Usi RNA Conpl exes FI ELD OF THE DI SCLOSURE The present disclosure is directed
t o doubl e-stranded RNA conpl exes having one or nore hydroxynet hyl

substi t utwo 2owaleeaononer (s) i n the passenger strand of pCmaSRMoG@aND! ex.
The RNA conpl exes of the disclosure may be useful for therapeutic
applications, diagnostic applications or research applications. The

conpl exes include short interfering RNA conpl exes (siRNA dupl exes) capable
of down-regul ati ng gene expressi on conprising an anti sense strand and a
conti nuous or a discontinuous pagggmggmn%kkaﬂd ("sense strand"). At |east
one of these strands have one or nore hydroxynet hyl substituted

nucl eonononer (s) of 10this disclosure, that can be positioned at the
3'-end, at the 5 -end, at botlELDh&F BHE@IACROSUBE end, and/or internally.
SEQUENCE LI STI NG This application includes a Sequence Listing
subm tted her @& prasewi disdbBre\ié biraesedan ddibASGahddd RI¢A coplted havindlomesrber 27,

2009, naned P08-19PCT. txt, .which is 98,574 .bytes in size d_ is hereby
ncor por ARBG Mo Var LA R BLS) b AR RIS SRR RMe 1 er once
(RNAI b prcomplesTha RIeaBsmplexces of @adBclbhige RXPHEGSHD for@erapetitdy Gplicagions. |t
provi des basi c. reﬁearch with %>nethod for stu i;ﬁ» gng}ic and. bi ochem ca
pat hways TaSREFUE ARPTICEYRN PbiFSGFehi B o af Dgrompeex 013 ROP ARG
ConsequemN A corfihibics MIBN RQGPRResRedphblt bE@wi-REIatii geh@b:PRdssiv@bofidtsign i n the
pharmaceutical industry, and substantial investnents have been made with
the goal *BRNEERSISERITGIdCagipEsEd RO EIRPIrRSESTadhapns st d2bnidi at i ng
RNA i nt enf.er SRGE 1R&akAR]s IHENGR JMRsE AR M1 SXRIRSShRToh®nbhH§drt 0 a

di sease state or condition. However, the abl|lt% of RNA conpl exes to

f unctlfon this digplomrgathat eparbgpetitipnediatsthp B pndeds thy/S’suidhat pploheteend sndequence
speci fi cistyyqOfna/RldierhAfyget ” effect, potency, nuclease stability, and
non-speci fi c cytokine rnduction. 30This disclosure provi des conpounds,
conposi tions, nethods and uses for inproving RNAI activity of RNA conpl exes
while at the sane tine mnim zi [44] i ng the adverse probl ens
associ ated with RNA conpl exes f%ﬂ¥§ﬁ§€ﬁ g%ﬁghbther things, this application
provi des novellhis eppoamasinadndts e Gapescd Lisms stbmitigtkemygitiamid Bt Wb #INMA
conpl.exes have ,i (0)V] t y._an t.abi i nd_have
Feducea o dlTis ARG TRGR YR PR e PR TSI ERE TS kSTl r on s e
SUMVARY size, and Thiergby ésentoraddsnl rofertmee jpriventiesy. RNA conpl exes wi th one or
nore hydroxynet hyl substituted nononmers incorporated into an RNA strand to
be used in relation to RNA-gui ded gene regul ation or gene analysis, in
particular RNA interference. ThuBAGKGROUAD obj ect of the present

di scl osure to provide RNA conpl exes, which have reduced off target effects
as 10 conpared to the RNA conpl exes typically used. Another object is to
provizde RNA comp @xelrenéd (RN/Q96eided dvhednt &7 BlendeqBNORESsiosbfid thrgdnRhaer

object is to praovide RNA conplexes with inproved properties with regard to
st abi | i t Yt RTBVideSesie fpsarel Vith yagthad Sristidying senefie ard pipdhemicabpatiwvpyyiaps” stil |
anot her QR @fdtioh df nQiviluaVEdes R FIBEIRKEEoksBRen, RN AhaChRBAEEd gene

