCAUGCAGRUUAUGCGGA |1888 345 | AUAGGRGAGAUGRGCUUCCUACA
1843 304 | AUCACCAUGCAGAUUAUGCGGAU [1889 350 | UAGGAGAGAUGAGCUUCCUACAG
1844 305 | DCACCAUGCAGAUUAUGCGGAUC [1850 351 | AGGAGAGAUGAGCUUCCUACAGC
1845 306 | CACCAUGCAGAUUAUGCGGAUCE [1891 352 | GGAGAGRUGAGCUUCCUACAGCA
1846 307 | ACCAUGCAGAUUAUGCGGAUCAA [1892 353 | GAGAGAUGAGCUUCCUACAGCAC
1847 308 | CCAUGCAGAUUAUGCGGAUCARA [1893 354 | AGAGAUGAGCUUCCUACAGCACE
1848 309 | CAUGCAGAUUAUGCGGAUCARAC [1854 355 | GAGAUGAGCUUCCUACAGCACAR
1849 310 | AUGCAGAUUAUGCGGAUCABACC [1B8S 356 | AGAUGAGCUUCCUACAGCACRAC
1850 311 | UGCAGAUUAUGCGGAUCRARCCU [18S6 357 | GRUGAGCUUCCUACAGCACAACA
1851 312 | GCAGAUUAUGCGGAUCRAACCUC |1897 358 | AUGAGCUUCCUACAGCACAACAA
1852 313 | CAGAUUAUGCGGAUCARACCUCA [1898 359 | UGAGCUUCCUACAGCACRACAAR
1853 314 | AGAUUAUGCGGAUCARACCUCAC [1892 360 | GAGCUUCCUACAGCACRACAAAU
1854 315 | GAUUAUGCGGRUCAAACCUCACC [190D 361 | AGCUUCCUACAGCRCARCRARAUG
1855 316 | AUUAUGCGGAUCAAACCUCACCA {1903 362 | GCUUCCUACAGUACAACARAUGU
1856 317 | UJAUGCGGAUCAAACCUCACCAR [1902 363 | CUUCCUACAGCACAACAARUGUG
1857 | 318 | UAUGCGGAUCAARCCUCACCAAG [1903 364 | UUCCUACAGCRCAACRARUGUGH
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AS 1977 3 GGUACGGUUCACCAGGGUCCGAC 5 AL-DP-4086 S 1978 5

AUGCCAAGUGGUCCCAGGCTT 3

AS 1979 3 TTUACGGUUCACCAGGGUCCG 5 58 2196

CAUGCCAAGUGGUCCCAGGOUGC AL-DP-4049 S 1980 5 UGCCAAGUGGUCCCAGGCUGC 3
AS 1981 3 GUACGGUUCACCAGGGUCCGACG 5 AL-DP-4087 S 1982 5 UGCCAAGUGG UC

3 AS 1983 3 TTACGGUUCACCAGGGUCCGA 5 59 2197
AUGCCAAGUGGUCCCAGGCUGCA AL-DP-4001 5 1984 5 GC CAAG UGGU CcC CAGGCUGCA 3

CCAGGCUTT

5 GU CC

GCAC 3

AS 1985 3 UACGGIIUOACCAGEGUEGEAGGU SR
CAGGCUGF Tn vAS-1987 3EGCAGBICACCAL @;MZ@GA(, 5 60 Z198, nion
UGOCAAGUGGHECEAGGCUGEAC Al -DP-4007.S 1988 5 FUAAGUGEILIECECAGGCI
AS 1989 FACGGLHYECA VRS EAEENEs ALLDP-4088 S 1990 5 CCAAGUGGIIC
CCAGGCUB Cr Y A g8 e Yt IEACCAGGGUCCGACG 561 2199
GCCA AGUE LB EACCEHE SRS NS H-Ao70-5-1H92

TO07 T 368 | URCAGCRCAACARADSUGRAUGC | — = 1 °

1608 369 ACAGCACAACARBUGUGRRIGOUA

190% 370 CAGCACAACRAAUGUGARUGCAG

1910 371 AGCACAACAAAUGUGAAUGCAGA

1911 372 GUACAACAAAUGCUGAAUGCAGAC

1912 373 CACAACRAAUGUGAAUGCAGACC

1813 374 ACARCARAUGUGAAUGCAGACCA

1914 375 CARACARRUGUGARUGCAGACCAA

1915 376 AACAAAUGUGRAUGUAGACCARA

1816 37 ACARAUGUGAAUGCAGACCARRG

1917 378 CAAMIGUGAAUGCAGACCARAGAE

1518 379 ARRUGUGAAUGCAGACCARRGAR

1818 380 AMUGUGAAUGCAGACCAARGARA

1820 381 AUGUGAAUGCAGACCAAAGALDG

1821 382 UGUGAAUGCAGACCAAAGARAGA

15822 383 GUGARUGCAGACCARAGAARAGALS

1923 384 UGHAUGCAGACCAARGARAAGATUR

1824 385 GRAUGCAGACCARAGAARGAURG

1925 386 AAUGCAGACCAAAGAARGAUAGA

1926 387 AUGCAGACCAAAGHAAGAURAGALS

1827 388 UGCAGACCARAGRAAGAUAGAGC

1628 389 GCAGACCRAAGAARGAUAGAGCA

1928 380 CAGACCAARGAMAGAUAGAGCAA

1936 391 AGACCARAGAARGAUAGAGCARG

1931 392 GACCALRAGRARGAUAGAGCRAAGA

1932 393 ACCAAAGBAAGAURGAGCARGAC

1933 394 CCohAGARASAURAGAGCEAGACA

1934 395 CRaAGARAGAURGAGCRRAGACRA

15835 38¢ AAAGAARGAUAGAGCAAGACAAG

1936 367 AAGAAMGAUNCAGCAAGACARGA

1837 388 AGRAAGRUAGAGCARGACAAGAR

1938 389 GALAGAUAGAGCAAGACRRGAAN

1939 400 AAAGAUAGAGCAAGACRAGRARL
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5 CAAGUGGUCCCAGGCUGCACC 3 AS 1993 3 CGGUUCACCAGGGUCCGACGUGG 5
AL-DP-9055 5 1994 5 CAAGUGGUCCCAGGCUGCAT T3 AS 19953
TTGUUCACCAGGGUCCGACGU 5 162 2200 CCM:GT.3G G UC CCAGGCUGCACCC AL-DP-4071
S 1996 5 AAGUGGUCCCAGGCUGCACCC 3 AS 1997 3 GGUUCACCAGGGUCCGACGUGGG 5
positi on in ORF Target sequence Duplex ID Stran 1 erts Strand Sequences AL-DP-9056 S
1998 5 AAGUGGUCCCAGGCUGCACTT 3 AS 1999 3 TTUUCACCAGGGUCCGACGUG 5 63

2201 OAAGUGGHRRGAGEEUSCACHEAAL-D2-4072 5 2000 5 AGUGGUCCCAGGCUGCACCCA
3 AS 2001 3 GQUCAGCCAGGGUCCGACGUGGGU 5 AL-DP-4057 S 2002 5

AGUGGUCCCAGUEUGTABRE T3 niisense
positi; SEQ Target sequence StranSEQ
onin] ID Duplex ID d iy Sirand Sequences

. {ORF| NO: (53" NO:
1 2184 RUGAACUTUCUGCUGUCUUGGGY [AL-DE-4043 | § [1940] 5 GAACUUUCUGCUGUCUUGGED
AS 18413 UACUUGRAAGACGACAGAACCCA
22 2185 [GUGCAUUGGAGCCUUGCCUUGEY AL-DP-4077 | § [1842| 5 GCAUUGGAGCCUUGCCUUGCU
A8 |1943|3 CACGUAACCUCGGAACGGARCGA
47 [2186 [JCUACCUCCACCAUGCCAAGUGG BL-DP-4021 | 5 {1944} 5 UACCUCCACCAUGCCARGUTT
A5 [1945]3 TTAUGGAGGUGGUACGGUUCA 5
48 12187{CUACCUCCACCAUGCCARGUGGY AL-DP-4109 | 8 [1946] 5 ACCUCCACCAUGCCARAGUGTT
25 19473 TTUGGAGGUGGUACGGUUCAC 5
50 {2188 [RCCUCCACCAUGCCARGUGGUCC BL-DP-4006 | S [1948| 5 CUCCACCAUGCCAAGUGGUCC
AS 19493 UGGAGGUGGUACGGEUUCACCAGG
AL-DP-4083 | S [1950| 5 CUCCACCAUGCCAAGUGGUTT
28 [1951(3 TTGAGGUGGUACGGUUCACCA 5
51 2180 |CCUCCACCAUGECARGUGGUCEE [AL-DP-4047 | 8 [19521 5 UCCACCAUGCCARGUGGUCCC
AS [1953]3 GGAGGUGGUACGGUUCACCAGGS
AL-DP-4017 | S [1954| 5 UCCACCAUGCCAAGUGGUCTT
AS 195513 TTAGGUGGUACGGUUCACCAG 5
52 2190 |CUCCACCAUGCCARGUGGUCCCA [AL-DP~4048 | S [1956] 5 COACCAUGCCAAGUGGUCCCA
AS [1957|3 GAGGUGGUACGGUUCACCAGGGU
AL-DP-4103 | 5 |1958] 5 CCACCAUGCCAAGUGGUCCTT
A5 [1959 |3 TTGGUGGUACGGUUCACCAGE 5
53 2191 [WCCACCAUGCCAAGUGGUCCCAG BL-DP-4035 | 5 11960] 5 CACCAUGCCAAGUGGUCCCAG
AS 1961 |3 AGGUGGUACGGUUCACCAGSESEUC
ATL-DP-4018 | 5 |1962| 5 CACCAUGCCARGUGGUCCCTT
AS [1963{3 TTGUGGUACGGUUCACCAGGG 3
54 2192 CCACCAUGCCAAGUGGUCCCAGE RL-DP-4036 | S [1964| 5 ACCAUGCCAAGUGGUCCCAGG
A% |1965|3 GGUGGUACGGUUCACCAGGGUCTS
AL-DP-4084 | & 11966 5 ACCAUGCCAAGUGGUCCCATT
AS [1967]3 TTUGGUACGGUUCACCAGGEU 3
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AS 2003 3 TTLICACCAGGGUCCGACGUGG 5 64 2202 GUGGUCCCAGGCUGCACCCAU
a-DP-4066 5 2009 5 GUGGUCCCAGGCUGCACCCTT 3 AS 2005 3
TTCACCAGGGUCCGACGUGGG 5 99 2203 GGGCAGAAUCAUCACGAAGUGG AL-DP-9022 S
AS 2007 3 TTCCGUCUUAGUAGUGCUUCA 5 100
2204 GGCAGAAUCAUCACGAAGUGGU AL-DP-4023 S 2008 5 GCAGAAUCAUCACGAAGUGTT 3
AS 2009 3 TTCGUCUUAGUAGUGCUUCAC 5 101 2205 GGCAGAAUCAUCACGAAGUGGUG

2006 5 GGCAGAAUCAUCACGAAGUTT 3

1076 S

AL-DP-40245 20105 CAGAAUCAUCACCRAGUGGTT 3T_A$ 20113
TTGUCUUABIARUGCUUEECES 102 ZZOGmﬁﬁAJSE}G}%%CACGAAMé AL-DP-
2012 5 AGIRAYJGACACGAASIGGUGA 3  AS 2013 3 QBUCTIJUAGUAGUGCUUCACCACU 5
AL'DP'401%§ %Qéﬁcéﬁ%%%%MM%Trés 1968} 5 CCAUGCCAAGUGGUCCCAGGEC 3
A8 |186%|3 GUGGUACGGUUCACCAGGGUCCG 5
BT.-DP-4085 S [1970 5 CCAUGCCAAGUGGUCCCAGTT 3
A8 1197113 TTGGUACGGUUCACCAGGEUC b
56 [2194 [RCCAUGCCAAGUGGUCCCAGGCY AL-DP-4037 8 1972 5 CAUGCCAAGUGGUCCCAGGCU 3
AS [1973[3 UGSGUACGGUUCACCARGGGUCCGA 5
BL-DP-4054 s 1974 5 CAUGCCAAGUGGUCCCAGGTT 3
AS |1975{3 TITGUACGGUUCACCAGGGUCC 5
57 [21 95 ICCAUGCCAAGUGGUCCCAGGCUG PL-DP-4038 S [1976 5 AUGCCAAGUGGUCCCAGGCUG 3
A5 (197713 GGUACGGUUCACCAGGGUCCGAC 5
AL,-DP-4086 S {1878 5 AUGCCAAGUGGUCCCAGGCTT 3
AS [197913 TTUACGGUUCACCAGGGUCCSE 5
58 {2196 |CAUGCCAAGUGGUCCCAGGCUGT AL-DP-4043 | 5 |1980 5 UGSCCAAGUGGUCLCCAGGCUGE 3
AS |2981|3 GUACGGUUCACCAGGGUCCGALGE 5
IAL~DP-4087 5 1982 5 UGCCRAGUGGUCCCAGGCUTT 3
AS {18833 TTACGGEUUCACCAGGGUCCGA 5
59 2197 AUGCCAAGUGGUCCCAGGCUSCA AL~-DP-~4001 5 {1984 5 GCCAAGUGGUCCCAGGCUGCA 3
AS |1983513 UACGGUUCACCAGGGUCCGACGU 5
ARL-DP-4052 | A [1986 5 GUCAAGUGGUCCCAGGCUGTT 3
AS |1887{3 TTCGGUUCACCAGGGUCCGAC 3
60 2198 UGCCARGUGGUCCCAGGCUGCAC AL~DP-4007 S 11988 5 CCARGUGGUCCCAGGCUGCAC 3
AS |198%9{3 ACGGUUCACCAGGGUCCGACGUG 5
BL-DP-4088 | S |1290F 5 CCAAGUGGUCCCAGGCUGCTT 3
A5 199113 TTGGUUCACCAGGGUCCGACS 5
51 12199 GCCAASUGGUCCCAGGCUGCACC RL-DP=-4070 53 |1892 5 CAAGUGGUCCCAGGCUGCACT 3
A3 19933 CGCUUCACCAGGGUCCGACGUGE 5
RL-DP-4055 S [19%4 5 CAAGUGGEUCCCAGGCUGCATT 3
A% {199513 TTREUUCACCAGGGUCCGACGY B
62 2200 [CCRAGUGGUCCCAGGCUGCACCC BL-DP~4071 S 1996 5 AAGUGGUCCCAGGCUGCACCC 3
AS [1997{3 GGUUCACCAGGGUCCGACGUGESE 5
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AS 2015 3 TTUCUUAGUAGUGCUUCACCA 5 103 2207 CAGAAUCAUCACGAAGUGGUGAA
AL-DP-4025 S 2016 5 GAAUCAUCACGAAGUGGUGTT 3 AS 20173
TTCUUAGUAGUGCUUCACCAC 5 109 2208 GAAUCAUCACGAAGUGGUGAAG AL-DP-4110 S

2018 5 AAUCAUCACGAAGUGGUGATT 3

AS 2019 3 TTUUAGUAGUGCUUCACCACU 5 105

2209 GAAUCAUCACGAAGUGGUGAAGU AL-DP-4068 S 2020 5 AUCAUCACGAAGC7GGUGAATT
3 AS 2021 3 TTUAGUAGUGCUUCACCACUU 5 113 2210 CGAAGUGGUGAAGUUCAUGGAU

AL-DP-407F S PO22 5 GAAGUGGUGAAGUUCAUGGAU AS 20233
UGCUUCABRAGDDCAAGURCEUR 5 121 22&&;@&6@5@% UGAUGGAUGHGIMEICA AL-DP-4080 S
2029 5 GARBUYCAUGGAUGUHCUAUCA 3§ AS 202% 3 GRCUUCAAGUACCUACAGAUAGU 5 129
2212 CAUGGAUGUCUAUCAGCGCAGCU id-1d2Pidlslll S 2028 5 UGGALGHEIMNICAGCGCAGTT
3 AS 119993 TTUUCACCAGGGUCCGACGUG 5
63 2201 CAAGUGGUCCCAGGCUGCACCCA AL-DP-4072 5 [2000 5 AGUGGUCCCAGGCUGCACCCA
RS 2001 GUUCACCAGGGUCCGEACGUGEGU
RL-DE-4087 g |z002 5 AGUGGUCCCAGGCUSCACCTT
AS 2003 TTUCACCAGGGUCCGACGUGSE 3
64 2202 BAGUGGUCCCAGGCUGCAZCCAY AL~DP-4066 S j2004 5 GUGGUCCCAGGCUGCACCLTT
RS 2005 TTCACCAGGGUCCGACEUGES 5
9% 12203 AGGGCAGAAUCAUCACGRAAGUGGE AL-DP-4022 S 2006 5 GGCAGAAUCARUCACGRACGUTT
Ag [20607 TTCCGUCUUAGUAGUGCUUCA B
100 2204 [GEGCAGARAVUCAUCACGAAGUGGU AL~DP~-4023 S |2008 5 GUAGAAUCAUCACGAAGUGTT
AS 120008 TTCGUCUUAGUAGUGCUUCAL 5
101 [2205 |3GCAGRAUCRUCACGARGUGGUS [AL-DP~4024 S 2010 5 CAGAAUCAUCRCGAAGUGETT
AS (2011 TTGUCUUAGUAGUGCUUCACC B
102 2206 |GCAGRAUCAUCACGAAGUGGUGA RAL-DP-4076 S 2012 5 AGABUCAUCACGRAGUGGUGA
" AS [2013{3 CGUCUUAGUAGUGCUUCACCACY
AL~DE~-4019 s 2014 5 AGARUCAUCACGAAGUGGUTT
AS [2015 TTUCUUAGUAGUGCUUCACCA 5
103 12207 |CAGAAUCAUCACGAAGUCGUGRA AL~DP~4025 g 2016 5 GARAUCAUCACGAAGUGGUGTT
AS 2017 TTCUUAGUAGUGCUUCACCAC 5
104 2208 AGRAUCAUCACGRAGUGLUGARG AL~DP~-4110 g {2018 5 AAUCAUCACGALGUGGUGATT
AS (2018 TTUUAGUAGUGCUUCACCAECU B
105 [2209 GRAUCAUCACGAAGUGGUGRAAGU RL-DP-4068 8 2020 5 AUCAUCACGAAGUGGUGAATT
AS [2021 TTUAGUAGUGCUUCACCACUY &
113 2210 ACGARAGUGGUGRAGUUCAUGGAU RL~-DP-4078 S {2022 5 GAAGUGGUGAAGUUCAUGGAU
A 2023 UGCUBCACCACUUCAAGUACCUA
121 {2211 |GUGAAGUUCAUGGATLIGUCUAUCA AL-DP-4080 S 2024 5 GRAGUUCAUGGAUGUCUAUCA
AS 2025 CACUUCAAGUACCUACAGAUAGU
129 {2212 ICAUGGAUGUCUAUCAGCGCAGCY BL-DP-4111 s 2026 5 UGGAUGUCUAUCAKRGCGCAGTT
AS |2027 TTACCUARCAGATAGUCGCGUC 5

87



AS 2027 3 TTACCUACAGAIJAGUCGCGUC 5 positi on in ORE SEQ 100 NO: Target sequence
(5'4") Duplex II) StrantEQ d ID 0: Strand Sequences
AUGGAUGUCUAUCAGCGCAGCUA AL-DP-4041 S 2028 5 GGAUGUCUAUCAGCGCAGCUA 3
AS 2029 3 UACCUACAGAUAGUCGCGUCGAU 5 AL-DP-4062 S 20305

GGAUGUCUAUCAGCGCAGCT T 3

130 2213

AS 2031 3 TTCCUACAGATTAGUCGCGUCG 5 131 2214

UGGAUGUCUAUCAGCGCAGCUAC AL-DP-9069 5 2032 5 GAUGUCUALICAGCGCAGCUTT 3

AS 2033 3 TTOUAGAGAUAGUCGCGUCGA 5 132 2215 LTS% PGUCUAUCAGCGCAGCUACU
AL-DP-41135454 5 AU Tﬁ’%ﬁtf?&“ﬂ’CAGCGC%@uﬂTfﬁ?ﬂmis 2035 3 grand Seqnences
TTUACAGABAGYCGCGUCGAY 5 133 22116 GAUGULUAYCAGCGCAGCUACUG AL-DP-4026 5
2036 5 UGHGUAUGAL e MoIIAGETD [ar-Dp-4041 | 5 12028] 5 GGAUGUCUAUCAGCGCAGCUA 3
AS [2028{3 UACCURCAGAUAGUCGCGUCGAU 5
AL-DP-4062 | $ 2030| 5 GGAUGUCUAUCAGUGCAGCTT 3
AS 203113 TTCCUACAGAUAGUCGCGUCG 5
131 2214 [USGAUGUCUAUCAGCGCAGCUAC AL-DP-4069 | S |2032] 5 GAUGUCUAUCAGCGCAGCUTT 3
A5 [2033|2 TTCUACAGAUAGUCGCGUCGA 5
2215 |GGAUGUCUAUCAGCGCAGCUACT AL-DEF-4112 | 5§ 12034 5 AUGUCUAUCAGCGCAGCUATT 3
AB |2033[3 TTUACAGRUAGUCGCGUCGAU 3
133 2216 |[GAUGUCUAUCAGCGCAGCUACUG AL-DP-4026 | S [2038] 5 UGUCUAUCAGCGCAGCUACTT 3
AS {20373 TTACAGARUAGUCGCGUCGAUG 5
134 12217 RUGUCUAUCAGCGCAGCUACUGC BL~DP-4095 | S |2038] 5 GUCUARUCAGCGCAGCUACUGC 3
AS [203%{3 UACAGARUAGUCGCGUCGAUGACG 5
AL-DP-4020 | 5 12040 5 GUCUAUCAGCGCAGCUACUTT 3
AS 2041 |3 TTCAGRUAGUCGCGUCGAUGA 5
135 {2218 [UGUCUAUCAGCGCAGCUACUGCC AL-DP-4027 | § [2042] 5 UCUAUCAGCGCAGCUACUGTT 3
AS 120433 TTAGAUAGUCGCGUCGAUGAL 5
144 12219 |GCGCAGCUACUGCCAUCCAAUCG AL-DP-4081 | S |2044 5 GCAGCUACUGCCARUCCAAUCG 3
AS 20453 CGCGUCGAUGACGGUAGGUUAGT 3
146 2220 [GCAGCUACUGCCAUCCAAUCGAG BL-DP-4098 | S 2046 35 AGCUACUGCCAUCCRAUCGAG 3
AS 2047|3 CGUCGAUGACGGUAGGUUAGCUC 3
149 {2221 IGCUACUGCCAUCCAAUCGAGACT AL-DP-4028 | 5 12048| 5 UACUGCCAUCCRAUCGAGATT 3
AS |2049|3 TTAUGACGGUAGGUUAGCUCU 5
150 [2222 ICUACUGCCAUCCAAUCGAGACCC AL~-DP-4029 | 5 12050 5 ACUGCCAUCCRAUCGAGACTT 3
AS 205143 TTUSACGGUAGGUUAGCUCUS 3
151 12223 [UACUGCCAUCCARUCGAGACCCY [AL-DP-4030 | S {2052 5 CUGCCAUCCARRUCGAGACCTT 3
AS [2053(3 TTGACGGUAGGUUAGCUCUGG 5
152 2224 JACUGCCAUCCAAUCGAGACCCUG AL-DP-4031 | 8§ 2054 5 UGCCAUCCARUCGAGACCCTIT 3
AS |205543 TTACGGUAGGUUAGCUCUGGSE &
166 |2225 IGAGACCCUGGUGGACAUCUUCCA AL-DP-4008 | 5 [2056 5 GACCCUGGUGGACRUCUUCCA 3
A5 120573 CUCUGGGACCARCCUGUAGRAGGU 5
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AS 2037 3 TTACAGAUAGUCGCGUCGAUG 5 134 2217 AUGUCUAUCAGCGCAGCUACUGC
AL-DP-4095 S 2038 5 GUCUAUCAGCGCAGCUACUGC 3 AS 20393
UACAGAUAGUCGCGUCGAIJGACG 5 AL-DP-9020 S 2090 5 GUCUAUCAGCGCAGCUACUTT 3
AS 2091 3 TTCAGAUAGUCGCGUCGAUGA 5 135 2218 UGUCUAUCAGCGCAGCUACUGCC

AL-DP-4027 S 2042 5 UCUAUCAGCGCAGCUACUGTT 3 AS 2093 3
TTAGAUAGUCGCGUCGAUGAC 5 199 2219 GCGCAGCUACUGCCAUCCAAUCG AL-DP-9081 S

20495 GC Pmﬁyﬁ{,UGCClA C&éﬁpCG 37 AS 2045}3 bUCGAUGACGGUAGGIJUAIGC 5 196
2220 GCAGEe GCCAUCCAAUCGAG AL:ibR=409 S‘ 65 AGCUgaild kol CCAAYCGAG 3
AS 2097 3 CBYEBAUGACGETAGGUUAGCUC 5 199227 0G(.,UACUGCCAUCCAAUCGA 5ACC
AL-DP-9028 S 209§ 5 UACUGCCAUCCA_AdGSAGAT E 3205AS 2088:8u66u66ACATCTUCTT 3
;gggJGAC(:GL AGGUUAGCUCU 5 150 22p2 CUACU‘“"A%C’Z%‘%(?,CqATé{%GCG é‘c%é%w%%ﬁ% DP- -4029 S
167 [2226 ]AGACCCUGGUGGACAUCUUCCAG AL-DP-4009 | 5 12060] 5 ACCCUGGUGGACAUCUUCCAG 3
AS [2061[3 UCUGGGACCACCUGUAGAAGGUC 5
BAL-DP-4059 | § [2062| 5§ ACCCUGGUGGACAUCUUCCTT 3
28 20633 TTUGGGACCACCUGUAGAAGS 5
168 [2227 [EACCCUGGUGGACAUCTTUCCAGG BL-DP-4010 | 5 2064 5 CCCUGGUGGACAUCUTCCAGG 3
AS [2065[3 CUGGGACCACCUGUAGAAGGUCC 5
RL-DP-4060 | § [2066| 5 CCCUGGUGGACAUCUUCCATT 3
AS 20673 TTGGGACCACCUGUAGRRGGU 3
169 [2228 [ACCCUGGUGGACAUCUUCCAGGA AL-DP-4073 | § [2068] 5 CCUGGUGGACAUCUUCCAGGR 3
AS 2069]3 UGGGACCACCUGUAGARGGUCCU 5
AL-DP-4104 | 8§ [2070| 5 CCUGGUGGACAUCUUCCAGIT 3
AS 1207113 TTGGACCACCUGUAGRAGGUC 5
170 2229 [CCCUGEUGRACAUCUUCCAGGAG [BL-DP~4011 | § [2072| 5 CUGGUGGACAUCUUCCAGGAG 3
AS [2073]3 GGGACCACCUGUAGAAGGUCCUC 5
AL-DP-4089 | S [2074] 5 CUGGUGGACAUCUUCCAGGTT 3
a8 [2075[3 TTGACCACCUGUAGRAGGUCT 5
171 12230 [CCUGGUGGACAUCUUCCAGGAGY AL-DP-4074 | § [2076| 5 UGGUGGACAUCUUCCAGGAGU 3
BS [2077|3 GGACCACCUGUAGAAGGUCCUCR 5
AL-DP-4090 | & [2078| 5 UGGUGGACAUCUUCCAGGATT 3
AS [2079|3 TTACCACCUGUAGRAGGUCCU §
172 [2231 [CUGGUGGACAUCUUCCAGGAGUA AL-DP-4039 | 5 [2080]| 5 GGUGGACAUCUUCCAGGAGUA 3
AS 2081 .3 GACCACCUGUAGAAGGCUCCUCAL 5
AL-DP-4091 | S 2082] 5 GGUGGACAUCUUCCAGGAGTT 3
A% 20833 TTCCACCUGUAGRAGGUCCUC 5
175 [2232 [GUGGACAUCUUCCAGGAGUACCE [RL-DP~4003 | & [2084] 5 GGACAUCUUCCAGGAGUACCC 3
A5 [2085) 3 CCUGUAGAAGGUCCUCAUGGG 5
AL-DP-4116 | & 12086] 5 GGACAUCUUCCAGGAGUACCC 3
25 [2087] 3 CCUGUAGARGGUCCUCAUGGS 5
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5 ACUGCCAUCCAAUCGAGACT T 3

AS 2051 3 TTUGACGGUAGGUUAGCUCUG 5 151 2223

UACUGCCAUCCAAUCGAGACCCU AL-DP-4030 S 2052 5 CUGCCAUCCAAUCGAGACCT T 3
AS 2053 3 TTGACGGUAGGUUAGCUCUGG 5 152 2224 ACUGCCAUCCAAUCGAGACCCUG
AL-DP-4031 S 2059 5 UGCCAUCCAAUCGAGACCCTT 3
TTACGGUAGGUUAGC13CUGGG 5 166 2225 GAGACCCUGGUGGACAUCUUCCA AL-DP-9008 S
2056 5 GACCCUGGUGGACAUCUUCCA 3 AS 2057 3 CUCUGGGACCACCUGUAGAAGGU 5

AS 2055 3

positi on in pogi(tEES%é: IDNO: Target sequence (5c3) DUplek JDran d - SEQ D NOT Strand
Sequencesimm| m AL-DP-4058 8 2058 5 GAGLEUEG CAUCUUGERBicadis 2059 3
TTCUGGGABRTACGCUGUAGAAEL 5 167 22Pp6 AGACCCUBBUGGACAUCUUCCAG AL-DP-4009 S
2060 AL-DP-4015 | 5 [2088] 5 GGACAUCUUCCAGGAGUACTT 3
AS 208913 TTCCUGUAGRAGGUCCUCAUG 5
BL-DP~4120 5 |20%0 5 GGACAUCUUCCAGGAGUAC 3
AS [2091 3 CCUGUAGAAGGUCCUCAUG 5
179 2233 [ACAUCUUCCAGGAGUACCCUGAU RAL-DP-4099 5 {2082 5 AUCUUCCAGGAGUACCCUGRAU
- A5 209313 UGUAGAAGGUCCUCAUGGGACUR
191 2234 AGUACCCUGAUGAGAUCGAGUAC AL-DP-4032 5 [2094 5 UACCCUGAUGAGAUCGAGUTT
AS 20953 TTAUGGGACUACUCUAGCUCA 5
192 2235 GUACCCUGAUGAGAUCGAGUACE AL-DP-4042 S 2096 5 ACCCUGAUGRAGAUCGAGUACA
AS 208713 CAUGGGACUACUCUAGCUCAUGY
AL-DP-4063 S 2098 5 ACCCUGAUGACGAUCGAGUATT
AS 1205513 TTUGGGACUACUCUAGCUCAD 5
209 [2236 AGUACAUCUUCAAGCCAUCCUGU AL-DP-4064 s 2100 5 UACAUCUUCRAGCCAUCCUTT
AS 21013 TTAUGUAGAAGUUCGGUAGGA 3
260 2237 [GCARUGACGAGGGCCUGGRGUGU RL-DP-4044 S |2102 5 AAUGACGAGGGCLUGGAGUGU
A5 1210313 CGUUACUGCUCCCGGACCUCACA
263 12238 |AUGACGAGGGCCUGGAGUGUAUG [AL-DP~-4045 g 2104 5 GACGAGGGCCUGGAGUGUEUG
A5 210513 UACUGCUCCCGGACCUCACACAL
279 [2239 |GUGUGUGCCCACUGAGGAGUCCE [AL-DP-4046 S 2106 5 GUGUGCCCACUGAGGAGUCCA
AS {22073 CACACACGGGUGACUCCUCAGGY
28112240 éUGUGCCCACUGAGGAGUCCAAC AL~DP~4086 S 2108 5 GUGCCCACUGAGGAGUCCAAC
AS 210913 CaCRLGGGUGACUCCUCAGGUUG
283 2241 {GUGCCCACUGAGGAGUCCAACAU AL-DP-4040 s 2110 5 GCCCACUGAGGAGUCCAACAU
AS [2111§3 CACGGGUGACUCCUCAGGUUGUA
289 12242 |A\CUGAGCAGUCCAACAUCACCAU RI-DP-4065 S 2112 5 UGAGGAGUCCARCARUCACCTIT
A8 [211313 TTACUCCUCAGGUUGUAGUGG 5
302 12243 ACAUCACCAUGCAGAUUAUGCGG AL-DF-4100 S 12114 5 AUCRCCAUGCAGAUUAUGLGE
28 21153 UGUAGUGGUACGUCUARAUACGCC
305 (2244 [UCACCAUGCAGAUUAUGCGGAUC [AL-DP-4033 S 2116 5 ACCAUGCAGAUUAUGCGGATT
AS 211713 TTUGGUACGUCUARUACGECCU 5
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5 ACCCUGGUGGACAUCUUCCAG 3

AL-DP-4059 5 2062 5 ACCCUGGUGGACAUCUUCCTT 3
TTUGGGACCACCUGUAGLAGG 5 168 2227 GACCCUGGUGGACAUCUUCCAGG AL-DP-4010 S

2064 5 CCCUGGUGGACAUCUUCCAGG 3
AL-DP-4060 S 2066 5 CCCUGGUGGACAUCUUCCATT 3 AS 2067 3
TTGGGACCACCUGUAGAAGGU 5 169 2228 ACCCUGGUGGACAUCUUCCAGGA AL-0P-4073 S

AS 2063 3

AS 2061 3 UCUGGGACCACCUGUAGAAGGUC 5

AS 2065 3 CUGGGACCACCUGUAGAAGGUCC 5

2068 5 CCUIG( ISL%(:ACA%H&]%GGA 3] AS 2069’ Ll‘e :ACCACCUGUAGAAGGUCCU 5
AL-DP-4104m8n2070 5 CCUGGUGGACAUQUUGEAGT T3 S 2071 35trand Sequences
TTGGACCATHIBUAGAAGAUL 5 170 2209 CCCUGGUEEACAUCUUCCAGGAG AL-DP{4011 S
2072 5 CUGGUG GACAMEIIEICEAGGAGIRL-FS A0T3 3 GGGACCACLUGUAGAAGEUCCUC 5
' AS (21133 UACGUCURAUACGCCUAGUUUGE 5
312 [2246 [GCAGAUUADGCGGAUCAARCCUC [BL-DP-4102 | § 2120 5 AGAUURUGCGGAUCARACCUC 3
AS [2121]3 COUCURAUACGCCUAGUUUGGAG 5
315 [2247 [GAUUAUGCGGAUCARACCUCACE AL-DP-4034 | s [2122| 5 UUAUGCGGAUCABACCUCATT 3
A8 [2123]3 TTAAUACGCCUAGUUUCGAGU 5
316 [2246 [AUUAUGCGGRUCARACCUCACCA AL-DP-4113 | 8§ [2124] 5 UAUGCGGAUCAAACCUCACTT 3
AS [2125(3 TTAUACGCCUAGUUUGEAGUG 5
317 12249 [DUAUGCGGAUCARACCUCECCAA [BL-DB-4114 | § [2126] 5 AUGCGGAUCAAACCUCACCTT 3
AS [2127)3 TTUACGCCUAGUUUGGAGUGG 5
319 [2250 AUGCGGAUCARACCUCACCAAGE BL-DP-4002 | § 12128 5 GCGGAUCARACCUCACCARGG 3
AS [2128]3 UACGCCUAGUUUGGAGUGGUUCC 5
AL-DP-4115 | 5 [2130| 5 GOGGAUCAAACCUCACCAA 3
A8 12131] 3 CGCCUAGUUUGGAGUGGUU 5
AL~-DP~4014 S 12132 5 GUGGAUCAAACCUCACCAATT 3
AS [2133[3 TTCGCCURAGUUUGGAGUGGUU 5
IAL-DP-4119 | S [2134] 5 GCGGRUCAAACCUCACCAA 3
AS 2135 3 CGCCUAGUUUGGAGUGGUU 5
321 251 I6CGGAUCARACCUCACCARGGCE [AL-DP-4013 | S [2136| 5 GGAUCARACCUCACCARGGCC 3
A5 [2137]3 CGCCUAGUUUGGAGUGGUUCCEE 5
341 [2252 [GCCAGCACAUAGGAGAGAUGAGE [BL-DP-4075 | & [2138| 5 CAGCACAUAGGAGAGAUGAGC 3
A5 2139|3 CGGUCGUGUAUCCUCUCUACUCE 5
AL-DP-4105 | 8 [2140| 5 CAGCACAUAGGAGAGAUGATT 3
AS [2141{3 TTGUCGUGUAUCCUCUCUACT 5
342 £253 lCCAGCACAURGGAGAGAUGAGCY AL~DP~4050 | § [2142] 5 AGCACAUAGGAGAGAUGAGCU 3
AS 2143[3 GGUCGUGUAUCCUCUCUACUCGA 5
AL-DP-4106 | S [2144| 5 AGCACAUAGGAGAGAUGAGTT 3
28 [2145[3 TTUCGUGUAUCCUCUCUACUC 5
343 2254 (CAGCACAUAGGAGAGAUGAGCUU [AL-DP-4094 | S [2146] 5 GCACAUAGGAGAGAUGAGCUU 3
28 [2127{3 GUCSUGUAUCCUCUCURCUCGAR 5
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AL-DP-4089 S 2074 5 CUGGUGGACAUCUUCCAGGT T3 AS 20753
TTGACCACCUGUAGAAGGUCC 5 171 2230 CCUGStIGGACAUCUUCCAGGAGU AL-DP-4074 S
2076 5 UGGUGGACAUCUUCCAGGAGU 3 AS 2077 3 GGACCACCUGUAGAAGGUCCUCA S
AL-DP-4090 S 2078 5 UGGUGGACAUCUUCCAGGATT 3 AS 20793
TTACCACCUGUAGAAGGUCCU 5 172 2231 000GUGGACAUCUUCCAGGAGUA AL-DP-4039 S
2080 5 GGUGGACAUCUUCCAGGAGUA 3  AS 2081 3 GACCACCUGUAGAAGGUCCUCAU 5

AL-DP-40918P082 5 GGUGGACAUCUUCCAGGAGT] 3__AS 208373
TTCCACCUEHASAAGGUBEUEE™175 2282:GHGEA M@LJCCAG%@M@ AL-DP-4003 S
2089 5 GGABHWGUUCCAGGASUACCC 3| AS 2085|3 CE®GUAGAAGGUCCUCAUGGG!S5
AL-DP-4116 S 086 5 GGACAUCUUCCAGEIAIUAGEC B 148! 5 GoACAUAGGAGAGRUGAGCUU 3
AS [214%8 3 CGUGUAUCCUCUCUACUCGAR 5
AL-DE-4107 8 12150 5 GCACAUAGGAGAGAUGAGCTT 3
AS 215113 TTCGUGUAUCCUCUCUACUCG 5
AL-DP-4122 S 2152 3 GCACAUAGGAGAGAUGAGC 3
AS 21583 3 CGUGUAUCCUCUCUACULCG 5
344 255 AGCACAUAGGAGAGAUGAGCUUC AL-DP-4012 S 2154 5 CACAUAGGAGAGAUGAGCUUC 3
A8 |215513 UCGUGUAUCCUCUCUACUCGAAG 5
AL-DP-4108 S 2156 5 CACAUAGGAGAGAUGAGCUTT 3
AS {21573 TTGUGUAUCCUCUCUACUCGA 5
346 2256 CACAUAGGAGAGAUGAGCULCCU RL-DP-4051 S 2158 5 CAURGGAGAGAUGAGCUUCCU 3
AS (21583 GUGUAUCCUCUCUACUCGAAGGA 5
BL-DP-4061 S 2160 5 CAURGGAGAGAUGAGCUUCTT 3
A5 216143 TTGUAUCCUCUCUACUCGRAG 5
349 [22 57 [AUAGGAGAGAUGAGCUUCCUACA AL~DP-4082 S |2162 5 AGGAGAGAUGAGCUUCCUACA 3
AS [2163|3 UAUCCUCUCUACUCGAAGGAUGT 5
369 |2258 |ACAGCACAACAARUGUGAAUGCE AL-DP-4079 5 2164 5 AGCRCAACAAAUGUGAAUGCRE 3
AS 1216513 UGUCGUGUUGUUUACACUUACGU 5
372 2259 {GCACAACANAUGUGAAUGCAGAC AL~-DP-40987 3 [2i66 5 ACARACABAUGUGAAUGCAGRC 3
AS |2167]3 CGUGUUGUUUACACUUACGUCUG 5
379 [2260 BAAUGUGARUGCAGACCAARGAA BL-DP-4067 S 2168 5 AUGUGAAUGCAGACCARAGTT 3
A8 1216893 TTURCACUTDACGUCUGGUUUC 5
380 2261 [AAUGUGAAUGCAGACCAARGALA RAL-DP-4092 5 12127¢C 5 UGUGAAUGCAGACCARAGATT 3
AS 217113 TTACACUUACGUCUGGUUUCU 5
381 |22 62 AUGUGARUGCAGACCAAAGARAG [RL-DP-4004 S 2172 5 GUGRAUGCAGACCAAAGARAG 3
A8 [2173|3 UACACUUACGUCUGGUUUCUUUC 5
AL-DP-4117 3 2174 5 GUGAAUGCAGACCRAAGARAG 3
AS [2175 3 CACUUACGUCUGGUUUCUTUC 5
IAT.-DP-4016 g 2176 5 GUGAAUGCAGACCADAGARATT 3
AS 217713 TTCACUUACGUCUGGUUUCTU 5
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AS 2087 3 CCUGUAGAAGGUCCUCAUGGG 5 positi on in ORE SEQ ID NO: Target sequence (5"-3)
Duplex ID Stran | d1 a (5 fti e Strand Sequences
GGACAUCUUCCAGGAGUACTT 3 AS 2089 3 TTCCUGUAGAAGGUCCUCAUG 5 AL-DP-4120
S 2090 5 GGACAUCUUCCAGGAGUAC 3  AS 2091 3 CCUGUAGAAGGUCCUCAUG 5179 2233
ACAUCUUCCAGGAGUACCCUGAU AL-DP-4099 S 2092 5 AUCUUCCAGGAGUACCCUGAU 3

AS 2093 3 UGUAGAAGGUCCUCAUGGGACUA 5 191 2234 AGUACCCUGAUGAGAUCGAGUAC

AL-DP-9015 5 2088 5

AL-DP- 403F
TTAUGGGREGL

2096 5 ACCBYUGHK

Zié o UA L,L,Ub/-\Ub/-\bA
{

ef Sen
JCUAGC’EJ R'ET92 221
SAUGAGAUCEAGUACA 3

CGAGUI

I 3

5 GlAGCGUS
AS 2097/3'C

SE

3 2090 3

GAGAUCGAS kteAsAL-DP-4042 S
AUGGGACUACUCUAGCUCAUGU 5

AL-DP-4068 S

2098

5 ACCCUGAUGAGAURGHGHIAT

IE;

AS

21759

21AS 5 GUGARUGCAGACCAAAGRA 3

3 CaCUUACGUCUGGUUUCUY 2

383

2263

GUGAAUGCAGACCAAAGARAMGAU

BL-DF-4005

5

RS

2180

2181

5 GAAUGCRGACCAARGARAGAU 3

3 CACUUACGUCUGGUUUCUUUCUA 5

BL-DP-4053

5

AS

2182

2183

5 GAAUGCAGACCARARAGARAGTT 3

3 TTCUUACGUCUGGEUULCUUUC 5

93



2099 3 TTUGGGACUACUCUAGCUCAU 5 209 2236 AGUACAUCUUCAAGCCAUCCUGU
AL-DP-4064 S 2100 5 UACAUCUUCAAGCCAUCCUTT 3 AS 21013
TTAUGUAGAAGUUCGGUAGGA 5 260 2237 GCAAUGACGAGGGCCUGGAGUGU AL-DP-4044 S
2102 5 AAUGACGAGGGCCUGGAGUGU 3 AS 2103 3 CGUUACUGCUCCCGGACCUCACA 5 263
2238 AUGACGAGGGCCUGGAGUGUGUG AL-DP-4045 S 2109 5
GACGAGGGCCUGGAGUGUGUG 3  AS 2105 3 UACUGCUCCCGGACCUCACACAC 5 279 2239

GUGUGUGCCCALUGAGCAGURGA AL:DRA046.S 210615, GHGHGHCCACUGAGGAGUCCA 3
AS 2107 3 mmcﬁ%@&s%:ammw%?ﬂz%mm CUGAGGAGUCCAAC
AL-DP-4096 S 2168 BaUE tiEENE ERESKE0 eag Aosic anst HWEH, §’ e 12600)
CACACGG@mwue‘sewm@@w@z&%B@Mﬂy@b@@@mm@m@@%mu AL-DP-4040

5 2110 5 GGLCAGNGARRAGHESAEAUR ) AS 13 CAGERBUGACUCGHRAGCUUGUA S

289 2242 ACUGAG AUCACCAU AL-DP-4065 S
UGAGGAG %@AA’@%@A@@#&P@@“@WA@%i%?%ﬁ*&éﬂ%@@ﬁé@?ﬂ)@ﬂ%@fu@&;‘%1%02 2243
ACAUCACGRNGE CAGAIHMA LEE 66 AL DRAHA0FiR] 26:5cABEACTAUBCAGRALINAUGCGG 3

and 25 nM (2™ screen). A subset of duplexes was tested at 25 nM in a third screen (Table 5).

Seventy-two hours post-transfection, cell proliferation was assayed the addition of
WST-1 reagent (Roche) to the culture medium, and subsequent absorbance measurement at
450 nm. The absorbance value for control {non-transfected) cells was considered 100
percent, and absorbances for the siRNA transfected wells were compared to the control value.
Assays were performed in sextuplicate for each of three screens. A subset of the siRNAs was
further tested at a range of sSiRNA concentrations. Assays were performed in HeLa cells
(14000 per well; method same as above, Table 5).

Table 3: Effects of EgS targeted duplexes on cell viability at 25nM.