regul atory function, e.g. gene silencing effect, 1n cell cultures or in
vivo, 15 crii¢atqol for tageat Malidgheroidithq rhgrmmqeuticahipflusiiesand velstepiigl imeptngpisect s are
to_provi eydRiey GABPLAKER s aiefoph GRLBIRNRNIS SRACIL EHaBkGRNS OF
tissue, and that are capable of penetrating the cell nenbrane. The present
di scl28sumeedzitisg RpAomictfersnepmgaineiresnaes iy hoabdberrpm exprassimpolizkeil bne dfcase
hydroxyng&EMhC§M9%%{tuted nononers into oligonucl eotides and net hods for
their synthesis. 'n one aspect, the disclosure provide for a nucleic acid
conpri sing a Senserghe anlity afi 8 Nancoampldxsetodencsibn asnah, RiaAdtheraptmtib isdingitedanded

region having fraom 15 to 24 base .pai LS. wherein any one or re.of the |ast
three podi tIorE e fe e tdfeifiis Il iidhd e Bisdgred B ne sanme
or di f f eraedhhorhypdeifix gywekihy Indsatioat i t ut ed nucl eonononer. I n anot her

aspect, the nucleic acid further copprises..that one or, both .of the |ast two
25p03Pt i ons of M AECRARE RigvEE (o SRREE EER G BeQ B S e s ane or
di f f er entRNWidicOXFRNA cahfisdes tvlitle sk thuahraiN@iiBhizink br yl@hinaiigtther aspect,

t he nucleic acigofurther conﬁ£§§ s that an r. thh of the last two

posi t i ondyrscieblems gsopiated ¥ GOgRIrEE 18 d AOng OIGRHEESBUS t he same or
di fferent hydroxynmethyl substituted nucl eonononer. 30l n another aspect, the
di scl osure provide for a nucleic acidlconprising a sense strand and an
antisense strand, and a doubl e-stranded regi on having from 15 to 24 base
pairs, wherein one or nore of positions 5, 6, 7 and 8 of the antisense
strand are occupied by the sanme or different hydroxynmethyl substituted

nucl eononomner, wherein the positions of the antisense strand are nunbered
beginning with position 1 at the 5 end of the antisense strand.



I n anot her aspect, the nucleic acid further conprises that one or both of
the last two positions of the 3'-end of the sense strand are occupi ed by

t he sane wo 2diofdeersent 5 hydr oxymet hyl substituted nucl e@conseew/ocdomo yet
anot her aspect, the nucleic acid further conprises that one or both of the
| ast two positions of the 3'-end of the antisense strand is occupied by the
sane or different hydroxynethyl substituted nucl eonononer. I n

anot her agpRGtion SroGIQURY8IEmBGIHds ﬁﬁﬁco%p@@ﬁ&{s%%iﬁ@ﬁﬂ wsRgiRam of 19 or 20
base pairs. 10In anot her aspect, the sénse strand and the anti sense strand
are each cgmplsresghat hga lwrﬁyﬁgn@wmaﬁd Mechegsstabiilify sand e reduspé et slintirpéedhucl ei ¢
acid has“gﬂq&g&beﬁgga&ﬂmQy%kmgqgugﬁgrhang I n anot her aspect, the antisense
strand has a region of | east 15 contiguous nucl eonononers correspondi ng
to any 15 conti guous nucleonnnoners of SEQ ID NGs: 12, 1534, 56, 78, 100,
124, or 147. In a rel ated aspect, the antisense strand has a region of at

Ieast 15, 16, 17, 18, 19, 20, ZUMiEA 24 contiguous nucl eonononers
correspondrng to any 15, 16, 1%&UE§ {éﬁ §§r 21, 22, 23, or 24 contiguous

nucl eomononer g, 06 SEQLR Mo 4 1@ with Qe AZemgin one
aspect, this %Fosufe %% I'des fo r a e%%?% ac?dljﬂ?1 @g%%daéisense
strand 2@dmﬁummmanmnseﬂs@HBHMammmb@ﬁﬁNAsmaum0963$ﬂamd@ﬂonegm@hghakdng from