Relative absorbance at 430 nm
Screen | Screen II Screen I

Duplex mean sd Mean sd mean Sd
AL-DP-6226 20 10 28 11 43 9
AL-DP-6227 66 27 96 41 108 33
AL-DP-6228 56 28 76 22 78 18
AL-DP-6229 17 3 31 9 48 13
AL-DP-6230 43 3 75 11 73 7
AL-DP-6231 8 1 21 4 41 10
AL-DP-6232 16 2 37 7 52 14
AL-DP-6233 31 9 37 6 49 12
AL-DP-6234 103 40 141 29 164 45
AL-DP-6235 107 34 140 27 195 75
AL-DP-6236 48 12 54 12 56 12
AL-DP-237 73 14 108 18 154 37
AL-DP-0238 64 9 103 10 105 24
AL-DP-6239 9 1 20 4 31 11
AL-DP-6240 99 7 139 16 194 43
AL-DP-6241 43 g 54 12 66 19
AL-DP-6242 6 1 15 7 36 8
AL-DP-6243 7 2 19 5 33 13
AL-DP-6244 7 2 19 3 37 i3
AL-DP-6245 25 4 45 10 58 )
AL-DP-6246 34 8 65 10 66 13
AL-DP-6247 53 6 78 i4 105 20
AL-DP-6248 7 0 22 7 39 12
AL-DP-6249 36 3 48 13 61 7
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AS 2115 3 UGUAGUGGUACGUCUAAUACGCC 5 305 2244 UCACCAUGCAGAUUAUGCGGAUC
AL-DP-4033 5 2116 5 ACCAUGCAGAUUAUGCGGATT 3 AS 21173
TTUGGUACGUCUAAUACGCCU 5 poMti QOil ill ORE CY6ta t;r7q. c4 Target sequence (5%3) Duplex
ID Strum d SEQ ED NO: StrandSenuences 310 2245AUGCAGAUUAUGCGGAUCAAACC
AL-DP-4101 S 2118 5 GCAGAUUAUGCGGAUCAAACC 3 AS 21193
UACGUCUAAUACGCCUAGUUUGG 5 312 2246 GCAGAUUAUGCGGAUCAAACCUC AL-DP-4102 S

2120 5 AGAUUAYGGRGALGARAGE UG 3hovABIRIZLACEURLAMME GERMAGIHIUGGAG 5 315
2247 GAUUAUGCGGAUCAAACCUCACC AL-DP-EAég;4 2],5_? 5 UUAUGCGGAUCA%\CCUCATT 3

AS 2123 3 T RAACCBEIREDO SR B $1 B 348 AUURTBECLCCAERERRATESEACCA
AL-DP-4113v&-QMRME,BAUGC GAANCANAGC UBASTT.H nM\G DIUR8 B:d 0.046 nM.

TTAUACGCLUAGHIMGGAG HG Rt A2 40 AHGHEGAUFRAMEU RS R A AlyDP-4114 S
2126 5 AUGCGGAUCAAACCUCACCTT 3 : .
percent inhibition of cell proliferation (ICsq) was calculated, This dose-response analysis was

performed between two and four times for each duplex. Mean ICs; values (nM) are given in
Table 6.
Table 6: IC30 of siRNA.: cell proliferation in Hela cells

Duplex Mean ICg
A1-DP-6226 15.5
AL-DP-6229 34
AL-DP-6231 4.2
AL-DP-6232 17.5
AL-DP-6239 4.4
AL-DP-6242 5.2
AL-DYP-6243 2.6
AL-DP-6244 8.3
AL-DP-6248 1.9

Example 3. Eo3 siRNA in vitre screening via mRNA inhibition
Directly before transfection, HeLa S3 (ATCC-Number: CCL-2.2, LCG Promochem

GmbH, Wesel, Germany) cells were seeded at 1.5 x 107 cells / well on 96-well plates
(Greiner Bio-One GmbH, Frickenhausen, Germany) in 75 ul of growth medium (Ham’s F12,
10% fetal calf serum, 100u penicillin / 100 ug/ml streptomycin, all from Bookroom AG,
Berlin, Germany). Transfections were performed in quadruplicates. For each well 0.5 ui
Lipofectamine2000 (Invitrogen GmbH, Karlsruhe, Germany) were mixed with 12 ul Opti-
MEM (invitrogen) and incubated for 15 min at room temperature. For the siRNA
concentration being 50 nM in the 100 pl transfection volume, 1 ul of 2 5§ uM siRNA were
mixed with 11.5 ul Opti-MEM per well, combined with the Lipofectamine2000-Opti-MEM
mixture and again incubated for 15 minutes at room temperature, siRNA-Lipofectamine2000-
complexes were applied completely (25 ul each per well) to the cells and cells were
incubated for 24 h at 37°C and 5 % CO; in a humidified incubator (Heroes GmbH, Hanau).
The single dose screen was done once at 50 nM and at 25 nM, respectively.

Cells were harvested by applying 50 ul of lysis mixture (content of the QuantiGene
bDNA-kit from Genospectra, Fremont, USA} to each well containing 100 pl of growth
medium and were lysed at 53°C for 30 min. Afterwards, 50 ul of the lists were incubated

with probesets specific to human Eg5 and human GAPDH and proceeded according to the
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AS 2127 3 TTUACGCCUAGUUUGGAGUGG 5 319 2250 AUGCGGAUCAAACCUCACCAAGG
AL-DP-4002 S 2128 5 GCGGAUCAAACCUCACCAAGG 3 AS 21293
UACGCCUAGUUUGGAGUGGUUCC 5 AL-DP-4115 S 2130 5 GCGGAUCAAACCUCACCAA 3
AS 2131 3 CGCCUAGUUUGGAGUGGUU 5 AL-DP-4014 S 2132 5
GCGGAUCAAACCUCACCAATT 3 AS 2133 3 TTCGCCUAGUUUGGAGUGGUU 5 AL-DP-4119
S 2134 5 GCGGAUCAAACCUCACCAA 3  AS 2135 3 CGCCUAGUUUGGAGUGGUU 5 321 2251

GCGGAUCAMMLaEALGODEE OlaiciRE AL Sci%hd o faAbbR ARG AAGHAAGGCC 3 AS
AL DP-4073 S 730 SR KRN SCAEA RIS O A Toes o) and e~
CGGUCGUGIEAHICGBUCEABIISE Bere Adribizad 6518 230 CNEOACAUABGABAGAUGATT 3
AS 2141 3 [ LpWaRUBHMIGHY GUOU AR %&2@5 were related to the value obtained
with an unspecific siRNA (directed against HCV) which was set to 100% (Tables 1b, 2b and
3b).
Effective siRNAs from the screen were further characterized by dose response curves.
Transfections of dose response curves were performed at the following concentrations: 100
nM, 16.7 nM, 2.8 nM, 0.46 nM, 77 picoM, 12.8 picoM, 2.1 picoM, 0.35 picoM, 59.5 M, 9.9
M and mock (no sikRNA) and diluted with Opti-MEM to a final concentration of 12.5 ul
according to the above protocol. Data analysis was performed by using the Microsoft Excel
add-in software XL-{it 4,2 (IDBS, Guildford, Surrey, UK and applying the dose response
model number 205 (Tables ib, 2b and 3b).
The Tead siRNA AD12115 was additionally analyzed by applying the WST-
proliferation assay from Roche (as previously described).
A subset of 34 duplexes from Table 2 that showed greatest activity was assayed by
transfection in MeLa cells at final concentrations ranging from 100nM to 10fM.
Transfections were performed in quadruplicate. Two dose-response assays were performed
for each duplex. The concentration giving 20% (IC20), 50% (IC50) and 80% (IC80)
reduction of KSP mRNA was calculated for each dupiex (Table 7).
Table 7: Dose response mRNA inhibition of Eg5/KSP duplexes in Hela cells

Concentrations given in pM

IC20s IC50s 1C80s
1 P 1st 2nd 1st 2nd
Duplex name screen screcn screen SCreen screen screen
AD12077 1.19 0.80 6.14 10.16 38.63 76.16
AD12078 25.43 25.43 156.18 | 136.18 ND ND
ADI2085 9.08 1.24 40.57 8.52 257.68 81.26
AD12095 1.03 0.97 084 | 494 90.31 60.47
AD12113 4,00 5,94 17.18 28.14 490.83 | 441.30
ADI12115 0.60 0.41 3.79 3.39 23.45 23.45
ADI12125 31.21 22.02 184.28 | 166.15 $96.85 | 1008.11
AD12134 2.59 5.51 17.87 22.00 11636 | 107.03
AD12149 0.72 0.50 451 3.91 30.29 40.89
AD12151 0.53 6.84 427 10.72 22.88 43.01
AD12152 155.45 1.56 867.36 66.69 | 1316527  ND
AD12157 0.30 26.23 14.60 92.08 | 14399.22 | 693.31
AD12166 0.20 0.93 3.71 3.86 46.28 20.59
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CCAGCACAUAGGAGAGAUGAGCU AL-DP-4050 S 2142 5 AGCACAUAGGAGAGAUGAGCU 3
AS 2143 3 GGUCGUGUAUCCUCUCUACUCGA 5 AL-DP-4106 S 21445
AGCACAUAGGAGAGAUGAGTT 3 AS 2145 3 TTUCGUGUAUCCUCUCUACUC 5 343 2254
CAGCACAUAGGAGAGAUGAGCUU AL-DP-4094 S 2146 5 GCACAUAGGAGAGAUGAGCUU 3
AS 2147 3 GUCGUGUAUCCUCUCUACUCGAA 5 positi on in ORF SEQ 100 NO: Target sequence
Duplex ID Stran' d1 a a .1;A E z Strand Sequences AL-DP-4118 S 2148 5

GCACAUAGGAGAGHBAGC U3 T Ao 190 SietsUCHRNGE COGHGIACHEGAA S  AL-DP-4107
S 2150 5 GCACAUARLGRSAGAIPAGCI 123 | AS£A191 330t CGURmKIAUGEIE UWCUACUCG 5
AL-DP-4122 S 21525 ACAUAlsGAGAGAUGAGY AR 2153 3 EGUGHAYCCUCUCUACUCG
5 344 2255 AGCACRMIAGGAGAGAUGALZE UUC ARsDP- A8 ST 2674 | 191.07

AD12257 4.56 5.20 21.68 22.75 124.69 | 135.82

ADI12280 2.37 4.53 6.89 20.23 64.80 | 104.82

" ADI2281 8.81 8.65 19.68 42.89 119.01 | 356.08

AD12282 7.71 456.42 | 20.09 | 558.00 ND ND

AD12285 ND 1.28 57.30 7.31 261.79 | 42.53

AD12292 40.23 1200 | 929.11 | 109.10 ND ND

ADI12252 0.02 18.63 6.35 68.24 138.09 | 404.91

AD12275 25.76 25.04 | 123.89 | 13330 | 105454 | 776.25

AD12266 4.85 7.80 10.60 32,94 41.67 | 162.65

AD12267 1.39 1.21 12.00 4.67 283.03 | 5112

AD12264 0.92 2.07 8.56 15.12 56.36 | 196.78

AD12268 2.29 3.67 22.16 25.64 25827 | 150.84

AD12279 1.11 28.54 23.19 96.87 327.28 | 607.27

AD12256 7.20 33.52 46.49 | 138.04 | 77554 | 1076.76

AD12259 2.16 8.31 8.96 40.12 50.05 | 219.42

AD12276 19.49 6.14 89.60 59.60 672.51 | 736.72

ADI12321 4.67 4.91 24.88 19.43 139.50 | 89.49

{(ND-not determined)
Example 4. Silencing of liver Eg5/KSP in juvenile rats following single-bolus
administration of LNP{1 formulated siRNA

From birth until approximately 23 days of age, Eg5/KSP expression can be detected
in the growing rat liver. Target silencing with a formulated Eg5/KSP siRNA was evaluated
in juvenile rats using duplex AD-6248..

KSP Duplex Tested

Duplex ID  Tasget Sense Antisense
ADGZ48 Ksp AccGAAGUGuECuueGueeTsT (SEQ ID NO:1238 ) GGACAAAcAACACUUCGGUEST (SEQ 1D NO:1239)

Methods ‘

Dosing of animals. Male, juvenile Sprague-Dawley rats (19 days old) were
administered single doses of lipidoid (“LNP01™) formulated siRNA via tail vein injection.
Groups of ten animals received doses of 10 milligrams per kilogram (mg/kg) bodyweight of
either AD6248 or an unspecific siRNA. Dose level refers to the amount of siRNA duplex
administered in the formulation. A third group received phosphate-buffered saline. Animals
were sacrificed two days after siRNA administration. Livers were dissected, flash frozen in

liquid Nitrogen and pulverized into powders.
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2159 5 CACAUAGGAGAGAUGAGCUUC 3 AS 2155 3 UCGUGUAUCCUCUCUACUCGAAG 5
AL-DP-4108 S 2156 5 CACAUAGGAGAGAUGAGCUT T3 AS21573TT
GUGUAUCCUCUCUACUCGA 5 346 22 56 CACAUAGGAGAGAUGAGCUUCCU AL-DP-4051 S 2158
5 CAUAGGAGAGAUGAGCUUCCU 3  AS 2159 3 GUGUAUCCUCUCUACUCGAAGGA 5
AL-DP-4061 S 2160 5 CAUAGGAGAGAUGAGCUUCT T3 AS 21613
TTGUAUCCUCUCUACUCGAAG 5 399 22 57 AUAGGAGAGAUGAGCUUCCUACA AL-DP-4082 S
2162 5 AGGAGAGAVGAL LI UARAS Eg%ﬁl@&W@%@%@%GGAUGU S
369 22 58 %CAGC CAACAAA UGCA §er P-4079 S

GUG
AGCACAACKAIT SR ATEER 4 cach Wiy Ua@%?f‘é‘ﬁé S%TTII_WR'@ASGUACGU 5 372 2259
GCACAACAZMIGHGE AASEUNE M coppninor Sepiies AOAACASARBICIIBEAGAC 3  AS

2167 3 CGLYRMY @&M&a’e@s@r‘é@d Hﬁ%&@%&ﬁq&ﬁ&@%&%@ﬁﬁ@%&ﬁ%@ﬁ@CMAGM

?'IE-L(J): (-;}A(\)g Zﬁ?ﬁ? % UGU ueﬂ %ﬁ? 9% 1§ gggn%rma’% d2 tJGGn?cgn GAPDH wvalues

for each sample. Group means were determined and normalized to the PBS group for each
experiment,

Statistical analysis. Significance was determined by ANOVA followed by the Tukey
post-hoc test.

Results

Data Summary
Mean values (+standard deviation) for Eg5/KSP mRNA are given. Statistical

significance (p value) versus the PBS group is shown (ns, not significant [p>0.05]).

Table 8. Experiment ]

KSP/GAPDH p value
PBS 1.0=0.47
ADG243 10 mg/kg 0.47+0.12 <0001
unspec 10 mg/ke 1.0£0.26 ns

A statistically significant reduction in liver Eg5/KSP mRNA was obtained following
treatment with formulated AD6248 at a dose of 10 mg/kg.
Example 5. Silencing of rat liver VEGF following intraveneous infusion of LNP01

formunlated VSP

A “lipidoid” formulation comprising an equimolar mixture of two siRNAs was

administered to rats, As used herein, VSP refers to a composition having two siRNAs, one
directed to Eg5/KSP and one directed to VEGF. For this experiment the duplex AD3133
directed towards VEGF and AD121135 directed towards Eg5/KSP were used. Since Eg5/KSP
expression is nearly undetectable in the adult rat liver, only VEGF levels were measured

following siRNA treatment.

siRNA duplexes administered (VSP)

Duplex

ID Terget Sense Antisense
ucGaGAAUCuARACURACUT ST | AGUUAGUUUAGAUUCUCGATST

AD1IZ2115 | Eg5/KSP (SEQ ID N0O:1240) (BEQ ID NC: 1241}
GrACAUAGGRGAGAUGAGCUsY 1 AAGCUCAUCUCUCCuAuGUGCusG

AD3133 VEGE (SEQ ID MO:1242} (SEQ ID NO:1243}

Key: A G,C,U-ribenucleotides; c,u-2"-O-Me ribonucleotides; s-phosphorothioate.

Unmodified versions of each strand and the targets for each siRNA are as foliows
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380 2261 AAUGUGAAUGCAGACCAAAGAAA AL-DP-4092 521705
UGUGAAUGCAGACCAAAGATT 3 AS 2171 3 TTACACUUACGUCUGGUUUCU 5 381 22 62
AUGUGAAUGCAGACCAAAGAAAG AL-DP-4004 S 2172 5 GUGA_ ATJGCAGACCAAAGAAAG 3

AS 2173 3 TJACACUUACGUCUGGUUUCUUUC 5 AL-DP-4117521745 :
GUGAAUGCAGACCAAAGAAAG 3 AS 2175 3 CACUUACGUCUGGUUUCUUUC 5 AL-DP-4016
S 2176 5 GUGAAUGCAGACCAAAGAAT T3 AS 21773 TT CACULTACGLICUGGUITUCUU 5
positi on in ORE SEQ#RIINEG:: Target sequencex(b¥INdbupiex: D St ran tSEQHE) NEY: Strand
Sequences a-DfsdkRdsB:P ] 78 SIGIGAAMBOABACEAALAGAA FEQ AS P1:7933
CACUUACGEEKSE( CUU 5 BR3 228 ESEACNAMCEATSACCAAAGARA AY:ATLDP-4005 S 2180
5 GAAUGCAGACC NEAG REAGALP 3 ﬁ@%ﬁﬁ%@%ﬁ%ﬁﬁ&éébcue@@d%@uﬁa A5

unmod antisense | 3' GUCGUGUAUCCUCUCUACUCGAR ID NO:1537
tarpet 57 GCACRUAGGAGAGAUGAGCUU 3' SEQ ID NO:1538

Methods

Dosing of animals. Adult, female Sprague-Dawley rats were administered lipidoid
(“LNP01”) formulated siRNA by a two-hour infusion into the femoral vein. Groups of four
animals received doses of 5, 10 and 15 milligrams per kilogram (mg/kg) bodyweight of
fornmlated siRNA. Dose level réfers to the total amount of siRNA duplex administered in
the formulation. A fourth group received phosphate-buffered saline. Animals were sacrificed
72 hours after the end of the siIRNA infusion. Livers were dissected, flash frozen in lquid
Nitrogen and pulverized into powders.

Formulation Procedure

The lipidoid NID98-4HCl (MW 1487) (Formula 1, above), Cholesterol (Sigma-
Aldrich), and PEG-Ceramide C16 (Avanti Polar Lipids) were used to prepare lipid-siRNA
nanoparticles. Stock solutions of each in ethanol were prepared: ND98, 133 mg/mL;
Cholesterol, 25 mg/mL, PEG-Ceramide C16, 100 mg/mL. NDGS§, Cholesterol, and PEG-
Ceramide C16 stock solutions were then combined in a 42:48:10 molar ratio. Combined lipid
solution was mixed rapidly with aqueous siRNA (in sodium acetate pH 5) such that the final
ethanol concentration was 35-45% and the final sodium acetate concentration was 100-300
mM. Lipid-siRNA nanoparticles formed spontaneously upon mixing. Depending on the
desired particle size distribution, the resultant nanoparticle mixture was in some cases
extruded through a polycarbonate membrane (100 nm cut-off) using a thermobarrel extruder
(Lipex Extrudet, Northern Lipids, Inc). In other cases, the extrusion step was omitted.
Ethanol removal and simultaneous buffer exchange was accomplished by either dialysis or
tangential flow filtration. Buffer was exchanged to phosphate buffered saline (PBS) pH 7.2.

Characterization of formulations

Formulations prepared by cither the standard or extrusion-free method are
characterized in a similar manner. Formulations are first characterized by visual inspection.
They should be whitish translucent solutions free from aggregates or sediment. Particle size
and particle size distribution of lipid-nanoparticles are measured by dynamic light scattering
using a Malvern Zetasizer Nano ZS (Malvern, USA). Particles should be 20-300 nm, and
ideally, 40-100 nm in size. The particle size distribution should be unimodal. The total
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AL-DP-9053 S 2182 5 GAAUGCAGACCAAAGAAAGT T3 AS 2183 3 TTCUUACGUCUGGIJUU
CUM) C 5 Example 2. Eg5 siRNA in vitro screening via cell proliferation As silencing of Eg5 has
been shown to cause mitotic arrest (Well, D, et al [2002] Biotechniques 33: 1244-8), a cell viability
assay was used for siRNA activity screening. HelLa cells (14000 per well [Screens 1 and 3] or 10000
per well [Screen2])) were seeded in 96-well plates and simultaneously transfected with Lipofectamine
2000 (Invitrogen) at a final sSiRNA concentration in the well of 30 nM and at final concentrations of 50
nM (I' screeqifsadahanlvifdn sotechmilsishsatvafliduplexesapasitestechak 2GinMeihuaithird screen

(ranle o) aan EROC% o Bous Agst UARsIBrHaN- SRR arIgN AR RSRRHed the addition of

WST-1 rea% e) to the culture medium, and subsequent absorbance measurement at 450 nm.
The absorbBHéBs/4fE HSOlOMRERIARIDCREY BENETGRAY EBIESSE Bty BesRent, and
absorbancegstapithe ssiRiNsrtransfaeied Wels WeseeogpEreth thdhermantial vakiemhssays were

performed ip sextuplicate for cagh OL I8, SCIESHS, Ak hagh of e siENAS as fyther tested at a

range of si centrations. ssays were performed’in HeLa cells (14000 per WeII method same

as above, TaBRBY e 5 @f?@@@eébe?%ﬁ@f&%ﬁ@?’&%ﬂ?ﬁlﬁ?ﬁt@%ﬁ%[.Wihe Relative
absorbance;gh#A 59 tMbse 660 fadRene 6ol thS esae i Disptex nreansdoMteasistRmaan Sd

R
2 37 7 52 14 ResGP 162381t 9BTE a&@e&%&@@@ﬁé@%%@@%l%g&%@ kegsnN03mM6235 107 34 140
27195 at least 110 nm, and at least 120 nm. The preferred range is about at least 50 am to about at

least 110 nm, preferably about at least 60 nm to about at least 100 nm, most preferably about

at least 80 nm to about at Jeast 90 nm. in one example, each of the particle size comprises at

least about 1:1 ratio of Eg5 dsRNA to VEGF dsRNA.

mRNA measurements. Samples of each liver powder (approximately ten milligrams)
were homogenized in tissue lysis buffer containing proteinase K. Levels of VEGF and
GAPDH mRNA were measured in triplicate for each sample using the Quantigene branched
DNA assay (GenoSpectra). Mean values for VEGF were normalized to mean GAPDH
values for each sample. Group means were determined and normalized to the PBS group for
each experiment.

Protein measurements. Samples of each liver powder (approximately 60 milligrams)
were homogenized in 1 ml RIPA buffer. Total protein concentrations were determined using
the Micro BCA protein assay kit (Pierce). Samples of total protein from each animal was
used to determine VEGF protein levels using a VEGF ELISA assay (R&D systems). Group
means were determined and normalized to the PBS group for each experiment.

Staristical analvsis. Significance was determined by ANOVA followed by the Tukey
post-hoc test

Results

Data Summary

Mean values (:standard deviation) for mRNA (VEGF/GAPDH) and protein (rel
VEGF) are shown for each treatment group. Statistical significance (p value) versus the PBS
group for each experiment is shown.

Table 9.

VEGF/GAPDH p value rel VEGF D value
PBS 100,17 1.0£0.17
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75 AL-DP-6236 48 12 54 12 56 12 AL-DP-6237 73 14 108 18 154 37 AL-DP-6238 64 9 103 10 105 24
AL-DP-623991 204 31 11 AL-DP-6240 99 7 139 16 194 43 AL-DP-6241 43 9 54 12 66 19
AL-DP-6242 61157 36 8 AL-DP-6243 7 2195 33 13 AL-DP-6244 7 2 19 3 37 13 AL-DP-6245 25 4
45 10 58 9 AL-DP-6246 34 8 65 10 66 13 AL-DP-6247 53 6 78 14 105 20 AL-DP-6248 7 0 22 7 39 12
AL-DP-6249 36848 1361 7 The nine siRNA duplexes that showed the greatest growth inhibition
in Table 5 were re-tested at a range of SiRNA concentrations in HeLa cells. The siR,NA concentrations
tested were 100, 33.3 nM 4314 3M, 3.70 nM,3 &3 nM, 0.434 3, Q.14 nM anglyp,046 nM. Assays
were performeg {;gextuplicatesand the concentegion of each giRNAsresulting 4 difty percent inhibition
of cell proliferaarn:{i£50) wasoealaulated. This desestesponse @relysis was petforimed between two
and four times for each duplex. Mean IC50 values (nM) are given in Table 6. Table 6: 1050 of SIRNA:

cell proliferation ingHeLR§6! IS nfALRIEX MERRSI ESR A by B 6480l an@ protein were measured
at all three siRNA dose levels.