25 to 40 S ereln. t i .3'-e
antisensggﬁ?%gﬁgcgﬁ% %ﬁémﬁﬁgtlgﬁ @ﬁ%ﬁﬁ@?1§%§ﬂ§8§téﬁgn6§a ﬂgmgégég strand
are occummeduhwcbheesameﬁdwRN%ﬁbmmémw hydhmwynemhvdoﬁmbgﬂbﬁunﬁd

nucl nonone her asp t.he 0si t s of the 3'-end
ot A o E e s A SEPINE wBRRE g Wi npRHleck o BRI RREF oot

hydr oxy rrebinplex@whﬂtnedhwb@dltemﬁdneemmnmu another objtdd isan@roa&lee®NA thi s

di scl osure ovid or a. nucleic ac ri.sing a,sense st and an
o semeeSuP gt e S B e Sy Pttt X B S S e sty o pase
pairs, WheEgl dulitenRe ook vl 8tilPinofes bisj@MsSto lovik RN dordsicak thabeisggnse strand
i's occupred by the sane or different h%drox ynet hyl substituted

nucl eomorBREFCd SRR FSHIFOPBINGHE: ¢ o158° YRneipgciéch SecHgaliyshes BAEonuber ed
begi nBi NGe¥hivielo RR kb ificd RAIA doAB1Res. &REfuhel BRCRARSE pRIVIRMTNA In one
aspect, this disclosure provide for_a nucleic acid conprising a sense
strand afamBlExerihat gesriageted foxitels seasdficorerma BT 4t pathidalhre egrlln Ohavi ng from 25
to 40 basgnddiifSthe WLMEHaRNEhOPrelm §is@bsuROH o drOAGes Hhnomdrs saitablXby and 22
of the antisense strand are occupi ed by the sane or different hydroxynethyl
subst i t utiesdrertioa ehbysemethxhebeiticd mongpgt titoplizogpcledidessad seethods fvid ar e
nunber ed ; RAkHAg With position 1 at the 3'-end of the antisense strand.
In another aspect, the nucleic acid further conprises that one or both of
the R8st two powictaspms thefdisclysur8'praymid forfa uakricaactd commsieing # penelsteene amk cupi ed
by the s if h t I

"% ant hal il Bt s RuBNALBUCTR R SHET! 1S G2 BUE oRATRGIRL o 1 o

t he | ast ahyongasidre oftbe bft thiee p&iticndt tbé 5tdnd of &rwensstslrardds arcepie¢bytheed by

t he sane or d}%ﬁqr&qt r¥ qg%neg ¥t(ﬁ¥b tﬁ}uted nucl eonononer. | n anot her
aspect, £HEC At EENSE ST AR Tl ﬂ Of°"H" 1 east 15 contiguous 10
nucleonnnoner91mmﬂme&pamdhmgmkmn&mwhmﬁaanm@hgﬂﬂu@omMﬁMGmnﬁn@nﬁmSMnf SEQ I D
NGs: 169, 185 a rel at d asp ect e antisense strand
has 45 eé’P%HOI@fO%a’te 3-gader fischgsrandard ppctofy BV 405 bt %‘%hreﬁ%, 24, 25, 26,

27, 28, %9mo§ﬁnmﬁﬂsm&aumﬁﬁnwﬁémmﬁﬁwr36 37, 38, 39 or 40 contiguous
nucleonnnoners correspondi ng to any 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28 yejgagher swectat%e ng@elc 363 ugther cmpriggs thay pnc aghotlef thi lasf

cont i gUOWgo PHGHEQ Bpﬂl@ ReES] @ftheShtdnk Md 1s306&1p1e7el3§/ th2@ne of differ@f  233.