Example 6. Assessment of VSP SNALP in mouse models of human hepatic

tumors.

These studies utilized a VSP siRNA cocktail containing dsRNAs targeting KSP/Hg3
and dsRNAs targeting VEGF. As used herein, VSP refers to a composition having two
siRNAs, one directed to EgS/KSP and one directed to VEGF, For this experiment the
duplexes AD3133 (directed towards VEGF) and AD12115 (directed towards Eg5/KSP) were
used. The siRNA cocktail was formulated in SNALPs,

The maximum study size utilized 20-25 mice. To test the efficacy of the siRNA
SNAiP cocktail to treat liver cancer, 1x10°6 tumor cells were injected directly into the left
lateral Iobe of test mice. The incisions were closed by sutures, and the mice allowed to
recover for 2-5 hours. The mice were fully recovered within 48-72 hours. The SNALP
siIRNA treatment was initiated 8-11 days after tumor seeding,

The SNALP formulations utilized were (1) VSP (KSP + VEGF siRNA cocktail
(1:1 molar ratio)); (if) KSP (KSP + Luc siRNA cocktail); and (it} VEGF (VEGF + Luc
sIRNA cocktail). All formulations contained equal amounts {(mg) of each active siRNA. All
mice received a total siRNA/lipid dose, and each cocktail was formulated into 1:57 cDMA
SNALP (1.4% PEG-¢DMA; 57.1% DLinDMA; 7.1% DPPC; and 34.3% cholesterol), 6:1
Hpid:drug using original citrate buffer conditions.

Human Hep3B Study A: anti-tumor activity of VSP-SNALP

Human Hepatoma Hep3B tumors were established in scid/beige mice by intrahepatic
seeding. Group A (n=6) animals were administered PBS; Group B (n=6) animals were
administered VSP SNALP; Group C (n=3) animals were administered KSP/Luc SNALP; and
Group D (n=5) animals were administered VEGF/Luc SNALP.

SNALP treatment was initiated eight days after tumor seeding. The SNALP was
dosed at 3 mg/ke total siRNA, twice weekly {Monday and Thursday), for a total of six doses
(cumulative 18 mg/kg siRNA). The final dose was administered at day 23, and the terminal

endpoint was at day 27.
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AL-DP-6229 3.4 AL-DP-6231 4.2 AL-DP-6232 17.5 AL-DP-6239 4.4 AL-DP-6242 5.2 AL-DP-6243 2.6
AL-DP-6244 8.3 AL-DP-6248 1.9 Example 3. Eg5 siRNA in vitro screening via mRNA inhibition
Directly before transfection, HeLa S3 (ATCC-Number: CCL-2.2, LOG Promochem GmbH, Wesel,
Germany) cells were seeded at 1.5 x 104 cells / well on 96-well plates (Greiner Bio-One GmbH,
Frickenhausen, Germany) in 75 pl of growth medium (Ham's F12, 10% fetal calf serum, 100u
penicillin/lOU pg/m1 streptomycin, all from Bookroom AG, Berlin, Germany). Transfections were

performed in quadfplicatas, KRk %@mg\@l@@dﬁy% ¢ ine 4009 nvitiaaenh Gk, Karlsruhe,
Germany) were mixed with 1%& OptIMEM (Invitrogen) and incubated ]%)?{ﬁé%’ min at room temperature.

For the sIRNARSPRERNI AN 6&iRY SRR TR %o P of a 5 2AM siRNA
were mixed fetiiprdidinblple® pteabtEsiapdewi&ll, combined with the Lipofectamine2000-Opti-MEM mixture

and again incubateg for J. MUNKIESALARRIAMPERIME. FRNAdRAGH @IS0  complexes were

applied com Ietelé/a@%gl each per well) to the cells and cells were incubated for 24 h at 37C and 5 %
CO2 in a huttndffi

irdtiaistab Helobs: SR, Hanu) e Wiie dose dereR A WY Hone once at 50
nM and at 2&nMatregpeciivedy ++ Oalsrevenenhancgste drivyudipglfiiorg B&pbbé; [§isis-tixture (content of
the QuantiGeng BRI IATLPERRSRECUAsraIAANL USALIGAAcIe ARG OO pl of arowth
medium and were lysed at 53C for 30 min. Afterwards, 50 al of the lists were incubated with probesets
specific to h@m%’%gvﬁh’d’ﬁuman GAPDH and proceeded according to the manufacturer's protocol
for QuantiGene. IiTihg &nd chemoluminescence was measured in a Victor2-Light (Perkin Elmer,
Wiesbaden, Germany) as RtUs-{retative-fight units)gnd-vatues oltainedwith the hEg5 probeset were
normalized to the respective Sooixe yalues; foreqchryelt Vatuesggbtained with siRNAs directed
against Eg5 were related t¢ the value obtained wiﬂh an, ungpecific. §iRNA [(directed against HCV) which
was set to 100% (Tables Ig, 2b and 3b). Effective siRNAs from.the screen were further
characterized by dose resgonse curves. Transfections;of dose response curves were performed at the
following concentrations: 100 nM, 16.7 nM, 2.8 nM, 0.46 nM, 77:picoM, 12.8 picoM, 2.1 picoM, 0.35
picoM, 59.5 M, 9.9 fM andimock (no siRNA) and diluted with Op&+MEM to a final concentration of 12.5
ul according to the above grotocal:Jata analysis was performed by using the Microsoft Excel add-in
software XL-fit 4.2 (IDBS, Gugldiord; Ssmmey, JK) and applying the-dose response model number 205
(Tables Ib, 2b and 3b). The lead siRNA AD12115 was additionally analyzed by applying the
WSTproliferation assay from Roche (as previously desmibged). - A subset of 34 duplexes from Table
2 that showed greatest activity was assayed by trgnsféctiop in Hctra cells|at final concentrations
ranging from 100nM to 10fM. Transfections were perfdrmed in quadrupligate. Two dose-response
assays were performed forjeach gk ¥A& concentration giving'20% (IC20), 50% (IC50) and 80%
(IC80) reduction of KSP mRNA s datuiatd forleach duplex (Table 7). Table 7: Dose response
MRNA inhibition of Ea5/KSP duplexes in HeLa cells Concgntrations given in pM 1C20s IC50s
1C80s Duplex name Ig scyeen 2" screen 1st scregn Zhd screen st screen 2nd screen AD12077 1.19
0.806.14 10.16 38.63 76.16-4D12078.25-43 25-4 15’:5%.18 156.l§+!\'D NB AD12085 9.08 1.24 40.57
8.52 257.68 81.26 AD12095 1.3&“ “Qjégé%f%fm 90.31 60.47 AD12113 4|00 5.94 17.18 28.14 490.83
441.30 AD12115 0.60 0.41|3.79"% 39’ 53! ’31 A45'AD1212b 31.;}_32.02 184.28 166.15 896.85
1008.11 A012134 2.59 5.5 17.87 22.00 116.36 107.03 AD12149,0.72 0.50 4.51 3.91

5 bt

| Liver weights, as percentage of body weight, are shown in FIG. 1.

Body weights are shown in FIGs. 2A-2D.

From this study, the following conclusions were made. (1) VSP SNALP
demonstrated potent anti-tumor effects in Hep3B 1H model; (2) the anti-tumor activity of the
V8P cocktail appeared largely associated with the KSP component; (3) anti-K.SP activity was
confirmed by single dose histological analysis; and (4) VEGF siRNA showed no measurable

effect on inhibition of tumor growth in this model.
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30.29 40.89 AD12151 0.53 6.84 4.27 10.72 22.88 43.01 AD12152 155.45 7.56 867.36 66.69 13165.27
ND A012157 0.30 26.23 14.60 92.08 14399.22 693.31 4D12166 0.20 0.93 3.71 3.86 46.28 20.59 40
12180 28.85 28.85 101.06 101.06 847.21 847.211 4012185 2.60 0.42 15.55 13.91 109.80 120.63
AD12194 2.08 1.11 5.37 5.09 53.03 30.92 AD12211 5.27 4.52 11.73 18.93 26.74 191.07 4012257
4.56 5.20 21.68 22.75 124.69 135.82 4D12280 2.37 4.53 6.89 20.23 64.80 104.82 40 12281 8.81 8.65
19.68 42.89 119.01 356.08 AD12282 7.71 456.42 20.09 558.00 ND ND 4012285 ND 1.28 57.30 7.31

261.79 42.53 40122924928 K2.00 919610k LA L0 MDNDVEN2252.0:02 18.63 6.35 68.24

In a second Hep3B study, human hepatoma Hep3B tumors were established by

intrahepatic seeding into scid/beige mice. These mice were deficient for lymphocytes and
natural killer (NK) cells, which is the minimal scope for immune-mediated anti-tumor effects.
Group A (n=6) mice were untreated; Group B (n=6) mice were administered luciferase (luc)
1955 SNALP (Lot No, AP10-02); and Group C {n=7) mice were administered VSP SNALP
(Lot No. AP10-01). SNALP was 1:57 cDMA SNALP, and 6:1 lipid:drug.

SNALP treatment was nitiated eight days after tumor seeding. SNALP was dosed at
3 mg/kg siRNA, twice weekly (Mondays and Thursdays), for a tota! of six doses (cumulative
18 mg/kg siRNA). The final dose was delivered at day 25, and the terminal endpoint of the
study was at day 27,

Tumor burden was assayed by (1} body weight; (2) visual inspection + photography at
day 27; (3) human-specific mRNA analysis; and (4) blood alpha-fetoprotein measured at day
27.

Body weights were measured at each day of dosing (days 8, 11, 14, 18, 21, and 25)
and on the day of sacrifice (FIG. 3).

Table 11,
Mouse | Tumor Burden by macroscopic
observation
Group A: unireated, AlR +
day 27 AlG A+
ATW -
AZR b
A2( -+
AW 4+
Group B: BIR bt
1955 Luc SNALP, day 27 BIG H++
BIW At
B2R ++
B2G At
BIW s
Group C: CIR -
VSP SNALP, day 27 ClG
C1iB -
CIw +
C2R +
C26G +
C2wW -
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138.09 404.91 4012275 25.76 25.04 123.89 1133.10 1054.54 776.25t A012266 4.85 7.80 10.00 32.94
41.67 1 162.65i 4012267 1.39 1.21 12.00 4.67 283.03 51.121 AD12264 0.92 2.07 8.56 15.12 56.36
196.78 AD12268 2.29 3.67 22.16 25.64 258.27 150.84 4012279 1.11:28.54 23.19 96.87 327.28
607.27 4012256 7.20 33.52 46.49 138.04 775.54 1076.76i AD12259 2.16 8.31 8.96 40.12 50.05
219.42 AD12276 19.49 6.14 89.60 59.60 672.51 736.72 4012321 4.67 4.91 24.88 19.43 139.50 89.49|
(ND-not determined) Example 4. Silencing of liver Eg5/KSP in juvenile rats following single-bolus
administration of KMROY formulatage SitA = dri@mdbisthwtiRpRraxipatelys28 days-of age,
Eg5/KSP expression can ke detected in the.growing.rat liver, Target silencing with a formulated
Eg5/KSP si ﬁfﬁ?%%%ng{/lé?ggke (i)ﬁ“li(g}\l} r%ﬁ?én ?é%grlﬁ{i’ﬁg a_f]gle—x kﬁ?&rﬁgp Fe%ﬂg%%ﬁlllgbfqlested Duplex ID
Target Sens@am{dbrsbiRDE248ICS RRcEGRAGUEHEGebIE deemb T SFOI#ENO:1238 )
GGACAAAthACAGY TGt T4 Bdrdals o iy WEREL 3R MBIPBGRen arcRRSIRGNaTIaRIMalandale, juvenile
Sprague-Dawley rats (19 days old) were administered single doses of lipidoid ("LNPO01") formulated
SIRNA via til vein injection. Groups of ten animals received doses of 10 milligrams per kilogram
(mg/kg) bodyweightspiiither KYS24BAL B umgbarifidIsIRRINID alse fesulipdatahs fortkidiemmount of
SiRNA duplgx administeiediinithederaulaen Adhid sioupperMediphgsphate-buffered saline.
Animals were sacrificed two days after SIRNA administraﬂ%%@/é%ﬁs ﬁ%e 1g;iisse ted, flash frozen in
liquid Nitrogen andRAVRHZEL TRt BORTERY 1antiasKeA t antS) PeRBIE St Eg5/KSP mRNA
were measUfedanGixersfrommaknirdatire magse (st Samiplas ofeaetifivEnpowdsaiapproximately ten
milligrams) *ﬁ{ﬁﬁ&@@&%oag@%%éﬂﬁb%%&b{él&@&ﬁ&{&qmwme_&%@@%@M%@M{els of Eg5/KSP and
GAPDH mRNA were measured in triplicate for each sample using the Quantigene branched DNA
assay (GenH4pEEHEYeIIEHH Vallzes for Eg5/KSP were normalized to mean GAPDH values for each
sample. Group m&ans\Eersdetepaifededndmesmalidg-toitipeoleB SAJOupcforcdbethexperiment.
Statistical apglieiss SIHKANEEWARIARICUTING B ANQNA JBNRC Y R TuleY post-hoc test

Results Data Summary ean values (standard deviation) for EQ5/KSP mRNA arg{given. Statistical
significancePriakdy VarsHs Whe PEEWEhAL AW e ot it reameps 6. 881 Hble 8.
ExperimentifK SfcARDE Ralue PBS1.0_0.47 AD624810 mg/kg0.470.12<0.001 unspecl10

mg/kg1.00.26us %tagins%ﬁea% éiﬁg@!f'@ant reduction in liver EQ5/KSP mRNA was obtained following

treatment with for [ ata dose of 10 mg/kg. . . Example 5. Silencing of rat liver VEGF
following intravendus trrd sy JrmkpE C¢ahtSd Yspste injeated; digtsitr v fhalktd Afcomprising an
equimolar nygture.ai-wRSIRNAGas administeted ayaisAusedshateisls WGP refers to a
composition having t IRNAS, gne.direct %9%4'@??&%9 rl%gﬁr gglﬁf,(l:&oF For this
experiment i‘ﬁfé‘%ﬁ%fee\g%&%g%é%}‘%.ré‘c%glé‘n’%ﬁ%% VEGeF and &%‘D& 12115@%frecj[e_d iowélrpds Eg5/KSP were
used. SinceEigBIKBPcadpragsin srkey MR ESTABIE T P avautii FarRrAR I SHREYEGE levels were
measured folowirgsiRNAstrea@oly SRNAtuplexesasriseredk\ SR Duplex ID Target Sense
Antisense 12115 EgS/KSP ucGAGAAUCUA UAAcUTST (SEQ ID-14 %%4%
: ficed 24 nr, :
AGUGAGUUTAEAD B AT S R IS e 58 a3 Ve e 48 e
Tumor burden and target silencing was assayed by gRT-PCR (Tagman). Tumor score
was also measured visually as described above, and the results are shown in the following
table. hGAPDH levels, as shown in FIG, 8, correlates with macroscopic tumor score as

shown in the table below.

Table 12,
Mouse Tumor Burden by macroscopic
observation
Group A: PBS A2 e
A3 ++
Ad it
Group B: 4 mg/ke Luc- Bl +
1955 SNALP B2 4+
B3 +t+
B4 : -+
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GrAcAUAGGAGAGAUGAGOUSU (SEQ ID NO:1242) AAGCUCAUCUCUCCUAUGUGCusG (SEQ ID
NO:1243) Key A,G,C,U-nbonucleoctides; c,u-2'-O-Me nbonucleotides; s-phosphorothwate. Unmodified
versions of each strand and the targets for each siRNA are as follows umnodsense
ummodanfiscmse 5' 3 UCGAGAAUCUAAACUAACUTT TTAGUCCUUAGAUUUGAUUGA 3'5' SEQ
SEQ ID NO:1534 ID NO :1535 Eg5ACSP target 5' UCCAGAAUCUAAACUAACU 3'SEQ ID NO :1311
ummodsmae 5' GCACAUAGGAGAGAUGAGCUU 3' SEQ ID NO:1536 VEGF ummodaaisense 3'
GUCGUGUAUCC CUHAEY 5 "$EQ{D NOI537 targei b  GCACAUAGGAGACAUCAGCUU
3' SEQ ID NO:1538 Methogdsp.yvsPosingjof apimals. Adult, female Sprague-Dawlley rats were
administered lipidoid ("LNPOI") formulated stBNAj by a two-hour +afusion into the femoral vein. Groups
of four animals redeived doses of 5, 10 and T8 milligrams per kitogram (ma/kg) bodyweight of
formulated siRNA.| Dosedavet réfegsto the tdPdl amount of siRNAduplex administered in the
formulation. A fourth grogp'#&&eKdd phosph&e-buffered saline. Animals were sacrificed 72 hours after
the end of the siRNA infusion. Livers weré digsecled, flash frozeri'in liquid Nitrogen and pulverized into
powders. Formulatien Prcccgluic C(Thc hipigoid-ND98A4AHEL (I‘ﬁ F1-48A-d~ermula |, above),
Cholesterol (Sigma-AIgr@% I &-C¢q rargiple C16 (Avanti Polar Lipids) were used to prepare
lipid-siRNA nanoparticles. Stock solutiong of@;ach in ethanol were, prepared: ND98, 133 mg/mL;
Cholesterol, 25 mg/mL, PEG-Ceramide G16 400 mg/mL 1ND98,;Cholesterol, and PEGCeramide C16
stock solutions weygfhen-compipetina $2:4%40 malanfaiie; ‘Combiiaddipidaaludi@mwas mixed
rapidly with aquegus SIRNA (in. sogdium,acetate pH 5 sucj{@ that the final ethanol concentration was
35-45% and th ﬁﬁ’é SOHI Ilei’%%‘i*’taﬁe}"kco"ﬁc%f ration Was 10%-30 On%ﬁ}%%fio}lgysﬁﬁﬁﬂ nanoparticles
formed spontanediishruonaniciigdDePR HENGNe v H Essosi oy PartencaspsigrmiBtion, the resultant
nanoparticlg ikt ure asin samecasespexpredes hiouamaipel s athonate msimene (100 nm cut-off)

using a thermoban-el extruder (Lipex Extruder, Nart ipids, Ing). In other cases, the extrusion step

was omitted BHANS! %er?%%]vg(%??ﬁﬂﬁﬁt%tne%%%o%z}#gg% ariaaee\’/%:sac c%%s’rﬁﬁlgﬁteaé y either dialysis

or tangentiahfitny filtratios. Buffe Fidas exchantdbdrtouphisphameldidfeteAPBalitentPBS) pH 7.2.

Characterization of formulatiangrivedr oraRIRIRRR PIERALCH DILs ithegmihe sipbdard gk extrusion-free

method are characterized in a similar manner. Formulations are firségsharacteri%ed %}(}/isual
n

inspection. 418 SHotRPBAATtisH-tarERICE SSIDRSRS 1PER%aH BJGre0atks BPEifient. Particle

size and patticie SIESK istibngoreodbipided and partigiel Ak8-Mghsudadioycd yrramicldighat scattering using

a Malvern 261761761 Nang 65 (MAVETD LS ARclSs sbeubei0-230.0m <aaidealy, 40-100
u

S
in size. The particle size distribution should be unimodal. The tgtal SiRNA c,onc%ntration in the

formulation, as well B8R EriFEsHEA e e KRS O Bh P BB G8h B say. A sample of
the formulatestiziRNAhis«n ouBERetl withHieCR bidbisidingad yerRibagresrGARSIEc laeProbes) in the
presence orsghsence, a3 armulatian AisiplnoiSHIRE A0k 98 THiPRmCiA0. Fha intal SIRNA in the
formulation Is determined by the Signal from the sample containing the surfactant, relative to a
standard cu‘f‘%é.mﬂq@entrapped fraction is determined by subtracting the "free" siRNA content (as
measured by the gigaahid ecclﬁﬁbﬁi.ﬁﬁi‘aﬁt cfmma t_@ta@s' NatBontent. Percent entrapped
SIRNA s typically RN Al aie kRt B AL ke B ALIFASL 3R, 3 feast 40 m, at

least 50 nm, at least 60 nm, at’least 70 nm, at least 80 nm, af least 90 nm, at least 100 nm, at least
110 nm, ande&sigerpiye, ARt PRaferAS PR et 43P At atl A Hin B BBHea ¥ ast 110 nm,
preferably aheiionisleqsihasNite abalt, atdeastildQinduemn asipiefatablyabdutidtteast80 nm to
about at leagt 90.nm ne example %ch Qf ghez.particle size comprises at least about 1:1 ratio of
Eg5 dsRNAét%]\&/)%érl£1 lcheg e enr%ﬁfﬂli %ga%a/rerhents. Samples of each liver powder (approximately
ten milligrams) weF&pgrhBgenrEairriREhespsihbifeecbrmscHio RN FseRYtévels of VEGF and

GAPDH mRiNAAvens aneasuserbibdiplieatedprrash-samplaishrg theruaatigene branched DNA
assay (GenoSpectr ean.values for VEG alized tom /alues for each
Enag’ml\y/{l;/ f‘rbd'(oaltlgri WAS é‘[’%&te w\%? d'q[%ptzﬁeévﬁséga?e%n w%'?ﬁ\%&'iﬁ/

RO
T .
sample. Group means were minéd and normaliZe group for each experiment.

Protein mea$PetersmeAaiplaswienen Tkaesdivder 4B pf Sk htately eoahslgrishsywdte
homogenizeg il RiBA butfespdptakpyaisin concentrations were determined using the Micro BCA
protein assay kit (Pierce). Samples of total protein from each animal was used to determine VEGF
protein levels using a VEGF ELISA assay (R&D systems). Group means were determined and
normalized to the PBS group for each experiment. Statistical analysis. Significance was
determined by ANOVA followed by the Tukey post-hoc test Results Data Summary Mean values
(standard deviation) for mMRNA (VEGF/GAPDH) and pyotein (rel. VEGF) are shown for each treatment
group. Statistical significance (p value) versus the PBS group for each experiment is shown. Table 9.
VEGF/GAPDHp valuerd | VEGFp value PBS1.0-0.171.0-0.17 5 mg/kg 0.74+0.12 <0.05 0.230.03
<0.001 10 mg/kg 0.65+-0.12 <0.005 0.22+0.03 <0.001 15 mg/kg 0.49+0.17 <0.001 0.20+0.04 <0.001
Statistically significant reductions in liver VEGF mRNA and protein were measured at all three siRNA

dose levels. Example 6. Assessment of VSP SNALP in mouse models of human hepatic tumors.
Thece ctiidiac 11itilized 3 \/S<P <ciRNA cocktaill containina deRNIAC taraetinad KSIP/Eal anAd AeRN Ac




+++ ++++ ++++ Group B: VSP (VEGF + KSP/EQ5, d. 27 'tLO Group C: KSP + (Luc + KSP), d. 27
++ - + ++ Group D: VEGF el Cl) cr In ++++ (Luc + VEGF), d. 27 ++++ +++ ++++ Liver
weights, as percentage of body weight, are shown in FIG. 1. Body weights are shown in FIGs. 2A-2D.
From this study, the following conclusions were made. (1) VSP SNALP demonstrated potent
anti-tumor effects in Hep3B 1H model; (2) the anti-tumor activity of the VSP cocktail appeared largely
associated with the KSP component; (3) anti-KSP activity was confirmed by single dose histological
analysis; and (4) YEEGF SN Bﬁmw?%%h@gﬁrleﬁﬁmb@:&f&@m@ bR hMmor growth in his
mode uman Hep tudy onged s rVJ P eat In a second Hep3B study,
human hep%ﬁ“ﬂ@ﬁ%@kﬁ)n%f’g gfﬁ% d/LDy &%’:ﬂ éafng &éding into scid/beige rrF1)|ce Theﬁe
mice were deﬂmeBbﬂoﬁMﬁ)@hm&ﬂéslamu matsrainkitEP iy seolte shemititoidetheasmpitpnal scope for
immune-mq@a@&mﬂiwmwﬁ@;@@m A (n=6) mice were untreated; Group B (n=6) mice were
administered luciferase (luc) 1955 SNALP Lot No. AP10-02); and Group C (n=7) mice were
administered VSPSHAESEUEN 0. AP 10-01). SNALP was 1:57 cDMA SNALP, and 6:1 lipid:drug.
SNALP treatmentiuas:ihitiatedadigns B ayseftertrsiarisbetingnSfigpk it wadigosadiet 3 mg/kg SiRNA,

twice weekly ﬁmgmemammw di9F Antpiahat %ﬂr&se@(ﬁmumg%% melkg.siRNA). The final
dose was delivered at day 25, and the terminal end oint of the Stl;ﬁﬁ was at]gfgﬁgfin Tumor burden
um

was assaye%f%‘y)(?f?ﬁgﬂ?"ﬂlé‘fﬁhf‘ PPN SR RSP rqo-éep‘ﬁ&})}j?g Py an-specific
MRNA analyisis) siai@ ) deadialpihad-f@sprotein measured at day 27. Body weights were

measured at each day ofAASINg URYS Bkl dndld ARG SRR Byl AMce (FIG. 3).

Table 11. Mousé Tumor Burden by macroscopic observation Group A untreated, day 27 AIR A | G
AW A2R szeglﬁﬁmmdmusmt}% A2W ++++ Group B: B1R ++++ 1955 Luc SNALP, day 27 B1G
++++ BIW +++ LB2RndctoBaG fuirorBaiMes +-H0GHaupE: Silitht WSRcEMARP, day 27 C1G C1B -

Effect of ALN-VSP in Hep3B mice:

ALN-VSP (a cocktail of KSP dsRNA and VEGF dsRNA) treatment reduced tumor
burden and expression of tumor-derived KSP and VEGF. GAPDH mRNA levels, a measure
of tumor burden, were also observed to decline following administration of ALN-VSP
dsRNA (see FIGs. 12A-12C). A decrease in tumor burden by visual macroscopic
observation was also evident following administration of ALN-VSP.

A single TV bolus injection of ALN-VSP also resulted in mitotic spindle formation
that was clearly detected in liver tissue samples from Hep3B mice. This observation
indicated cell cycle arrest.

Example 7. Survival of SNALP-VSP animals versus SNATLP-Luc treated

animals

To test the effect of siRNA SNALP on survival rates of cancer subjects, tumors were
established by intrahepatic seeding int mice and the mice were treated with SNALP-siRNA.
These studies utilized a VSP siRNA cocktail containing dsRNAs targeting KSP/EgS and
VEGF. Control was dsRNA targeting Luc. The siRNA cocktail was formulated in
SNALPs.

Tumor cells (Human Hepatoma Hep3B, 1x1076) were injected directly into the left
lateral lobe of scid/beige mice. These mice were deficient for lymphocytes and natural killer
(NK) cells, which is the minimal scope for immune-mediated anti-tumor ¢ffects. The
incisions were closed by sutures, and the mice allowed to recover for 2-5 hours. The mice

were fully recovered within 48-72 hours.
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CIW C2R C2G C2W - Score: "-" = no visible tumor; "+"= evidence of tumor tissue at injection site;
"" = Discrete tumor nodule protruding from liver lobe; "+++" = large tumor protruding on both sides of
liver lobe; "++++" = large tumor, multiple nodules throughout liver lobe. The correlation between body
weights and tumor burden are shown in FIGs. 4, 5and 6. A single dose of VSP SNALP (2 mg/kg)
to Hep3B mice also resulted in the formation of mitotic spindles in liver tissue samples examined by
histological staining. Tumor burden was quantified by quantitative RT-PCR (pRT-PCR) (Tagman).
Human GAPDH was hrEmnalized J@omqm@m%aﬂmﬁm{@mee@iﬁ@amamaﬂaﬁ@ays Tumor score

as shown bé%nr\%i %CODI ré)})g% %&Q\ﬁm p%t(%ﬁ:%(rfjg %m%égAE,PEI g(\fels (FIG. 7A).

Serum EL1 0 measire a secre e tumor. As
described betdi4 Frestelssef AR lgivifolmg aﬂez oreganal sitathleutiamesniBitives.growing. Treatment with

VSP lowered AFP, im%ﬁm%%a&m%sqﬂm&m Hﬁaﬁm@%m}o@@n@@ﬁz%@s}m) Human

HepB3 Study. C: In & third stud an HCC .cells 3 were cted into the liver of
SOD/beige ﬁ%@&“ﬂﬂ‘&?ﬁé%éﬁ%ﬁ it rgt‘évarezﬁﬁglﬁgt%q;mp@ c‘)l)l]ﬁ X anlmas Were aag inistered PBS;

Group B aniffatsiwére Mms@él@d%gﬁk}glmwwﬁﬁrﬁwﬁ&m@ﬁMS@anmm‘él@m@re administered 4
mg/kg SNALEMIP AR éryf} Yigks Aministesss), 2, BgHkanaliki-VSP; and Group E animals

were administered 1 mg/kg S SP. Treatment was with a single intravenous (iv) dose, and mice
were sacrlflé}éqée?sﬁf"ﬁ/r‘h?&?é‘?raﬁon T‘WF%W&T&W&M target silencing was assayed by gRT-PCR
(Tagman). Tumor Beonewivas dats domeasueedniistsl V8 slsyd e Seribethadsome, landnthaired ults are shown in
the foIIowmgﬁgﬁI?3 RGAPRH. g ¥efs,1ag shown in FIG. 8, correlates with macroscopic tumor score as
shown in the table below Tab e 12 Mouse Tumor Burden by macroscopic observation Group A:
PBS A2 +++ A3 4Rlg 134 ; B ECRINHNRE SNALP B2 -1-F-1- B3 +++ B4 +++
Group C: 4 mg/kg C | ++ SNALP- A sAL.6roup D: 2 mg/kg r o ca ol -I-F
SNALP-VSP + + ++ Group E: | >-V8FPE7|+ E3 -H- E4 + Score: "=
variable tumor take/ some small tumors}g'++" > {UIBIBE NG
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Large macroscopic tumor nodules (5-10 mm) were evident at necroscopy. Effect of ALN-VSP in
Hep3B mice: ALN-VSP (a cocktail of KSP dsRNA and VEGF dsRNA) treatment reduced tumor
burden and expression of tumor-derived KSP and VEGF. GAPDH mRNA levels, a measure of tumor
burden, were also observed to decline following administration of ALN-VSP dsRNA (see FIGs.
12A-12C). A decrease in tumor burden by visual macroscopic observation was also evident following
administration of ALN-VSP. A single IV bolus injection of ALN-VSP also resulted in mitotic spindle

formation that wasrgigarly datesigchimlivertissyasamples from Hep3B mice. This observation
indicated cell cycle arrest.  Example2—Survival-eF SNALR-MSR-animals versus SNALP-Luc treated

animals  To test the effect of GiRNA SN@%%UN@@E@IEES of carjcer subjects, tumors were
established by intrahepatic segding in micaane; ke micesvere tegaied with SNALP-siRNA. These
studies utilized a VSP siRNA docktail ¢onsainirtg. @sRNAs3argetiegsK3P/Eg5 and VEGF. Control was
dsRNA targeting Luc. The siRINA_GocktailShiAsRermnulatedin SNAYPS Tumor cells (Human
Hepatoma Hep3B, Ix10"6) welle-irfected 3?@%’5%‘4?‘*“ thedbft |=ff-“%¥Elol)e of scid/beige mice. These
mice were deficient for lymphogeytes-and .éy‘é[i‘.”gtﬂ‘fller \.\.'@ cells: 2%’5.\, is the minimal scope for
immune-mediated anti-tumor (:ll(—:t,}b |ne§w_§4(w'c~, W rest?iusqed By Su ures, and the mice allowed to
recover for 2-5 hours. The miceWgre TEECANEFed WITHHET 48-7Z J10Urs. All mice received a total
siRNA/lipid intravenous (iv) doge, and faghaecksall was Jormulaigd into 1:57 cDMA SNALP (1.4%

PEG-cDMA,; 57.1% DLInDMA;|7.1% DPPsBirand34.3% cholesteral, 6:1 lipid:drug using original citrate

buffer conditions. SiRNA-SNAL P treafflARP-WER jnitiadkd y indicated below (18 or 26 days)
after tumor seeding. SiRNA-SNALE ware 2 I._-ﬁV erad-twice br three weeks after 18 or 26

days at a dose of 4 mg/kg. Su:vi‘\/"j’rw ALQEM ahd ?%35'-- ts qﬁ%fe—euthanized based on humane
surrogate endpoints (e.g., anintai-ody WelgHTt, FopoT uuru%ydisler@%n/( iscoloration, and overall health).
The survival data for treatmentTnitiated 18 days after umor seemg 1s'summarized in Table 13, Table
14, and FIG. 13A. Table 13. Kaplan-Meier (surV| val) data (% Surviving) Day SNALP- Luc SNALP-
VSP 18 100% 1009525 SR 0BRSS 000 L OOV 5T GO ROIRS A KO3 86% 100%
29 86% 10024i:32:86%%ui 000233 8686r 10M96g3 3 UShe 006 BH AIHAICDYVE BB $80% 36 29% 100%
38 299 1009 S8 AA.100%.30.14% 802040 145 BRI 43 1400 89,5 14% 88% 49 1436 88% 51
14% 88% 51 14% 50% 53 14% 50% 53 14% 25% 55 14% 25% 57 14% 25% 57 0% 0% Table 14.
Survival in days, fOPBEAH arffHAR RRIOPTISRAER? GPETHTEHATNET 1l AR P ictas

pre-treatment and at end of treatment (coneentration in pg/mi)

End of
pre-Rx Rx
SNALP-Luc | 30.858 | 454454
SNALP-Lue | 10.088 | 202.082
SNALP-Luc | 23.736 | 648.952
SNALP-Luc 1,606 13.308
SNALP-Luc 4,778 | 338.688
SNALP-Luc | 15004 | 826972
SNALP-Luc : 11.036 | 24501
SNALP-VSP { 37514 | 18235
g SNALP-VSP | 91518 | 24806
10 SNALP-VSP | 25448 | 243.13
11 SNALP-VSP | 24862 | 45514
12 SNALP-VSP | 57.774 | 149.352
13 SNALP-VSP | 12446 | 78724
14 SNALP-VSP | 2912 9.61
15 SNALP-VSP | 4518 11.624

Coi~l [y {n ] [ N

Tumor burden was monitored using serum AFP levels during the course of the
experiment. Alpha-fetoprotein (AFP) is a major plasma protein produced by the volk sac and
the liver during fetal life. The protein is thought to be the fetal counterpart of serum albumin,

and human AFT and albumin gene are present in tandem in the same transcriptional
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days 2 SNALP-Luc 33 days 3 SNALP-Luc 33 days 4 SNALP-Luc 33 days 5 SNALP-Luc 36 days 6
SNALP-Luc 38 days 7 SNALP-Luc 57 days 8 SNALP-VSP 38 days 9 SNALP-VSP 51 days 10
SNALP-VSP 51 days 11 SNALP-VSP 51 days 12 SNALP-VSP 53 days 13 SNALP-VSP 53 days 14
SNALP-VSP 57 days 15 SNALP-VSP 57 days FIG. 13A shows the mean survival of SNALP-VSP
animals and SNALP-Luc treated animals versus days after tumor seeding. The mean survival of
SNALP-VSP animals was extended by approximately 15 days versus SNALP-Luc treated animals.

o o sl e e  ana
ena or treatment (concentration in u pre-Kkx ( -LuUcC . .
SNALP-Lucf‘i‘@‘?ﬁ)g’g%ﬁﬁlé%@pgr\ﬁc‘lf%?ﬂ?f@%%ﬁ%@%@'géﬁ’\?ﬂ’fﬁ{éﬁﬁei‘%%ﬁ%% B SNALP-Luc
4.778 338.68816 S P{hiCE 008826197 SHALRANAFE 686524501, BISMALBLIESP 37.514
182.35 9 SNABRY SR 128 06,0 SNAKD N SR 25 A48, 243 311 SNALPVSR 24.862

with a subset of tumors such as hepatoma and teratoma. AFP is a tumor marker used to
monitor testicular cancer, ovarian cancer, and malignant teratoma. Principle tumors that
secrete AFP include endodermal sinus tumor (yolk sac carcinoma), neuroblastoma,
hepatoblastoma, and heptocellular carcinoma. In patients with AFP-secreting tumors, serum
levels of AFP often correlate with tumor size. Serum levels are useful in assessing response
to treatment. Typically, if levels of AFP go down after treatment, the tumor is not growing.
A temporary increase in AFP immediately following c_hernotherapy may indicate not that the
tumor is growing but rather that it is shrinking (and releasing AFP as the tumor cells die).
Resection is usually associated with a fall in serum levels. As shown in Figure 14, tumor
burden in SNALP-VSP treated animals was significantly reduced. _

The experiment was repeated with SNALP-siRNA treatment at 26, 29, 32 35, 39, and
42 days after implantation. The data is shown in FIG. 13B. The mean survival of SNALP-
VSP animals was extended by approximately 15 days versus SNALP-Luc treated animals by
approximately 19 days, or 38%.

Example 8. Induction of Mono-asters in Established Tumors

Inhibition of KSP in dividing cells leads to the formation of mono asters that are
readily observable in histological sections. To determine whether mono aster formation
occurred in SNALP-VSP treated tumors, tumor bearing animals (three weeks after Hep3B
cell implantation) were administered 2 mg/kg SNALP-VSP via tail vein injection. Control
animals received 2 mg/kg SNALP-Luc. Twenty four hours later, animals were sacrificed,
and tumor bearing liver lobes were processed for histological analysis. Representative
images of H&E stained tissue sections are shown in Figure 15. Extensive mono aster
formation was evident in ALN VSP02 treated (A), but not SNALP-Luc treated (B), tumors.
In the latter, normal mitotic figures were evident. The generation of mono asters is a
characteristic feature of KSP inhibition and provides further evidence that SNALP-VSP has
significant activity in established liver tumors,

Example 9. Manufacturing Process and Preduct specification of ALN-VSPG2
(SNALP-VSP)

ALN-VSPO2 product contains 2 mg/mL of drug substance ALN-VSPDS01

formulated in a sterile lipid particle formulation (referred to as SNALP) for IV administration
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45.514 12 SNALP-VSP 57.774 149.352 13 SNALP-VSP 12.446 78.724 14 SNALP-VSP 2.912 9.61 15
SNALP-VSP 4.516 11.524 Tumor burden was monitored using serum AFP levels during the
course of the experiment. Alpha-fetoprotein (AFP) is a major plasma protein produced by the yolk sac
and the liver during fetal life. The protein is thought to be the fetal counterpart of serum albumin, and
human AFP and albumin gene are present in tandem in the same transcriptional orientation on
chromosome 4. APP is found in monomeric as well as dimeric and trimeric forms, and binds copper,

nickel, fatty agiglg.ad lziliﬁFg%@BEA%@@@@%%&S&@@%ﬁmp’tﬁmqg@m ngragu levels by 8-12

months. Normal adult APP levels are low, but detectaple. APP_has no known function jn normal adults
and APP expradibi i adei s Ben HeEb B At SaIRA S LiBsdrs ABresh PP dioma and
teratoma. ARR1E gldssmiels maltkefilreguhto anbmitor testicular cancer, ovarian cancer, and malignant

teratoma. Principl%ym@g@iqéqgﬁg%@;%%%g’emg%% endodermal sinus tumor (yolk sac carcinoma),
neuroblastoma, hepatoblastoma,-and-heptocellular carcinoma..ln-patients.with. APP-secreting tumors,
serum levels of APPeStiireesirelate with 1#iRIGY BEpesserum |ed8lglataardeititimedidessing response to

treatment. Typically, if levels of APR go dowy aftertreatment, $#estrfdfis not arowing. A temporary
increase ir) APP immediately follow|ng chemotherapy may indheésesrdt ti#at the tumor is growing but
rather that|it is shrinking (and releaging APP,gs the tumor cellssgiepr-Resection is usually associated
with a fall in serum levels. As shown in Figure 14, tumor burdenitsm$SNAER-VSP treated animals was
significantly reducedemate ikhe ©XpafiifeabdS: ré paated with SNXLP-8IRNA treatment at 26, 29, 32 35,
39, and 42 days afterrmplantatignnbherdatad s sRowepinshG. 13B. The mean survival of SNALPVSP
animals was extended by .approximatel 1?/fga S rsuswgﬁ% treated.gnimals by approximately
79 days, or 36%. ERa D O h R e N D RTS8, rion of K5
dividing celléléhds3to atssonnaltiony whenarosistcrenimaicrdyreadil obsdicaiss mmdistological sections.

Brimals (e B AL PLVSP via o
animals (three weeks after He ell i ation) wer inistere - via tai
v myectiof SO AR A R TGS b LA B B MO rE TAEH Animals were
sacrificed, a9 tuensrdod ity liversobe s/ wehe JiGe bssedvotibisicldgiochtandilysisciRedresentative

images of H&Estained dissuemsalions assshown in bigedayExiensivemeasaster formation was
evident in ALN V_SPOZ%E%%% (A),.but not S%I?ALP-L%Etéreatedy%, tu?no sﬁ.g}ln the latter, normal mitotic

figures werd"BUick% SPHR LS iR BP R e S e 1 SRy R R R YP KE Bnhibition and
provides furtheyevigérpdby BNAL BBy lgasisign fibént actantylymbstablishedeliidr tumors.
Example 9. MapylagiyiRg frasass: aehbrodush apasificaian, of @dnlhla}{éﬁ’l,% gf@NALP-VSP) -
ALN-VSPO2 product contains 2 mg/mL, of drug substance ALN-VSPDSOQ1 formulated in a sterile lipid
particle formRARIH (G R Frod oS SR PP S PR AU SRR SR AR ARG SR 18r U b stance
ALN-VSPDS@@W@’&&MM@ @@\MﬂﬁbﬁM_ﬁaéa@mmmﬂﬁﬁr_am&ﬁbb&%mrgeﬂng VEGF) in
an equimolagalia. oA ia RIRANCLIS PACRARGIN 1Rk dlass MRlB NIRAlxolume of S mL. The

following terminology is used herein: Drug stance SIRNA Duplexes Single Strand Intermediates
ALN-VSPDSOPREN! e Shyfsehciones & WAnKE aRohilirgbprytokied udlegideinse: A-3981
Antisense: AkgofzidAllernater namegscprbl dh2bd5f A2 b5 fitdl B rmatectiamesFiAD-3133, AD3133

9.1 Preparajon,of chug SHBSIANGE AN SPRS T Al S RNAGRERS gfcrug substance

ALN-VSPD : ALN-3133, are chemically synthesized using commercially available
synthesizer&@aehrau heing S Rehiaf TR REeOSS HdPR ISrIoTE) RINESTHE G two single
strand oligopuelgntidrsiaieachdeupiaxsthupd St sSeoseandsArbabGlrnisenseuohdkN 12115 and A
3981 sense,and A 3982.antisense of ALN 313 conventional solid phase. gligonucleptide synthesis
g pros RS R TRTaE B SeErt e e e e S B &l o with the o
hydroxy| proveeteti Wil Gabpriierieth prigTB OISy shrewamplodif Fep faenof itk a 2' methoxy
group (2' OMe)hssembliehianaligomneciestidessharhydhaphasphoranidiienmetheden a solid
support such as controll aore glass or polystyrene. The.cycle consists of 5' deprotection, coupling,
oxdation. st CEHG 0 B ey Tanenon e A G SRR SR R R o

protected ri¥oanpedingantoihd duyfitiorilie|amsiied dnnigtantrsined Btee i Niis) b iraMole reagent

followed by thescoupling OfiRgifreen hvdioxyi@oumaka supRorbimmebilizad-Ritasted nucleoside or
oligonucleotide. After the appropriate number of cycles, the final 5' protecting group is removed by acid

treatment. THEPEHiASE B dERssHBEeRst N PR tnd! Sitealss ForrBrRGt dsts ethylamine
treatment with concomitant removal of the cyanoethyl protecting group as well as nucleobase
protecting groups. The 2' 0 TBDMS group is then cleayed using a hydrogen fluoride containing reagent
to yield the crude oligoribonucleotide, which is purified using strong anion exchange high performance
liquid chromatography (HPLC) followed by desalting using ultrafiltration. The purified single strands are
analyzed to confirm the correct molecular weight, the molecular sequence, impurity profile and
oligonucleotide content, prior to annealing into the duplexes. The annealed duplex intermediates ALN
12115 and ALN 3133 are either lyophilized and stored at 20C or mixed in 1:1 molar ratio and the

cenhliition iec hvanhilizead to vield driia ciithetancea Al N V/SPD<OI! If the diinley intermediatac weare otnred
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Table 16b: Stability of drug substance Lot No.: AO5M07001N Study Storage Conditions: -20C
(Storage Condition) Test Method Acceptance Criteria Results Initial 1 Month 3 Months 6 Months 12
Months Appearance Visual White to off-white powder Pass Pass Pass Pass Pass PH USP <791>
Report data 6.7 6.4 6.6 6.4 6.8 Moisture content (%w/w) Karl Fischer titration < 15% 3.6* 6.7 6.2 5.6
5.0 Purity (area %) SEC > 90.0 area% 95 95 94 92 95 A-398I (sense) (area %) Denaturing AXHPLC
Report data 24 23 23 23 23 A-3982 (antisense) (area %) Denaturing AX-HPLC Report data 23 23 23

23 24 A- 19&%3&9@&)&@5%%%@%@%%é}&%%@@% 32%%&%@&@9@1%63
(antisense) (area %) Denaturing AXHPLC Report data 23 22 22 22 22 9.2 Preparation of drug product

ALN-VSPO Y (BREPHS ayixing Hofgsy/ & 5 G BRIME formulation of the two SiRNAs On a 1:1 molar
ratio) with lipid excipients ficiadtgpodesdidrw Therkpid ekepienty@ssdeiate with the two siRNAs, protect
them from degradation in e-cirelatongSysiai.gRd 4ld in their delivery to the target tissue. The

specific lipid excipients and the quantitative proportion of each (shown in Table 17) have been
selected through ARSTETHIY W il SrasprhtEhIS Bonipatitg theP PRditoerahsieaestsperties,
stability, phassadadybrmics, phaismoaktingt osréakigity andspsophiciariamfact-urability of numerous
different formulations. T, xcipient DLINDMA ' le aminglipi j it charged at low
pH, such asl(ﬁﬁ'gtfznr')agta %ntf%’ % t %elsguﬁi)%%nntwye&oyf %r@l rﬁ%%%%%%?%@ﬁ%@%ﬁﬁ%%%gﬁt the more
neutral pH GRPREHIGTdeTriising 3fire Pnratch iR ogieRt éiclpStBtion of the negatively charged
siRNAs at low pH, preventing formation of empty particles, yet allows for adjustment (reduction) of the
particle charge by replacing the formulation buffer with a more neutral storage buffer prior to use.
Cholesterol and the neutral lipid DPPC are incorporated in order to provide physicochemical stability to
the particles. The J3Bpetls d (RAEB) PP ESEIING C DMA aids drug product stability, and
provides oPtlmum cirgilgtion time Tor the prgppsed use. ALN V@R HRiERakicles have a mean
diameter of pgFaximatety 80-90 MWD fOW POIVUiSPETSRNEaEES il deaEESENTative ¢ryo transmission
electron m émmogb&‘(é?%oTEM) imager'ss Shidwh in Figur@Ethpffhxﬁteq@gmsﬂﬁgﬁtﬁartic les are
essentially ﬁhﬁﬁl}iﬁged, with Zeta Pptential values of less than 6 mV. There 1S no evidénce of empty
(non loaded}eptytrchegsBased on the Manufacturing proced&skadleediy oi@egertieathaee Composition of
ALN-VSPQ2 Component, grade Proportion (mg/mp ALNSEEBSRITAEERAS 2.0* DLINDMA
(1,2-Dilinoleyloxy- N,N-dimethy1-3-aminopropane), cGMP-33220RPG ,2-Dipalmitayl-sn-glycero-3-
phosphocholine), KiMP 1.1 Cholesterol, Synthetic, eGMFDﬁggﬁééﬁggg%-DMA (3-N-Rot-Methoxy
poly(ethylgredgly o< 00)-carhamoyH+2 2shniretoxy-peopydaimine), cGMP 0.8

anhydrous basis}

ISR HNZAD RS

ALN-VSPDS01 assay Denaturing AX-HPLC 90 — 110%
Purity of ALN-VSPDS01 SEC 2 80.0 area %
Single strand purity, Denaturing AX-HPLC Report data
ALN-VSPDS01 Report area % for total impurities
SiRNA molar ratio Duplex AX-HPLC 1.0+£01
Moisture content Karl Fischer titration £15%
Residual soivents HS-Capillary GC

Acetonitrile %410 ppm
Ethanol © | £5000 ppm
|sopropansl < 5000 ppm
pH of 1% solution USP <751 Repart data
Heavy metals ICP-MS Repart data
As, Cd, Cu, Cr, Fe, Ni, Pb, Sn

Bacterial endotoxins USP <85> < 0.5 FU/mg
Bicburden Modified USP <61> <100 CFulg
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Phosphate Buffered Saline, cGMP g.s. * The 1:1 molar ratio of the two siRNAs in the drug product is
maintained throughout the size distribution of the drug product particles. Solutions of lipid (in ethanol)
and ALN VSPDSO01 drug substance (in aqueous buffer) are mixed and diluted to form a colloidal
dispersion of siRNA lipid particles with an average particle size of approximately 80-90 nm. This
dispersion is then filtered through 0 45/0.2 gm filters, concentrated, and diafiltered by Tangential Flow
Filtration. After in process testing and concentration adjustment to 2.0 mg/mL, the product is sterile

filtered, aseptically-filledsinto.glass i SLORM
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Modified USBig8o3prmsQubidiBle buffer. The lipid excipients associate with the two sIRNA,

protect them from degradation in the circulatory system, and aid in their delivery to the target

tissue. The specific lipid excipients and the quantitative proportion of each (shown in Table

17) have been selected through an iterative series of experiments comparing the

physicochemical properties, stability, pharmacodynamics, pharmacokinetics, toxicity and

product manufacturability of numerous different formulations. The excipient DLinDMA is 2

titratable aminolipid that is positively charged at low pH, such as that found in the endosome

of mammalian cells, but relatively uncharged at the more neutral pH of whoie blood. This

feature facilitates the efficient encapsulation of the negatively charged siRNAs at Tow pH,

preventing formation of empty particles, yet allows for adjustment (reduction) of the particle

charge by replacing the formulation buffer with a more neutral storage buffer prior to use.