I n anot her aspect, the hydroxynethyl substituted nucl eonrononer is a

2' -3 -se@ﬁﬁ@éﬁ@%ﬁﬂﬁ@%@ﬁ“ﬂhﬂwwomonmﬁm'I n anot her aspect, the hydroxynet hyl
substpt ut ed nﬂpirﬁﬁfépﬁb%é@ lthé &sé@sluﬁecﬂr&qdé foP e QP BQIBSRpridingfa sefi@e sttnd - OF J:

Or Base 0O-Base
and an antisense strand, and a double stranded region having from 15 to 24 base pairs,

wherein one or more of positions 5, 6, 7 and 8 of the antisense strand are occupied by the



Mononmer DMbnoner F WO 2010/ 065756PCT/ US2009/ 066610 BaseO-c, Base ?NH? Ny
0-P=0 O X-0-P=0 R R Mononer Hvbnoner | Base ----. O rNIl 0-P=0 LN OR
Monomer JwowhaywsTs6R i s sel ected fromthe group consi st iPag/uskoo/obesde ogen,
an al kyl group, a chol esterol derivative, a fluorophore, a polyamne, a
fatty acid, an am no acid, a saccharide and a pol ypeptide, wherein Base is
any purine, pyrimdine, or derivative or anal ogue thereof 5In another

aspect, thee BUGHsks I@Gﬂogyﬁlé{ﬁ)tflf%%stlﬁf%m{u'c%@&oﬁonﬁﬁt‘ Glhieedih 88 pallad R eesel ect ed
fromthe group consisting of - RNA nononers, 2"-am no- DNA

nmononer s angsensesfraggk ae MW@% vnmow@% hetthe SPrhofhnBtsense stqd,
nmononers, ANADRAGRIELPect Fﬁ@%oﬁ@?@é&ﬁ@fuﬁher%mﬁné@ RATE] Sor b%f‘fﬁ%ﬁ&’s@%& DNA

nmononers, and | NA nononers. 10l n one aspec the disclosure provide for a
met hod ofposibenseif ty 3expt elshe semsaofirand gre necupwd@yé@l same ongiffershing preparing a

nucle%c %9&%Fﬂﬁ“ﬁ§§&&h9&%‘mﬁh&&§?sc treating the cell with the nucleic

aspect ‘osure provides for a nethod for
t reat ing a di segs enqtlmrasmcmdm pugléie adil ﬁe&lsecolnqiring; ta loec ordebtlf ofahe fastf | ammat ory

di seases I nf)losliltglnggf{hg'iqgr? oq’ltlge aanlilge%ge strand 151 r{}%tle[%%o'th%sameo ik en!t ncl udi ng
hypercholes ema, |l rve sease; encepha one fracture, heart

di sease, hymbaﬁndhﬁeﬂ&aumﬂhhdhmngmm&pat|t|s and influenza, and cancer,

conpri sing pr n Ie| aC| descr.i.bed nlsterlng t he
el ei o aci ' HPHE HEaRe Pirfids Cud ST REndr Eedu 3P BrRURES e o Loe
of aioucl ei ¢ acindthacoptd) thgscase sﬁaﬁmndhﬁdaﬂmeesrse frand aichacipzlegarat i on of a

medi canent for treatlgggﬁ di sease including inflammtory 20 diseases
i ncl udi ngUFIRUBMLISTSIN ritis, netabolic diseases including

hyper chol est erplRtheRaspbdt MBE nHSERTEhas ADAGPHRY drtaizsendoenahgact ure, heart
di sease, viral disease including hepatitis and influenza, and cancer. BRI EF

DESCRI PTI ON O anathe5iRagt N@%@S@m@ has amegion OBy leppt kfoniigwoper ent
ar chi tectnua@&n&i‘onieﬁecomgmaw LAyl s %Mﬁ%ﬁb&s%ﬁ@l@orﬁé&fo'n%%@@@m@)k‘% are

incorporated in the RNA' c nP exes are shown. Mononer Ais_ shown for
conpdpi scft: ¥ndd.il§o a12ﬁaftrdf1é| nRNslatpd peneet theiantiseptestipndolins @ regderr 9fet ast The

charact efissfd §7.0k, RO % B bl RN SunCRIRESRA BRI, £ exes of

the disclosure’is that they contain a substituent that is ydroxynethyl
group ("tlhel® 1&d MR b iy P4 epnbgysuy nucitpandnprers lof GEQEPNRNYE. 3grup is for
exanpl e %@tﬂ@h gti4he C4' atomof a cyclic 5Sribose scaffold or the O
atom of an’ acyclic rlbose based scaffol d. The hydroxynet hyl substituted
nucIeonnnonerbl@kamh@tdns@ké&umﬂﬂ@c@ﬂé@nnomhemwmkygenwag@msBQhamdare each

att a%Bed 3}1&) ?l?ad‘g l’l%g Et?anH lla_ngtranrag(iljeg%r thg.Vlgg h’Ol’l’thIg ?0 %&%aﬁ@@al%n Of

i nt ernucleo ages | see e Ot her oxygen
at ons carwleeiphe ﬂast;fosmohysﬂuhex yergircﬁ‘uftpb anfisemke stand hmi thamet pakiéion oftee 8 nore of

PR TR ST e e e
nucleomonomer.
In another aspect, the last two positions of the 3’-end of the antisense strand are occupied by
25  the same or different hydroxymethyl substituted nucleomonomer.

In one aspect, this disclosure provide for a nucleic acid comprising a sense strand and
an antisense strand, and a double-stranded region having from 25 to 40 base pairs, wherein
one or more of positions 21, 22 and 23 of the sense strand is occupied by the same or
different hydroxymethyl substituted nucleomonomer, wherein the positions of the sense

30  strand are numbered beginning with position 1 at the 5’-end of the sense strand.

In one aspect, this disclosure provide for a nucleic acid comprising a sense strand and

an antisense strand, and a double-stranded region having from 25 to 40 base pairs, wherein

one or more of positions 18, 19, 20, 21, and 22 of the antisense strand are occupied by the



When one of the hydroxynet hyl substituted nucl eonobnoners of the RNA

conpl exes of the disclosure is positioned at the 3'-end and/or the 5 -end
of the RNMO20remass a hydroxyl group of this nononmer camChaspioospdsas yl at ed,
as can be the case for any termnally positioned natural RNA nononer. To

t he hydroxymet hyl substituted nucl eonononers of the disclosure 15is
attached a nucl eobase |ike uracil, thym ne, cytosine, 5-nethylcytosine,
adeni ne, (GHaBi FeBht t?@ﬂbx%&ﬁﬂ?l stsmmed%wsﬁbn&ﬁerS«ymmtﬁeeoﬂu&h%@hﬁse or

nucl eobase anal ogue (designated as "Base" in Flgure 1). Figure 2:

Deri vat i 2e¢ strapd@fq ramheteﬁl aeinniae wifhpadarelatihe 3 ad of He anthenskyandxy met hy |
20subst [ t ut ed; RARAPEBAE: AR LcidrRAATRbASs Hf ol WNATHMAL hapd.
functionalized and conjugated variants hydr oxynet hyl substituted 2',
3' - seco- pPaphowef t®3(@efb0ﬁ1hgw1eerm9> stravdﬁmﬁunredchyrthmaﬁsmadg’femp R linked via
an et ger a group R linked via a thioether
Ilnkage hk% Eﬂggmhwg%ﬁﬁﬁ%%gkg&gégh%§R | i nked via an am de |inkage. Mononer
| contains a growtheRsbeatkbdnucicaaad flathienoniprindsalye ondvbriertiesf the kgrvai ns a
group R 25|.j.nke a a erazino unit n¢or oratl of one or several
of such ﬁ%%g%%f)ﬂpﬁto ﬁhﬂiﬁﬁFesuml meoam’%db I ogﬁ?g the properties
of the Rmﬁmmmwnhmﬂemunmmﬁmmdemﬁukmkﬁd For exanple can |ncreased
blostablllty,IlnCﬁ%ased taqgenln capabi él ec fic delivery
properties be't HPFSLHEEE, At %Fa@ &y reé’%&é %aéh T8t hed for

det eqni Oﬁhua%rﬁ@ﬁ)ﬁﬁ:rs oBﬁedf)bgatﬁgto?a,ny $5 corgigusisuotorhaonets dffsEQypdoxyiget hyl
substitutggtggg? Mononmer C and Mononer D) that nay be a nononer of an
oIigonucﬂ 3 ] x conpl ex. DETAI LS DESCRI PTI ON Speci fic
features descri zb@t&tddras@aetmaﬁgetlsmratct@as@regtno@ﬂat eadlisSoapplig, 1020t her
aspects 5of the disclosure. tures described wth regards to