Cholesterol and the neutral lipid DPPC are incorporated in order to provide physicochemical
stability to the particles. The polyethyleneglycol lipid conjugate PEG2000 C DMA aids

drug product stability, and provides optimum circulation time for the proposed use. ALN

VSP02 Hpid particles have a mean diameter of approximately 80-90 nm with low

polydispersity values. A representative cryo transmission electron microscope (cryo TEM)

image is shown in Figure 17. At neutfral pH, the particles are essentially uncharged, with
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Sterility LISP <71> Pass Volume in container LISP <1> 5.0 mL Dose uniformity USP <905> Pass
Heavy metal analysis Inductive Coupled Plasma Mass Spectrometry (ICP-MS) Report data
9.4Container/Closure System The ALN VSPO2 drug product is packaged in 10 mL glass vials with
a fill volume of 5 mL. The container closure system is comprised of a USP/EP Type 1 borosilicate
glass vial, a teflon faced butyl rubber stopper and an aluminum flip off cap. The drug product will be
stored at 5 3C. 9.5 Stability of drug product ALN-VSPO2 Stability data (25C/60%RH) are given in
Table 18b apd, 18¢. liahle t8br Fesample MNTYSEOR kil 8t Stprrgsrenditions et No... 10)97
Study Storage Conditions 2-8C Test Method Acceptance Criteria Results  Initial 1 Month 2 Months 3
Months 4 M B RACPAMLAABPRAPEIFESE Visual White to off-white, homogeneous opalescent liquid, no

foreign particles PEdgeRasSRassiRasaPpsstPasf ANV SPX791>6.8-787.47.47.47.37.47.3
Osmolality P-SP-<785>258--358-mOsmrkg-868-397-305;366-309-305AtNvSHRDSO01 Identity,
ALN-3133 ALN- 12115 BIPREIOEEH) ¢ Retentioh timeS BASIS SEET thosd of reference standards
Pass Pass Pass Pass#as¥5PR8% AONWSPDSO1 Identity, A-398F7A-3982 A-19562 . A-19563
Denaturin 9 AX-HPLC Retamtigrtanes consistent with those of reference standards Pass Pass Pass
Pass Pass Pass Lipid ideatiiinbBlisnDMA PEG20¢e- C-DMA DRPPC Cholesterd | RP-HPLC with ELS

Detection Retentioiiiinestorisistentreithe),
cGMP

DFPC (R-1,2-Dipalmiloyl-sn-glycero-3-
phosphocholine), cGMP
Cholesterol, Synthetic, cGMP 2.8
PEG2000-C-DMA
{3-N-[(-Methozy poly(ethylene glycol) 2000)

1.1

. 0.8
carbamoy!]-1,2-dimyristyloxy-propylamine},
cGMP
Phosphate Buffered Saline, cGMP €.8.

* The 1:1 molar ratio of the two siRNAs in the drug product is maintained throughout the size distribution of
the drug product particles,
Solutions of lipid (in ethanol) and ALN VSPDS01 drug substance (in aqueous buffer)

are mixed and diluted to form a colloidal dispersion of siRNA lipid particles with an average
particle size of approximately 80-90 nm. This dispersion is then filtered through 0.45/0.2 ym
filters, concentrated, and diafiltered by Tangential Flow Filtration. After in process testing
and concentration adjustment to 2.0 mg/mL, the product i3 sterile filtered, aseptically filled
iﬁto class vialg, stoppered, capped and placed at 5 = 3°C. The ethanol and all aqueous buffer
components are USP grade; all water used is USP Sterile Water For Injection grade.
Representative ALN-VSPO2 process is shown in flow diagram in FIG. 18.
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those of reference standards Pass Pass Pass Pass Pass Pass ALNVSPDSO01 strength/p otency
Denaturin g AX-H PLC 1.7 -2.3 mg/mL c--1 2.7 2.1 2.1 2.1 2.1 Duplex molar ratio Duplex AX-HPLC
1.0 0.1.1.01,01.01.0 1.0 1.0 DLInDMA content RP-H PLC with ELS Detection 5.6-10.3 enettnL 9.1
9.4 9.1 9.6 9.1 9.2 Cholestero | content RP-HPLC with ELS Detection 2.1 - 3.9 mg/mL 3.4 3.5 3.4 3.5
3.4 3.5 Lot No.: 1097 Study Storage Conditions 2-8C Test Method Acceptance Criteria Results
Initial 1 Month 2 Months 3 Months 4 Months 6 Months DPPC content RP-HPLC with ELS Detection
0.8-15mg/mL1.31.31.41.41.21.3 PEG2D00- C-DMA content RP-HPLC with ELS Detection 0.6

-1.1 mg/mL 1.0 1.0 é[o é.l %.o 1§0 Taot iéﬂZ'ALN &SPDSOl ratio Calculatio n 49 - 8.1 mg/tug 7.0 6.9
R . Tl
7.1747.07.1 AL c assay >90.0% 95.9 96.5 94.4 98.1 97.8
96.4 Purity| Denatutin e X-H PLC Analytical Procednare Acceptance Criteria
White to off-white, homogeneous
Appearance Visual opaiescent liguid, no foreign
pariicles
pH USP <791> 68-7.8
Osmolality USP <785> 250 — 350 mOsm/kg
Emflst);égLN—VSPD S01 Dupiex Retention times consistent with
ALN-12415 Anion Exchange {AX)-HPLC those of reference siandards
identity, ALN-VSP3301
2-232;_ Denaturing Retention times consistent with
i AX-HPLC those of reference standards
A-18562
A-19563
Lipid ideniity
DLINDMA Reversed Phase (RP)-HPLC with — . .
PEG s000-C-DMA Evaporaiive Light Scattering ﬁif:g?f;;ggi;:gf;ﬁjg: d":th
‘DPPC (ELS) detection
Cholssiaral
ALN-VSPDS01 labei ciaim Denaturing N
(Strength/Potency} AX-HPLC 1.7~ 2.3 mg/ml
. Dupiex
Dupiex molar ralio AXHPLE 1.0% 0.1
. RP-HPLC with
DLINDMA content ELS detaction 5.6-10.3 mg/mL
RP-HPLC with
PEGo0m-C-DMA content ELS detecton 0.6 - 1.1 mgmb
RP-HPLC with
DPPC content ELS detection 0.8 - 1.5 mgimL
RP-HPLC with
Cholesterol content EL S detection 2.1— 3.9 mgimil.
Calculated from total lipid assay
Total lipid:ALN-VSPDS01 ratio and label claim for drug 4.8 - 8.1 mg/mg
substance
ALN-VSEDS01 encapsuiation Fluoromelric assay = 80,0%
: Denaturing o
Purity AX-HPLC = 80.0 area %
. Report retention times (relative to
impurity profile Denaturing A-18583) and area % for alt peaks
AX-HPLT
20.20%
Residual ethanol USP <467> £ 5000 ppm
) lon Pairing {IP}-HPLC with UV
Residual EDTA detection < 2000 pg/mb
Particie size Z average Dynamic light scattering 60-120 nm
Polydispersity Dynaric light scalfering 5 0.15
Particle size distribution
g“} Dynamic fight scattering Report data
50
Do
Pariiculate matter . .
% 25 um Modified USP <788> | = 300 per centalr]ef
H < 3000 per container
=10 um
Bacterial endotoxing Modifie¢ USP <85> < 5.0 EU/mL
Sterility USP <71> Pass
Volume in container USPF <1> 25.0mL
Dose uniformity USP <905> Pass
inductive Coupled Plasma Mass
Heavy metal analysis Specirometry Report data
{ICP-MS)
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a80.0% 90.7 89.6 90.8 91.3 92.4 90.8 Particle size, Z-averade Light scattering 60 - 120 nm 86 87 87
87 87 87 Polydisper sity Light scattering <0.15 0.02 0.03 0.02 0.03 0.03 0.03 Particle size distribution ,
Die Light scattering Report data (nm) 56 56 56 56 56 56 Particle size distribution , Dso Light scattering
Report data (nm) 76 77 77 77 78 77 Particle size distribution , D90 Light scattering Report data (nm)
110112 112 113 112 113 Particulate matter, > 25 pm - > 10 pm Modified USP <788> (per container)
<300 " <3000 18 48 NS NS NS NS 3 11 Bacterial endotoxins USP <85> <5.0 EU/mL 0.50 NS NS NS
NS NS Sterility USP <71> Pass Pass NS NS NS NS NS Table.1&: Example ALN-VSPO2 stability at
25C/ambient humidity Lot No.: IC097 Study Storage Conditions: 25C/ambient humidity Test Method
Acceptance CriterfftReduaingHfiasureisygn :

The ALN VSP02 drug product is packaged in 10 mL glass vials with a fill volume of
5 mL, The container closure system is comprised of a USP/EP Type 1 borosilicate glass vial,
a teflon faced butyl rubber stopper and an aluminum flip off cap. The drug product will be
stored at 5 + 3°C.

9.5 Stability of drug product ALN-VSP02

Stability data (25°C/60%RH) are given in Table 18b and 18c¢.

Table 18b: Example ALN-VSP02 stability at storage conditiong

Lot No.: IC097 Study Storage Conditions: 2-8°C
A . Resulis
ceeptance
Test Method PR il 7z 3 P .
Month | Months | Months | Months | Months
While to ofl-white,
Appearanc . homogeneous ; ’
A Visual opalescent liquid, Pass Pass Pass Pass Pass Pass
" no foreign particles
sk !
pH <791 6.8-7.8 7.4 74 7.4 7.3 7.4 7.3
Osmoiality 578;5} 250 - 350 mOsm/kg 308 307 305 306 309 305
ALN-
VSPDSD1 Retention times
|dentity, Dupiex consistent with
ALN-3133 | AX-HPLC | thoseofreference | [2o5 | Pass . Pass | Pass | DPass | Tass
ALN- standards
12115
ALN-
VSPLS01 R
: : Retention times
identity, Denaturin . .
A-3981 g t}foﬁ s?;?ig};:ie Pass Pass Pass Pass Pass Pass
A-3982 AX-HPLC sandards
A-19562
A-19563
Lipid
identity,
DLinDMA Retention times
RP-HPLC " L
PEGz00- with £1.3 consistont with Pass Pass Pass Pass Pass Pass
C-DMA Detection ihose of reference
DEPC standards
Cholestero
{
ééﬁbsm Denaturin
g 1.7 - 2.3 mg/mL 2.1 32 2.1 2.1 2.1 2.1
sirength/p AX-HPLE
otency
Duplex Buplex N
molar ratic | AXCHPLC 1.0=01 1.0 1.¢ 1.0 1.0 1.0 1.0
) RP-HPLC
Sgé?g‘t’m With ELS | 5.6-103mgml | 9.1 9.4 5.1 5.6 9.1 9.2
Detection
RP-HPLC
Cholestero | e o 2.1 - 3.9 mg/mL 3.4 3.5 3.4 3.5 3.4 3.5
| content Detaction
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2 Months 3 Months 4 Months 6 Months Appearance visual White to off-whit; homogeneous opalescent
liquid, no foreign particles Pass Pass Pass Pass Pass Pass pH USP <791>6.8-7.87.47.37.27.1
7.2 7.1 Osmolality USP <785> 250 - 350 tnOsin/log 308 306 304 307 307 304 Lot No.: 1C097 Study
Storage Conditions: 25C/ambient humidity Test Method Results Acceptance Criteria Initial 1. Month
2 Months 3 Months 4 Months 6 Months ALNVSPDSO01 Identity, ALN-3133 ALN- 12115 Duplex
AX-HPLC Retention times consistent with those of reference standards Pass Pass Pass Pass Pass

Pass.ALN‘ SPDSUT OGN ich3I01 A-3982 A-19562, i S pRScHRRAII Y AX-EIP __C Rgtentlon times
consistent with thoSg of reference standards Pass Pass Passags Pass Pass Lipid identity, DLinDMA
PEG20o0r ( lesteFF TP- PLC With EL$ Detedtion Reteatioh times| consistent with
those of re Pass Pass Pass PasdPiiss Yoads | ARtk S PRS0, Metfwngth/p otency
Denaturing PR 3MOMNbmr | 13 13 1.4 1.4 12 1.3
Detection
PEGae- | RP-HPLC
C-DMA with ELS 0.6~ 1.1 mg/mL 1.0 1.0 1.0 Ll 1.0 1.0
content Deteciion :
Total
lipid:ALN- | Calculatio
VePDSDT | n 49 - 8.1 mg/mg 7.0 6.9 71 7.4 7.0 7.1
ratic
ALN-
VSPDSO01 | Fluoromet >90.0% 959 | 965 | 944 | 981 97.8 96.4
encapsulat | ric assay
ion
Denaturin
Purity g > 800% 90.7 89.6 90.8 91.3 92.4 90.8
AX-HPLC
Particle .
. Light
size, scattering 60— 120 nm 86 87 87 87 87 87
Z-average
Polydisper | Light <0.15 0.02 | o003 | 002 | 003 | 003 | 003
Sity scattering
Particie
size Light :
distribution | scattering Report data (nm) 56 56 56 56 56 56
: D?O
Particie
size Light
distribution | scattering Report data (nm) 76 77 77 7 78 77
; Dsg
Particie
size Light
distibution | scatiering | Ropert daa (am) 110 112 112 113 112 113
, Dag
Pa’;'“”‘ate Modified (per container)
Tgser' UsSP <300 18 NS NS NS NS 3
ZEMM L oags <3000 48 i
> 10 um
Bacloridl | sp<ps> | <soBUmL | 050 | NS | NS | NS | NS | NS
endoioxins
Sterility USP <71 Pass Pass NS NS NS NS NS

Table 18¢: Example ALN-VSPQ2 stability at 25°C/ambient humidity

Lot No.: IC897 Study Storage Conditions: 25°C/ambient humidity
A ¢ Results
Test Method Crerin 1 2 3 4 6
riteria Initial
Menth | Months | Months | Moenths | Months

Whiie to off-white,
Appearanc Visual homogenc_ng Pass Pass Pass Pass Pass Pass
e opalescent Bquid,

no foreign particles
pH USSP <191> 6.8~ 7.8 7.4 7.3 7.2 7.1 7.2 7.1
Osmolality | USP <785> | 250 - 350 mOsm/kg 308 306 304 307 307 304
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2.12.12.02.0 2.0 2.0 Duplex molar ratio Duplex AX-HPLC 1.0 +0.11.01.01.01.0 1.0 1.0 DLinDMA
content RP-HPLC With ELS Detection 5.6- 10.3 mg/mL 9.1 9.6 9.0 9.3 9.2 9.3 Cholestero | content
RP-HPLC with ELS Detection 2.1 - 3.9 mg/mL 3.4 3.5 3.4 3.5 3.4 3.5 DPPC content RP-HPLC with
ELS Detection 0.8- 1.5 mg/mL 1.31.31.31.2 1.2 1.1 PEG2000- C-DMA content RP-HPLC with ELS
Detection 0.6 - 1.1 mg/mL 1.0 1.0 1.0 1.1 1.0 1.0 Total lipid:ALNVSPDSO01 ratio Calculation 4.9 - 8.1
mg/mg 7.0 7. 3 7 47. 6 7.4 7 5 ALNVSPDSOl encapsulat ion FIuorornetn C assay >90.0% 95.9 97.2

94.6 97.9 : ] . $9:0°85.3 Particle size,
Z-averacie Light SC3 tterlng bJ 120 pm 86 85 86 89 87 87 Pq{ysqi,gper C|ty nght Scattering <0.15 0.02
0.05 0.03 0.04rest Method Acceptance ; 3 3 p 5
riteria Initial
Month | Months | Months | Months | Months
ALN-
VSPDS01 Retention times
Identity, Duplex consistent with ' . .
ALN-3133 AX-HPLC {hose of reference Pass Pass Pass Pass Pass Pass
ALN- standards
12115
ALN-
?({j?:tizi?m Retention times
! Denaturing consistent with .
A-3881 AX-HPLC fhase of reference Pags Pass Pass Pass Pass Pass
A-3952 standards
A-19562
A-19563
iipid
identity,
DLinDMA Retention times
RP-HPLC N .
PEGzm- . consistent with
C-DMA g]tlh E‘.LS {hose of reference Pass Pass Pass Pass Pass Pass
DPPC election standards
Cholsstero
|
ALN- .
VSPDS01 Denaiuring
T -23myg/ 2.1 2.1 2.0 2.0 2.0 2.0
strength/p | AX-HPLC L.7-2.3 mg/mL.
otency
Dupiex Duplex £0.1 1.0 1.0 1.0 Lo 10 1.0
molar ratio | AX-HPLC LO=0. : ’ .
. RP-HPLC
DL'?D“{'A with BLS | 5.6 10.3 mg/mL g1 9.6 9.0 9.3 9.2 93
conien Detection
Cholest RP-HPLC
| 0 fs f”’ with BLS | 2.1 -3.9 mg/mL 3.4 3.5 3.4 35 3.4 3.5
conien Detection
RP-HPLC
DPFt,Ct with EL8 0.8 — .5 mg/mL 1.3 i3 i3 1.2 1.2 1.1
conten Detection
PEGano- RP-HPLC
C-DMA with BL.S 0.6 - 1.1 mg/mL 1.0 1.0 1.0 1.1 19 1.0
content Deteetion
Total
HpidiALN- ‘ - 7.0 7.3 7.4 7.6 74 7.5
VEPDS0t Calculation 4.9 - 8.1 mg/mg . 7.
ratio
ALN- _
VSPDSO01 | Fluorometri = 90.0% 959 | 97.2 94.6 979 979 96.7
encapsuiat ¢ assay
ioh
i Denaturing 9 50.7 88.0 8.9 884 £9.0 853
Purity AX-HPLC > 80.0% X .
Particie .
size, Light 60 - 120 nm 86 8 86 29 | & 87
Z-average i £
Polydisper | Light <0.15 002 | 005 | 003 | 004 | 004 | 003
sify scattering -
Particie
size Light 56 54 56 58 56 57
distribution | scattering Report data (nm)
, Din
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0.04 0.03 Particle size distribution , Dio Light scattering Report data (rim) 56 54 56 58 56 57 Lot No.:
IC097 Study Storage Conditions: 25C/ambient humidity Test Method Acceptance Criteria Results
Initial 1 Month 2 Months 3 Months 4 Months 6 Months Particle size distribution , Dso Light scattering
Report data (nm) 76 75 77 79 77 78 Particle size distribution , Dock Light scattering Report data (nm)
110110111 116 113 113 Particulate matter, > 25 pm >10 pm Modified USP <788> (per container)
<300 <3000 _ 18 48 NS NS NS NS 1 16 Bacterial endotoxins USP <85> <5.0 E1J/mL 030 NS NS NS

NS <0.50 Bteritity ISR, 77 I RmaASS Pass NS NG NSNS ot ORI idldndiadit 0 Efficacy of
ALN-VSPOZ in"Human Canger Cell Lines The efficacy of Ala-VSPO2 treatment in human cancer
cell lines was determimedwia met§ifEfhient ?Zf’lé P mRNA, ¥EGF mRNA, and cell viability after
treatment. 1050 (nM) values|determined fo EP My e Eman pMetheoMites | Phwls 10: cell lines Cell
line tested|HE°A KB HEP3113 SKOV-3 HGT-116 HT-29 PC-3 A549

sizé ght Report data (nm) 76 75 77 79 77 78

distribution | scattering

. Dso

Earlicie '

S o wtion sci‘ﬁhﬁ;g Report data (nm) | 150 | 110 11 116 113 113

, Boo

Particulate ;

. (per container)

matier, Modified <

>25um | USP <788> o O NSNS L

> 10 pym -

Bacterial | (y0p g5 <5.0 BU/mL 0.50 | NS NS NS NS | <0.50

endotoxing

Sterility USP <7i> Pass Pass NS NS NS NS Pass

Example 1§. In Vitro Efficacy of ALN-VSP02 in Human Cancer Cell Lines

The efficacy of ALN-VSP(2 treatiment in human cancer cell lines was determined via
measurement of KSP mRNA, VEGF mRNA, and cell viability after treatment. 1C50 (nM)
values determined for KSP and VEGF in each celi line.

Table 19: cell lines

Cell line tested ATCC cat number
HELA ATCC CatN: CCL-2

KB ATCC Cat N; CCL-17
HEP3B ATCC Cat N: HB-8064

SKOV-3 ATCC Cat N: HTB-77
HCT-116 ATCC Cat N: CCL-247

HT-29 ATCC Cat N: HTB-38
PC-3 ATCC Cat N: CRL-1435
AB349 ATCC Cat N: CCL-185

MDA-MB-23] ATCC Cat N; HTB-26

Cells were plated in 96 well plates in complete media at day 1 to reach a density of
70% on day 2. On day 2 media was replaced with Opti-MEM reduced serum media
(Invitrogen Cat N: 11058-021) and cells were transfected with either ALN-VSP02 or control
SNALP-Luc with concentration range starting at 1.8 uM down to 10 pM. After 6 hours the

media was changed to complete media. Three replicate plates for each cell line for each

experiment was done.
Cells were harvested 24 hours after transfection. KSP levels were measured using

bDNA; VEGF mRNA levels were measured using human TagMan assay.
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MDA-MB-231 ATCC cat number ATCC Cat N: CCL-2 ATCC Cat N: CCL-17 ATCC Cat N: HB-8064
ATCC Cat N: HTB-77 ATCC Cat N: CCL-247 ATCC Cat N: HTB-38 ATCC Cat N: CRL-1435 ATCC
Cat N: CCL-185 ATCC Cat N: HTB-26 Cells were plated in 96 well plates in complete media at
day 1 to reach a density of 70% on day 2. On day 2 media was replaced with Opti-MEM reduced
serum media (Invitrogen Cat N: 11058-021) and cells were transfected with either ALN-VSPO2 or
control SNALP-Luc with concentration range starting at 1.81.1M down to 10 pM. After 6 hours the
media was changef i CQmpleia madiand Béﬁ%apdiﬁ?et?eggat@@i%@gac@a@ﬁll HRgstareach experiment

was done. Cells were harvested 24 hours after transfection. KSP levels were measured using
bDNA; VEGPHRNA Rlsaie s e fARae fda 0SmE A% TagMan assay. Viability was measured
using Cell Titer Blye spagenT{Fratena Catehrdi8086]) @i B ard/decti2hifoltdwimg manufacturer's
recommendalions. ., ¢ % PRI EARIR aluiM FORGEOHANRADS GLYRD C2-aI. AliACHME in reducing
expression o? ot K%P and VEGF in multiple human cell lines. Viability of treated cells was not Table
20: Results "°Cell line 1C 50 (nM) KSP 1050 (nM) VEGF Hela 8.79 672 SKOV-3 142 1347 HCT116
31.6 27.5 Hep3B égléléo. S‘[ﬁ%Q 262 ND PC3 127 ND KB 50.6 ND A549 201 ND MB231 187 ND
Example 11. Anti-iumvrg#?cacy' of VSP SNALP vs. Sorafenib in established Hep3B intrahepatic
tumors  The anti-tumor effects gf Multi-dogiRE Wie)] ePEALIRyerses Sorafenib in scid/beige mice
bearing established Hep3B intrahepgrﬁ]élﬁﬂ‘?TQ{SBNas studbedk Sorafenib is a small molecule inhibitor of
protein Icinases approved for treatie#izof hepatic celluéaz carcinpma (HCC). Tumors were
established by intrahepatic seeding sxseid/beige mice asidescribed herein. Treatment was initiated 11
days post-seeding. Mice were treafagtwitls Serafenib anda control SIRNA-SNALP, Sorafenib and VSP
SIRNA-SNALP, or VSP siRNA-SNAIH:eRly.| Cantrol micewere treated with buffers only (DMSO for
Sorafenib and PBS for SIRNASNALPX-Sorafesib was @diministered intraparenterally from Mon to Fri
for three weeks, at 15 mg/kg accorgdhag to botyy weight fap a total|of 15 injections. Sorafenib was
administered a minimum of 1 hour pBr SNAERSinjectipNB. The SIRNA-SNALPS were administered
intravenously via the lateral tail vein s@gordingpat 3 mg/kf based jon the most recently recorded body
weight (10 ml/kg) for 3 weeks (total off8xloseisyon days¥p, 4, 7, 10, 14, and 17. Mice were
euthanized based on an assessment of tumor burden including progressive weight loss and clinical

signs including copglii. Sp0omINah:SIRASIANISSpINation aneh ALY, cxaligerCent survival
data are shown in - 2L Co-administration o Sl with Sorafenib increased survival
proportion compareePes FHAIHBRRIEHEESorafenib or VSP siRNA-SNALP alone. VSP siRNA-SNALP
" increased survivalmeop@rtiomcatiapadahttiSorafe NP EXabplet. SorvftrdbafficatiegfeVSP using

variants of ADASLAR AMARAES s ntugSRisalduplResialosieddaRoplish and VEGE were

designed and synthesize set included duplexes tiling 10 nucleotides in each direction of the
target sites f@plepHeinabamef Posgirkapses pRRIoVed T HHtRAaE SIdrEREL ST YR S8ERErand, and

antisense stygadfor each duplex are shown in the Table below. Each duplex is assayed for
inhibition of expression using t ssays, deseribe 0 TheAunlexes. ate administered alone
and/or in combi.nazsglr‘?,O ggeraﬁshlg%%jﬁ%@éﬁéﬁeﬁ%? f%%rﬁ)%gﬁon %)v'éitﬁ a VEGF dsRNA. In some
embodimenitrtire EsRIAENEsABHb e P SREAINE AR IMTbRASHRERsEdRERIN. Table 21
Sequences gfdsRNRIasgSted to 34RGH aad B35/KSRAHNgG).P RupkxsRiargsigenedarget sequence

5'to 3' SEQ ID 0 Sense Strand Antisense.strand 5103, NO:.AD- 1.EGF
ACCARGOCRRE TRE A G SDEH RO S AR s Aot PR B RRL
CCUAUGUGTE CREbdioyT sdmideared ipgpsapraigdeg: VEGE AR ARG BeEAG CACAUAGGA
2265 CCAAGE GEAG GASARMEIAd ST HGUA WaUG GBS 68057 wid@Bminidaed »AD- 20449.1
\C/IE(C;ZIC:ZAU AC\:LS: gg&?g@g’g C@g AGS %16}e%%?&%%%%ﬁ&%%ﬂﬁ&%%isagm'mistered

intravenously via the lateral tail vein according at 3 mg/kg based on the most recently

recorded body weight {10 ml/kg) for 3 weeks (total of 6 doses) on days 1, 4,7, 10, 14, and
17.

&Y 3
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20450.1 GFA GGCCAGCACAUAGGAGA 2267 AAGGCCAGCACAUAGGAGATST
UCUCCUAUGUGCUGGCCUUTST 2310 2311 AD- 20451. VEGFA GGCCAGCACAUAGGAGAG
2268 AGGCcCAGCACKkUAGGAGAGTST CUCUCCUAUGUGCUGGCCUTST 2312 2313 AD- 20452.
GF GGCCAGCACAUAGGAGAGA 2269 GGCccAGCACAUAGGAGAGATST
UCUCUCCUAUGUGCUGGCCTSsT 2314 2315 AD- ' rr-8--"7'n'rr7r'r'n 2270 cr",-,..,,rmrmt,,,,,, 2316
Duplex ID target gene taresequence 5'to SEQ ID NO: Sense Strand Antisense strand h'to 3' SAO ID

NO: 20453.1 23?&%6%@?3%9&1@1%2&1%@& @h%@g&%&ﬁ%ﬁ%ﬁgﬁi%%é}ogmsqwe
CcCAGCACAUAGGAGAGAUGTST cAUCUCUCCUAUGUGCUGGTST 2318 19 AD- 20455.1

VEGFA CABBRERY AL SRIEASRBA S5 WAERARIDRIE ASRBIAR ik piofetion and
UCAUCUCUGBUAUGUGCUGTST 2320 2321 AD- 20456.1 VEGFA AGCACAUAGGAGAGAUGAG

2273 AGCACAUAGRAGORAHGOPIR! L HRAHGHGE CEUAUGHG IR 298P sirnéd23
SNALP with Sorafenib increased survival proportion compared to administration of
Sorafenib or VSP siRNA-SNALP alone. VSP siRNA-SNALP increased survival proportion
compared to Sorafenib.

Example 12. In vitro efficacy of VSP using variants of AD-12115 and AD-3133

Two sets of duplexes targeted to Eg5/KSP and VEGF were designed and synthesized.
Each set included duplexes tiling 10 nucleotides in each direction of the target sites for either
AD-12115 and AD-3133.

Sequeﬂces of the target, sense strand, and antisense strand for each duplex are shown
in the Table below.

Each duplex is assayed for inhibition of expression using the assays described herein.
The duplexes are administered alone and/or in combination, e.g., an EgS5/KSP dsRNA in
combination with a VEGF dsRNA. In some embodiments, the dsRNA are administered in a
SNALP formulation as described herein.

Table 21: Sequences of dsRNA targeted to VEGF and Eg5/KSP (tiling)

p e P o A o 2 g 2

- S¥ie] Sense Strand S5EQ
Duplex 1D | CoT2ET Z?‘Eﬁ;equence D Antisense strand D
gene Se NG: 5¢ o 3 NO:
AD- AcCARGGCCAGCACAUAGETaT 2304
20447 .1 VEGFA | ACCAAGGCCAGCACAUAGS 2264
“ - COVAUGUGCUGGCCUUGEUT s T 2305
AD- CoAAGGCCAGCACAUAGGATST 2306
20428 .1 VEGFA | CCAAGGCCAGCACAUAGGA 2265
) UCCuAUGUGCUGGCCUUGETs T 2307
AD~ CCARGGCCAGCACRURGGAT ST 2308
504491 VEGFA | CCAAGGCCAGCACAUAGGA 2266
- CUCCRAUGUGCUGGCCUUGT ST 2309
AD~ ARGGECCAGCACAUAGGAGATST 2310
20450 .1 VEGFA | AMGGCCAGCACAUARGGAGA 2267
430, UCUCCUAUGUGCUGECCUUTST 2311
AD- AGGCCRAGoACAUAGGAGAGT ST 2312
504511 VEGFA | AGGCCAGCACAUAGGAGRG 2268
* CUCUCCuAUGUGCUGGCCUTsT 2313
AD- GGCCAGCACARAGCAGAGATST 2314
20452 .1 VEGFE | GGCCAGCACAUAGGAGAGA 2269
. UCUCUCCuAUGUGCUGGCCT s T 2315
AD~ 2270 2316
RS E A SR SRR rtame reehbGetahuhGOATAC ity T
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AD- 20457.1 VEGFA CACAUAGGAGAGAUGAGCU 2274 cACAUAGGAGAGAUGAGCUTST

AGCUCAUCUCUCCUAUGUGTST 2324

2275 AcCAUAGGAGAGAUGAGcuuTsT AAGCUCAUCUCUCCUAUGUTST 2326
CAUAGGAGAGAUGAGCUUC 2276 cAUAGGAGAGAUGAGcuucTsT

GAAGCUCAUCUCUCCUAUGTST 2328

2277 AUAGGAGAGAUGAGcuuccTsT GGAAGCUCAUCUCUCCUAUTST 2330

2325 AD- 20458.1 VEGFA ACAUAGGAGAGAUGAGCUU

2327 AD-'20459.1

2329 AD- 20460.1 VEGFA AUAGGAGAGAUGAGCUUCC

2331 AD- 2D461.1

UAGGAGAGAUGAGCUUGCUH 2278 uAeGGAGAuAy(GA@&wMETpT 50
- arge targel S (L c :
AGGAAGCUeRECUCIICCUATSE2332° 2333 AR 20452 PVEGFA AGGAGAGAYGAGCUUCCUA
2279 AGGAGAREAUGAGCUUCCUATST UAGGAAGCUCAUCUCUCCUTST 2334 2335.AD- 20463.1
VEGFA GGAGAGAUGAGCUUCCUAC 2280 GGAGAGAUGAGcUUccUAcTsT
GuAGGAAG@UCAUC\L{JE%}{C&:EST C2336 - 233@7 /\g-720464?2"\78@@AW€?AUGA@CUUCCUACA
2281 GAGAGKEGAGCUICCUACATST UGUAG CAAGTUCAMGHEMGTST-2338 . | 2314
A CRAGCACAUAGGAGAGAUGAT ST 2320
s0a55.1 | VEGER | CAGCACAUAGGAGAGRUGA | 2272
: UcAUCUCUCCRAUGUGCUGT s T 2321
AD~ AGcACAUAGGAGAGAUGAGT ST 2322
S0456.1 | VEGEA | AGCACAUAGGAGAGAUGAG | 2273
: CUCAUCUCUCCUAUGUGCUTST 2323
AD- CACAUAGGAGAGAUGAGCUTST 2324
20457 .1 | VEGFA | CACAUBRGGRGAGRUGAGCU | 2274
. AGCUCAUCUCUCCUAUGUGTST 2325
AD~ ACAUAGGAGAGRUGAGCuuTsT | #326
s0asg.q | VEGFA | ACAUAGGAGAGAUGAGCUU | 2275
) ARGCUCAUCUCUCCUAUGUTST 2327
AD- CAUAGGAGAGRUGAGCuuCTsT 2328
204591 | VEGFA | CAURGGAGAGAUGAGCUUC | 2276
< : GRRGCUCAUCUCUCCUAUGTST 2329
Ap- RUAGGAGAGAUGAGCcuuCceTsT 2330
Sgaco . | VEGFR | RUAGGAGAGAUGAGCUUCC | 2277
. GGARGCUCAUCUCUCCUAUT T 2331
ap- VAGGAGAGAUGAGCcuuccuTsT 2332
50451 1 | VEGFA | UAGGAGAGRUGAGCUUCCU | 2278
: AGGRAGCUCAUCUCUCCUATST 2333
Ap- AGGAGAGAUGAGCULCCUATST 2334
~0ag2.1 | VEGFA | RGGAGRGRUGAGCUUCCUA | 2279
- : UAGGAAGCUCAUCUCUCCUTST 2335
An— GGAGAGAUGAGCcuuCccuAcTsT 2336
~p463.1 | VEGFA | GGAGAGAUGAGCUUCCUAC | 2280
’ GuAGGAAGCUCAUCUCUCCT ST 2337
AD- ’ GAGAGAUGAGCcuUCCUACATST 2338
S04c4. 1 | VEGFA  GAGAGRUGAGCUUCCUACA | 2281
- UGUAGGAAGCUCAUCUCUCT 8T 2339
AT AGAGRUGAGCuLRCCUACAGT ST 2340
Spags. 1 | VESFA | AGRAGAUGAGCUUCCUACRG | 2282 :
: CUGUAGGAAGCUCAUCTCUT ST 2341
AD- GAGAUGAGCULRCCUACRGCTST 2342
w0ace 1 | VEGFA | GAGAUGRGCUUCCUACAGC | 2283
: GCUGUAGGARGCUCAUCUCT ST 2343
an- AuGuuccuuducGAGAAUCT ST 2344
Spag7.1 | S | AUGUUCCUURUCGAGAAUC | 2284
: GAUUCUCGAUAAGGAACAUT ST 2345
AD~- 2285 2346
LER elaanielanlinbe alet Ner N uGueoniee SAGRu e e
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2339 AD- 20465.1 VEGFA AGAGAUGAGCUUCCUACAG 2282 AGAGAUGAGCcUuccuAcAGTST

CUGUAGGAAGCUCAUCUCUTST 2340

2283 GAGAUGAGcuuccuAcAGCcTsT GCUGUAGGAAGCUCAUCUCTST 2342
KS? AUGUUCCUUAUCGAGAAUC 2284 AuGuuccuuAucGAGAAuUCTST

GAUUCUCGAUAAGGAACAUTST 2344

2341 AD- 20466.1 VEGFA GAGAUGAGCUUCCUACAGC
2343 AD- 20467.1

2345 AD- Trrn mr™™™"m" m™" 2285 2346 Duplex ID target

gene target sequence 5't D 3' SEQ ID NO: Sense Strand Antisense strand 5't03' SEQ :D ND: 20468.1

86
KSP

2349

2347 Gu JuuuuAuu%{-\\e';t A F%yrggtﬁ\;ggln%SL‘@ AD- K& GULCGLAUCGAGLAUC A 22
20469.1 YAGARUOCHCCABAAGGAACTST  UURCUUATCEAGAAURUAATST 235QPAD:
UUCCUUAUCEGAGAAUCUAA 2287 2347
AD- GuuccuuAucGAGAAUCUATST 2348
20469 .1 KSp GUUCCUUAUCGAGARAUCUA 2286
- UAGAUUCUCGAUARGGRACTST 2349
AD- vuccruAuCBEAGARUCURATST 2350
50470 .1 KSP UUCCYUUAUCGAGARUCUAR 2287
] : UuAGAUUCUCGAUAAGGAAT ST 2351
AD- vccuuAncGAGARAUCURAAT ST 2352
20471.1 KSP UCCOUAVUCGAGARUCURRA 2288
- UUBAGAUUCUCGARAAGGATST 2353
AD- ccuuAUCGAGARRCUARACT ST 2354
20472 KSP CCUUAUCGAGAAUCUARAAC 2289
472.1 GUUMAGAUUCUCGAURAGGTST | 2355
AD- cunAucGAGAbuculibculs? 2356
204731 KSp CUUAUCGAGAAUCUARACU 2290
° AGUUBAGAUUCUCGAUAAGT ST 2357
AD- BUAUCCAGAAUCUAAACUAT ST 2358
2047 KSP UUAUCGAGARUCUAARCUA 2291
£74.3 QAGUUUAGAUUCUCGAGAATST | 2359
AD- VAUCGAGAAUCUARARCULATST 2360
50475.1 KsSP UAUCGAGRAUCUAAACUARA 2282
. UuAGUUUAGAUUCUCGAVATST 2361
An- AucGAGABucnAMACuRACTsT 2362
504761 | BSP AUCGAGEAUCUAAACUBAC | 2293
: GUUAGUUUAGAUUCUCGAUT ST 2363
A CGAGAAUCUARACUAACUATST 2364
204771 KSP CGAGAAUCUAAACUAACUA 22%4
. UAGUUAGUUwAGAUUCUCSET ST 2365
AD- GAGRAUCUARACUARCUAGTST 2366
20478 KSP GAGARAUCUAAACUBACUAG 2285
478.1 CuAGUuAGUUUAGAUUCULCT ST 2387
AD- AGAAUCUALACUARCUAGATST 2368
204791 &P AGABRUCUARACUAACUAGA 229¢
- UCuAGUUAGUCUAGATUCUT ST 236%
A GAAUCUARARCURACUAGAATST 2370
20480 KSE GAAUCUARACURACUAGAR 2297
0480.1 UUCUAGUUAGUUUAGAUUCTST | 2371
Ap- AruculAAcuhAcuAGAAUT ST 2372
20487 .1 KSP AAUCULRARACURACUAGARLDT 2298
) AUUCHAGULAGUULAGAUUT ST 2373
AD- AuvcuABACUAACUAGAAUCTST 2374
é 2 Ksp AUCUARZARCUAACUAGARUC 22995
0482.1 GAUUCUAGUUAGUUUAGAUTST | 2375
AD~ 2300 2376
b HEEAARCOA OIS L TEE e G e S e E e B
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2351 20470.1 UUAGAUUCUCGAUAAGGAATST  uccuuAucGAGAAUCUAAATST 2352 AD-
20471.1 KS? UCCUUAUCGAGAAUCUAAA 2288 UUUAGAUUCUCGAUAAGGATST 2353
CCUUAUCGAGAAUCUAAACTST 2354 AD- KSP CCUUAUCGAGAAUCUAAAC 2289 2355
20472.1 GUUUAGAUUCUCGAUAAGGTST  cuuAucGAGAAUcCUAAAcUTST 2356 AD- KSP
CUUAUCGAGAAUCUAAACU 2290 2357 20473.1 AGUUUAGAUUCUCGAUAAGTST
UUAUCGAGAAUCUAAACUATST 2358 AD- KSP UUAUCGAGAAUCUAAACUA 2291 2359

N SEQ Sense Strand 3EQ
Duplex ID EZEEEt E?rgzts?equenue 1D Antisense strand o
¥ NO 5 to 3° NO:
20483.1 2377
AD- cuRARCUAACUAGRAUCCUTST 2378
20482 .1 8P CUAAACUBRACUAGRAUCCH 2301

AGGAUUCUAGUUAGUUUAGTST 2379

Al UARAcuAAcuAGARUCCuCTST 2380
KSP UAAACUAARCUAGLARUCCUC 2302

20485.1 GAGGAUUCUAGUUAGUUUATST | 2381
AD- AhncuihculGhhuccucceTst 2382
A sc g |ESP | AmacumacuaGanvccUCC | 2303

GGAGGAUUCUAGURAGUUUT ST 2383

Example 13. VEGF targeted dsRNA with a single blunt end

A set duplexes targeted to VEGF were designed and synthesized. The set included
duplexes tiling 10 nucleotides in each direction of the target sites for AD-3133. Each duplex
includes a 2 base overhang at the end corresponding to the 3° end of the antisense strand and
no overhang, e.g., a blunt end, at the end corresponding to the 5° end of the antisense strand.

The sequences of cach strand of these duplexes are shown in the following table.

Each duplex is assayed for inhibition of expression using the assays described herein.
The VEGF duplexes are administered alone and/or in combination with an Eg5/KSP dsRNA
{e.g., AD-12115). In some embodiments, the dsRNA are administered in a SNALP

formulation as described herein.

Table 22 Target sequences of blunt ended dsRNA targeted to VEGF

Suplex ID i;Q VEGE tzfisé’sequence E;é;tézgecn
NO:
AD-20447.1 2384 | ACCAAGGCCAGCACRUAGG 1365
AD-20448.1 2385 | CCARGGCCAGCACAUAGGA 1366
AD-20449.1 2386 | CAAGGCCAGCACAUAGGAG 1367
aAD-20450.1 2387 AAQGCCAGCACAUAGGAGA 1368
AD-20451.1 2388 | AGGCCAGCACAUAGGAGAG 1368
AD-20452.1 2389 | GGCCAGCACAUARGGAGAGA 1370
AD-20453.1 2390 | GCCAGCACAUAGGAGAGATD 1371
AD~20454.1 2391 | CCAGCACAUAGGAGAGAUG 1372
AD-20455.1 2392 | CAGCACAUAGGAGAGAUGAE 1373
AD-20456.1 2393 | AGCACAUAGGAGAGAUGAG 1374
Ap-204537.1 2394 | CACAUAGGAGAGAUGAGCU 1376
AD-20458.1 2395 | ACAUAGGAGAGAUGAGCUU 1377
AD-20459.1 2396 | CAUAGGAGAGARUGAGCULC 1378
AD-20460.1 2387 | AUAGGAGAGAUGAGCUUCC 1379
AD-20461.1 2358 | UAGGACGAGAUGAGCUUCCU 1380
aD-20462.1 23998 | AGGAGAGARUGAGCUUCCUA 1381
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20474.1 uAGUUUAGAUUCUCGAUAATST UAUCGAGAAUCUAAACUAATST 2360 AD-
KS? UAUCGAGAAUCUAAACUAA 2292 UUAGUUUAGAUUCUCGAUATST 2361
AUCGAGAAUCUAAACUAACTST 2362 AD - KS? AUCGAGAAUCUAAACUAAC 2293
20476.1 GUUAGUUUAGAUUCUCGAUTST CGAGAAUCUAAACUAACUATST 2364 AD-
KS? CGAGAAUCUAAACUAACUA 2294 uAGUUAGUUUAGAUUCUCGTST 2365
GAGAAUCUAAACUAACUAGTST 2366 AD- KSP GAGAAUCUAAACUAACUAG 2295
20478.1 CuAGUu; QDQ%%;&‘EBC_;{-\U 'QHCT@IGAGA%%%&@@A %é\baAGATa
AD-20464.1 | 2401 | GAGAGAUGAGCUUCCUACA | 1383
AD-20465.1 | 2402 | AGAGAUGAGCUUCCUACAG | 1384
AD-20466.1 2403 | GAGAUGAGCUUCCUACAGC | 1385

Table 23: Strand sequences of biunt ended dsRNA targeted to VEGF

SEQ . SEQ
duplex ID ?g?s:osgf?nd o ?gflizni?)strand D

NO: HO:
AD-20447.1 | ACCAAGGCCAGCACAUAGGAG | 2404 | CUCCURUGUGCUGGCCUUGGUGR | 2424
AD~20448.1 | CCAAGGCCAGCACAUAGGAGA | 2405 | UCUCCUARUGUGCUGGCCUUGEUG | 2425
AD-20449.1 | CAAGGCCAGCACAUAGGAGAG | 2406 | CUCUCCUAUGUGCUGGCCUUGET 2426
AD-20450.1 | AAGGCCAGCACAUAGGAGAGA | 2407 | UCUCUCCUAUGUGCUGGECCUUGE 2427
AD-20451.1 } AGGCCAGCACAUAGGAGAGAL | 2408 | AUCUCUCCUAUGUGCUGECCUUG | 2428
AD-20452.1 | GGCCAGCACAUAGGAGAGAUG | 2409 | CAUCUCUCCUAUGUGCUGGCCUY | 2429
AD-20453.1 | GCCAGCACAUAGGAGAGAUGA | 2410 | UCAUCUCUCCUAUGUGCUGECCT | 2430
AD-20454,1 | CCAGCACAUAGGAGAGAUGAG | 2411 | CUCAUCUCUCCUAUGUGCUGGCC | 2431
AD-20455.1 | CAGCACAUAGGAGAGRUGAGC | 2412 | GCUCAUCUCUCCUAUGUGCUGEL | 2432
AD-20456,1 | AGCACAUAGGAGAGAUGAGCY | 2413 | AGCUCAUCUCUCCUAUGUGCUGG | 2433
AD-20457.1 | CACAUAGGAGAGAUGAGCUUC | 2414 | GRAGCUCAUCUCUCCUAUGUGCT | 2434
AD-20458.1 | ACAUAGGAGAGAUGAGCUUCC | 2415 | GGRAGCUCAUCUCUCCUAUGUGC | 2435
AD-20459.1 | CAUAGGAGAGAUGAGCUUCCU | 2416 | AGGRAGCUCAUCUCUCCUAUGUS | 2436
AD-20460.1 | AUAGGAGAGAUGAGCUUCCUR | 2417 | URGGRAAGCUCAUCUCUCCUAUGU | 2437
AD-20461.1 | DAGGAGAGRUGAGCUUCCUAC | 2418 | GUAGGARAGCUCAUCUCUCCUAUG | 2438
AD-20462.1 | AGGAGAGAUGAGCUUCCUACA | 24190 | UGUAGGRAGCUCAUCUCUCCURT | 2439
AD=-20463.1 | GGAGAGRAUGAGCUUCCUACAG | 2420 | CUGUAGGAAGCUCAUCUCUCCUA | 2440
AD-20464.1 | GAGAGAUGAGCUUCCUACARGC | 2421 | GCUGUAGGAAGCUCAUCUCUCCU | 2441
AD~20465.1 | AGAGAUGAGCUUCCUARCAGCA | 2422 i UGCUGUAGGAAGCUCAUCUCUCC 2442
AD-20466.1 | GAGAUGAGCUUCCUACAGCAL | 2423 | GUGCUGUAGGRAGCUCADCUCUC | 2443

Example 14. Inhibition of EgS/KSP and VEGF expression in humans

A human subject is freated with a pharmaceutical composition, e.g., ALNVSP02,
having both a SNALP formulated dsRNA targeted to 2 Eg5/KSP gene and a SNALP
formulated dsRNA targeted to a VEGF gene to inkibit expression of the Eg5/KSP and VEGF
genes.

A subject in need of treatment is selected or identified. The subject can be in need of
cancer treatment, e.g., liver cancer.

At time zero, a suitable first dose of the composition is subcutaneously administered
to the subject. The composition is formulated as described herein. After a period of time, the
shbject’s condition is evaluated, e.g., by measurement of tumor growth, measuring serum
AFP levels, and the Iike. This measurement can be accompanied by a measurement of

Bg5/KSP and/or VEGF expression in said subject, and/or the products of the successful
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2368 AD- KSP AGAAUCUAAACUAACUAGA 2296 2369 20479.1
UCUAGUUAGUUUAGAUUCUTST GAAUCUAAACUAACUAGAATST 2370 AD- KSP
GAAUCUAAACUAACUAGAA 2297 2371 20480.1 UUCUAGUUAGUURIAGAUUCTST
AAUCUAAACUAACUAGAAUTST 2372 AD- 20481.1 KS? AAUCUAAACUAACUAGAAU 2298
AUCCUAGUUAGUUIIAGAUUTST 2373  AucuAAACUAACUAGAAUCTST 2374 AD- KSP
AUCUAAACUAACUAGAAUC 2299 2375 20482.1 GAUUCUAGUUAGUUUAGAUTST AD- ,8,-

rifl,,,..,,88,, ’siR%%QQargeting of Eg5/KSP and/or VEGF mRNA. Other relevant criteria can also be
measured. The number and strength of doses are adjusted according to the subject’s needs.
After freatment, the subject’s condition is compared to the condition existing prior to
the treatment, or relative to the condition of a similarly affficted but untreated subject.
Those skilled in the art are familiar with methods and compositions in addition to
those specifically set out in the present disclosure which will aliow them to practice this

invention to the full scope of the claims hereinafter appended.
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-, 7.V, r-Im7\r-7?-7T-rT-rn 2376 Duplex ID target gene target sequence 5't03' SEQ ID NO: Sense
Strand Antisense strand 5't03' SEg ID NO: 20483.1 2377 cuAAAcCUuAAcuUAGAAuccuTsT 2378 AD-
KSP CUAAACUAACUAGAAUCCU 2301 2379 20484.1 AGGAUUCUAGUaAGUUUAGTST
UAISACUAACUAGAAuccucTsT 2380 AD- KSP UAAACUAACUAGAAUCCUC 2302 2381 20485.1
GAGGAUUCUAGUUAGUUUATST  AAAcuAAcuAGAAuccuccTsT 2382 AD- KSP
AAACUAACUAGAAUCCUCC 2303 2383 20486.1 GGAGGAUUCUAGUUAGUUUTST Example
13. VEGF targeted dsRNA with a single blunt end A set duplexes targeted to VEGF were
designed and synthesized. The set included o@%&%tiling 10 nucleotides in each direction of the
target sites for ADw&ldadmEach duplex includes a 2 base overhang at the end corresponding to the 3'
end of the antisense strand and no overhang, e.g., a blunt end, at the end corresponding to the 5' end
of the antisensa steamditibhecsgoiskpeciroiieddl staadel obthaskiduplibxeR e fihdwibitinghe following

ape.  ehialasisasmisddaLinaibiionahexneayokusinghe asstyrdlessined herein. The

VEGF duplexes are administered alone and/or in combination with an Eg5/KSP dsRNA (e.g.,

AD-12115). $iR3thier nibibamsariess b IRy EGH ik kb rd8ei5a SNALP formulation as described
herein. Table:2%:aTgeiseadences afitiunterndeddaR A tatgeted s YEQHidptele ID 10 CI 0 u) 1-1
Z VEGF targ%gﬁégéjence 5'to 3' position on VEGF gene AD-20447.1 2384

ACCAAGG /;ACAUAGG 1365 AD-20448.1
said first dSsRNA consists of a first sense strand and a first antisense strand, and said first

sense strand comprises a first sequence and said first antisense strand comprises a second
sequence complementary to at Jeast 15 contiguous nucleotides of SEQ ID NO:1311 (57 -
UCGAGAAUCUAAACURACU-3" ), wherein said first sequence is complementary to said
second sequence and wherein said first dsRNA is between 15 and 30 base pairs in length; and
said second dsRNA consists of a second sense strand and a second antisense strand, said
second sense strand comprising a third sequence and said second antisense strand comprising
a fourth sequence complementary to at least 15 contiguous nucleotides of SEQ ID NO:1538
(5’-GCACAUAGGAGAGAUGAGCUU-3" ), wherein said third sequence is complementary to

said fourth sequence and wherein each strand is between 15 and 30 base pairs in length.

2. The composition of ciaim 1, wherein the first antisense strand comprises a second
sequence complementary to SEQ ID NO:1311 (57 ~UCGAGAAUCUARRACURACU-3") and
the second antisense strand comprises a fourth sequence complementary to SEQ ID NO:1538
{5’-GCACAUAGGAGAGAUGAGCUU-3") ..

3. The composition of claim 1, wherein the first dsRNA consists of a sense strand consisting
of SEQ 1D NO:1534 (5’-UCGAGAAUCUARACUAACUTT-3" ) and an antisense strand
consisting of SEQ ID NO:15335 (5’-AGUUAGUUUAGAUUCUCGATT~3") and the second
dsRNA consists of a sense strand consisting of SEQ [D NO:1536 (5°-
GCACAUAGGAGAGAUGAGCUU-3’ ), and an antisense strand consisting of SEQ ID NO:1537
(5’-AAGCUCAUCUCUCCUAUGUGCUG-37 ).

4. The composition of claim 3, wherein each strand is modified as follows to include a 2°-0O-
methyl ribonucleotide as indicated by a lower case letter “c” or “u” and a phosphorothioate as
indicated by a lower case letter “s™:

the first dSRNA consists of a sense strand consisting of

SEQ ID NO:1240 (5" -ucGAGAAucuAAAcuAAcuTsT-37)

126



2385 CCAAGGCCAGCACAUAGGA 1366 AD-20449.1 2386 CAAGGCCAGCACAUAGGAG 1367
AD-20450.1 2387 AAGGCCAGCACAUAGGAGA 1368 AD-20451.1 2388
AGGCCAGCACAUAGGAGAG 1369 AD-20452.1 2389 GGCCAGCACAUAGGAGAGA 1370
AD-20453.1 2390 GCCAGCACAUAGGAGAGAU 1371 AD-20454.1 2391
CCAGCACAUAGGAGAGAUG 1372 AD-20455.1 2392 CAGCACAUAGGAGAGAUGA 1373
AD-20456.1 2393 AGCACAUAGGAGAGAUGAG 1374 AD-20457.1 2394
CACAUAGGAGAGAUGAGG1376,AD:20458.1 2395 ACAUAGGAGAGAUGAGCUU 1377
AD-20459.1 2396 CAUAGGAGAGAUGAGCUUC 1378 AD-20460.1 2397

AUAGGAGAREAPGRE (CA I3 wHIsY Y 34684 TABGAGAGAUGAGCUUCCU 1380
AD-20462. 112399 AEGANRAGHMGAGE MGG Ao88ing M0-20463.1 2400

GGAGAGA QEBYSGUAG 1382 A%2046441L, 3404 GAGAGAUGAGCUUCCUACA 1383

A0-20465.1 2402 AGAGAUGAGCUUCCUACAG 1384 A0-20466.1 2403
GAGAUGAGHIYBE e s coassinedlie 23: Strand sequences of blunt ended dsRNA targeted to
VEGF duplsr¢lriensestrand ABuXnSEQUDRN s ARhtEanse 8irand (5103) N CO0tn 0 '74
AD-20447.1 ACCAAGGCCAGCACAUAGGAG 2404 CUCCUAUGUGCUGGCCUUGGUGA 2424
AD-20448.15CCAABGCTDAGCAC AURGCAGA 5B ity ad st ECeyss UG 2425
AD-20449.1:GAAGE GloNEEACRMASGAGAG 2406 CUCUCCUAUGUGCUGGCCUUGGU 2426

AD-20450.1 AAGGCCAGCACAUAGGAGAGA 2407 UCUCUCCUAUGUGCUGGCCUUGG
6. The composition of claim 5, wherein said modified nucleotide is chosen from the

group of: & 2'-O-methyl modified nucleotide, a nucleotide comprising a 5-phosphorothioate
group, and a terminal nucleotide linked to a cholesteryl derivative or dodecanoic acid

bisdecylamide group.

7. The composition of claim 5, wherein said modified nucleotide is chosen from the
group of: a 2'-deoxy-2'-flnoro modified nucleotide, a 2'-deoxy-modified nucleotide, & locked
nucleotide, an abasic nucleotide, 2”-aminc-modified nucleotide, 2’ -alkyl-modified nucleotide,

morpholino nuclectide, a phosphoramidate, and a non-natural base comprising nucleotide.

8. The composition of claims 1, 2, and 3, wherein said first and second dsRNA each
comprise at least one 2'-O-methyl modified ribonuclectide and at least one nucleotide

comprising a 5-phosphorothioate group.

9, The composition of claims 1-3 and 5-8, wherein each strand of each dsRNA is 19-23

bases in length.

14, The composition of claims 1-3 and 5-8, wherein each strand of each dsRNA is 21-23
bases in length,

11.  The compeosition of claims 1-3 and 5-8, wherein cach strand of the first dsRNA is 21
bases in length and the sense strand of the second dsRNA is 21 bases in length and the
antisense strand of the second dsRNA s 23 bases in length.

12.  The composition of claims 1-11, wherein the first and second dsRNA are present in

an equimolar ratio,

13.  The composition of claims 1-12, wherein said SNALP comprises DLinDMA,
cholestercl, DPPC, and PEG2000-C-DMA.
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2427 AD-20451.1 AGGCCAGCACAUAGGAGAGAU 2408 AUCUCUCCUAUGUGCUGGCCUUG 2428
AD-20452.1 GGCCAGCACAUAGGAGAGAUG 2409 CAUCUCUCCUAUGUGCUGGCCUU 2429
AD-20453.1 GCCAGCACAUAGGAGAGAUGA 2410 UCAUCUCUCCUAUGUGCUGGCCU 2430
AD-20454.1 CCAGCACAUAGGAGAGAUGAG 2411 CUCAUCUCUCCUAUGUGCUGGCC 2431
A0-20455.1 CAGCACAUAGGAGAGAUGAGC 2412 GCUCAUCUCUCCUAUGUGCUGGC 2432
A0-20456.1 AGCACAUAGGAGAGAUGAGCU 2413 AGCUCAUCUCUCCUAUGUGCUGG 2433
A0-20457 11GACAUAGRAGHE MIGASCULGAHMSAOGSEHIRAY GUG HGRAMGHECU 2434
A5-20458.1iA§%}JA§;GAGAGAUGAGCUUCC 2415 GGAAGCUCAUCUCUCCUAUGUGC 2435
A0-20459.1 AR SGAGAGAUGAGCUUCCU 2416 AGGAAGCUCAUCUCUCCUAUGUG 2436
A0-20460.114UAGRAGASAKS AGRHUC AU 2447 HAGAG R USAUSHGUGCLAUGU 2437
A0-20461.1 UAGGA%AG. UGAGCUUCC§A§ 2412 GU@G@@QEC CAECUCUC UAUG 2438
A0-20462.1KEEAE ABATASETRITEE YR D dtEU R BELERVBESEUEEUAU 2439

A0-20463.1,@ CAGAGMISABEM UG HLUMAG 2824 ﬁgﬁ%%&?&&é&t’&?&%&@% 2440
A0-20464.1 GAGAGAUGAGCUUCCUACAGC 2421 GCUGUAGGAAGCUCAUCUCUCCU 2441

A0-20465.1AEAWRYEAG 8biE SOREREEA HD M E e GUAGEARSEIERUEHE UCC 2442
A0-20466.19AGAUGAGCUUCCUACAGCAC 2423 GUGCUGUAGGAAGCUCAUCUCUC 2443
Example 14. Inhibition of Eg5/KSP and VEGF expression in humans A human sub{'ect is treated
with a pharrhhceuliBareBRspEshiohiaRs | ACNKrSIBRREw R IR s shien it dted dsRNA
targeted to a-bghik k@i antoth BPHALP Yororulated daRNA targeted to a VEGF gene to inhibit
expression of the Eg5/KSP and VEGF genes. A subject in need of treatment is selected or
identified. THe subjbecemEpobEdn siekimsflchhedicrrdntpasammgtionerdaintsered in ftdme zero, a
suitable first.glesg@fitae composition is subcutaneously administered to the subject. The composition
is formulated as described herein. After a period of time, the subject's condition is evaluated, e.g., by
measuremelt. of tlihroegmsithnmbdsomin gl 8ermreaERrévettiandfthel kepFhinmieasaliement can be
accompanied.hyameasutemenhaf EgeaceRand/or VEGF expression in said subject, and/or the
products of the successful siRNA-targeting of EQ5/KSP and/or VEGF mRNA. Other relevant criteria
can also be Mieaslitedomhheasitiomifeiaamd]stte ngthredf sthses@ecadfusie doagoentitingto the subject's
needs.  After lreatmend, the subiecksconditianyis,comparedsn e onslitien existing prior to the

treatment, or relative to the condition of a similarly afflicted but untreated subject. Those skilled in
the art are FEHERTE O SREMRORS R AT EORYERI R RENREat BoH o therdd BpBEHcally set out in the
present discJosure which will allow them tg practice this invention to the full scope of the claims
hereinafter ‘gg’penﬁﬁ%@%{iﬂf\lﬁ %eﬁagfl al r#%v%ﬁé{:%(])n m) 6@5#%%%0%%% g?r% "a rag'? EEcj?(%tu%ﬁ:a-stra\nded
ribonucleic &ty @SR IBY HeriBneeristEsteddion Bt hofRafy RisESindeermprierter 11 (Eg5/KSP)
gene in a celtand.agrcanctdsRbAmRRNRIiRgyexPEessiomret.a.Rual MiEGRIN a cell, wherein: both
said first angng,l%'g second dsRNA are formulated in a stable nucleic acid lipid particle (SNALP); said
first dsRNA COnsIStEof a first sense strand and a first antisense strand, and said first sense strand
comprises a#irst spauUeRgRaRch saidfirstantischss SlRndisRPLSES.a second sequence
complementary to at least 15 contiguous nucleotides of SEQ ID NO:1311 (5' -

LICGAGAARIC UARACuAG LR inywhtkaihosaid dinst, sdéguende fsscdiRBle mentasytto said second
sequence apdhereineaidlrst ARRNA dsRehyGes. Aaand: 30 aseRAlrR I iengi: dg said second

dsR_NA consists of a second sense strand and a second antisense strand, said second sense strand
comprising &thfidieeqGaheb BT Esmistdid antisense strand comprising a fourth sequence
complementgry to af least 35 contiguou cleoti 4538 .
(5-GCACA 'QQ’A%/%G%L%OGAG%%%} § ‘{}\i}vé%réﬁgfg% ﬁ%@%ﬁ%ﬁ E O SIErNg o1y to said
fourth sequéfednifaivgierehh hastinersfertcheitimehribiang 8dbase pairs in length. 2. The

composition,of claim 1 v%‘n rein the first antisense strand comprises a second sequence
complemer:?fgfy to‘g}f:l%sh %@r(ﬁ_nﬂn% gu e %\;Vﬁbr ﬁﬁ%‘b‘iﬁ‘ﬁ*ﬁ‘%‘& pfﬁk-)%‘gl?%nd the second
antisense stamty doprfprisasal fouedd séreremest Surpprlerhemaniing SEOHDONhE538
(5-GCACATIARGAGEAGARACH W nid Dadakine composition of claim 1, wherein the first dsSRNA
consists of a sense strand consisting of SEQ ID NO: 1534 (5'UCGAGAKLICIJAAACUAACUTT-3")
and an antigénse $handtbohsfstiriy 8F. SEQD NOMERBa{HasABWUAGUIJUAGAUUCUO GATT - 3)
and the second dsRNA consists of a sense strand consisting of SEQ ID NO: 1536 (5'-
GCACAUAGGAGAGAUGAGCUU - 3"), and an antisense strand consisting of SEQ ID NO:1537
(5%AAGOUCAUCUOUCCUAUGUGCUG-3'). 4. The;ggmposition of claim 3, wherein each strand is
modified as follows to include a 2'-0- methyl ribonucleotide as indicated by a lower case letter "c" or "u"
and a phosphorothioate as indicated by a lower case letter "s": the first dSSRNA consists of a sense
strand consisting of SEQ ID NO: 1240 (5-ucGAGAAuUcuAAAcuUAAcuTsT-3) and an antisense strand
consisting of SEQ ID NO: 1241 (5'-AGUUAGUUtIAGAUUCUCGATST); the second dsRNA consists of

a sense strand consisting of SEQ ID NO: 1242 (5'-GcACAUAGGAGAGAUGAGCUsU-3') and an
anticance ctrand concictina of SEO 1D NNO:1242 (R'_AACClL IcAlLICLICLICC iANICHCC I IcC2Y B The



7. The composition of claims, wherein said modified nucleotide is chosen from the group of: a
2'-deoxy-2'-fluoro modified nucleotide, a 2'-deoxy-modified nucleotide, a locked nucleotide, an abasic
nucleotide, 2'-amino-modified nucleotide, 2'-allcyl-modified nucleotide, morpholino nucleotide, a
phosphoramidate, and a non-natural base comprising nucleotide. 8. The composition of claims 1, 2,
and 3, wherein said first and second dsRNA each comprise at least one T-0-methyl modified
ribonucleotide and at least one nucleotide comprising a 5'-phosphorothioate group. 9. The
compositiorppf clamsktBoand B M) ereiRieach sirand of ehahadSRINAWS 3823 bases in length. 10.
The composition of claims 1-3 and 5-8, wherein each strand of each dsRNA is 21-23 bases in length.
11. The cordpositibire ofetiafnscleBradd 528, wHersimesshsulmidiseihe SrefedRNA is 21 bases in
length and the sense strand of the second dsRNA is 21 bases in length and the antisense strand of
the second dsRNA is 23 bases in length. 12. The composition of claims 1-11, wherein the first and
second dsRNA are present in an equimolar ratio. 13. The composition of claims 1-12, wherein said
SNALP comprises DLINDMA, cholesterol, DPPC, and PEG2000-C-DMA. 14. The composition of
claims 1-13, comprising the components in the proportions listed in Table 17. 15. The composition of
claims 1-14, wherein said composition, upon contact with a cell expressing Eg5, inhibits expression of
Eg5 by at least 40, 50, 60, 70, 80, or by at least 90%. 16. The composition of claims 1-15, wherein
said composition, upon contact with a cell expressing VEGF, inhibits expression of VEGF by at least
40, 50, 60, 70, 80, or by at least 90%. 17. The composition of claims 1-16, wherein administration of
said composition to a cell decreases expression of both Eg5 and VEGF in said cell. 18. The
composition of claims 1-17, wherein the composition is administered in a nM concentration. 19. The
composition of claims 1-18, wherein administration of said composition to a cell increases mono-aster
formation in the cell. 20. The composition of claims 1-19, wherein administration of said composition
to a mammal results in at least one effect selected from the group consisting of prevention of tumor
growth, reduction in tumor growth, or prolonged survival in said mammal. 21. The composition of
claims 1-20, wherein said effect is measured using at least one assay selected from the group
consisting of determination of body weight, determination of organ weight, visual inspection, mRNA
analysis, serum APP analysis and survival monitoring. 22. The composition of claims 1-21, further
comprising Sorafenib. 23. The composition of any of the above claims, wherein the first dSRNA
contains two overhangs and the second dsRNA contains an overhang at the 3' of the antisense and a
blunt end at the 5' end of the antisense strand. 24. A method for inhibiting the expression of EQ5/KSP
and VEGEF in a cell comprising administering any of the compositions of claims 1-22 to the cell. 25. A
method for preventing tumor growth, reducing tumor growth, or prolonging survival in a mammal in
need of treatment for cancer comprising administering the composition of claims 1-22 to said mammal.
26. The method of claim 25, wherein said mammal has liver cancer. 27. The method of claim 25,
wherein said mammal is a human with liver cancer. 28. The method of claim 24 or 25, further
comprising administering Sorafenib.
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