RNA conpl?éx&s 2 2 46 Hpph 99’t3(9 %e}f);ézt)’ﬁr é‘bﬁéc’t%ét i*de® ordRGomMBROHupl exes

wher e apRiuaREh&Hofers correspotﬁm?g onpliex@s 11,181 19e2d, 01 M20b3 SuRNAdupl axes or
singl e stranded RNA can nedi ate Vvarious nodi fi cations of tangﬂi nucl ei ¢

aci d¢5i n 20n¥), 8bI¢, 3% A4t3i &6, é? 0Bedbor Aentimrnsriskemenerage oflo¥EQ He NESpl ex
acts as q6gqtﬁexnagjt&eBgntlsense strand can hybridise to target nucleic
aci ds 10t hat have’ stretches of sequence conplenentary to the antisense

st rand. Ligmtheraspeat.gbe hysgoxymethyt sbgjetted nedlesimongmpids a £hE-seast i sense
strand i s, 0ks800haf0r porated into an RNA gui ded protein conplex (RGPC),

whi ch can act upon the target nucleic acid. One exanple of a RNA gui ded
prot ei n conpl éxanoghet pedRNie hyvdexyewthSi $vbstgintad n@depploarméRb SBG)ctediftom s bel i eved
t hat ,gth 1e and that the RNA conpl exes of the present
15d|§§|0§ﬁ¥§H§?I al'so %e§%f advant age, when used with these other RGPCs or
even w t hout |nteraét|ng wi th any RGPCs. One fobj ect t he present

di sclosure is to st& L ﬁ@mRNA)co tomar&% Ohegi Vi c
degradati on in biol ogi ia (ser vivo, in |1 cdltures). Another
obj ect of the present |scl sure is t rove the ge e S|IenC|ng ef fect of

a 20 doubl e stranded éﬁﬁplex Th@s |Qmﬁovenent c €79. relate to

i ncreased potency, reﬁqeeﬁ of f - targetPejfects redu _onnune stimul ation,
increased stability foré storage, i ncr ased stability i*n biol ogical nedia

| i ke serumetc., increapesledyration gbnaedFon and i nmaee: @har macoki neti c
properties, all relative to the native unnodi fied RNA conpl ex. Yet anot her
obj ect of the present disclosure is to inprove the gene silencing effect of
25a single stranded RNA ol i gonucleotide. This inprovenent can, e.g., relate
to increased potency, reduced off-target effects, reduced inmune
stinmulation, increased stability for storage, increased stability in

bi ol ogical nmedia |like serumetc., increased duration of action and inproved
phar macoki neti c properties, all relative to the native unnodified RNA

conpl ex. 30Anot her object of the disclosure is to ensure sufficient
stability of an RNA conplex in biological nedia. Thus it is an object to
provi de RNA conpl exes that display enhanced gene regul atory function, e.g.
gene silencing effect, in cell cultures or in vivo, relative to unnodified
RNA conpl exes. An RNA strand of an RNA conpl ex of the disclosure may
conpri se natural RNA nucl eotides, RNA nodifications known to be conpati bl e
with gene silencing activity [Nawot and Sipa, Curr. Topics Med. Chem
2006, 6, 913-925], and the hydroxynethyl substituted nononers (Figure 1).
Phosphodi est er Ilnkages may connect t e individual 5nonomers, but nodified
| i nkages | i ke phosphorot hi oate |inkages and ot her |inkages known to a
person skilled in the field [Nawot and Sipa, Curr. Topics Med. Chem 2006,
6, 913-925] may be used instead. The RNA conpl exes di scl osed herein may
conprlse t wo strands t hat together constltute an si RNA duplex conposed of

o o, o T Y 2 e o, o N 1 o I A~ I T



consi dered herein as an RNA conplex of the disclosure, as is a single
stranded anti sense nolecule that for exanple is useful for targeting

m cr oRNAswolzn1oides7senbodi nent s of the di scl osure, the RNRCTAISRIQNGEONPT i Ses
one or nore hydroxynmet hyl substituted nucl eonmononer(s) (see Figure 1).

Her eunder as one such exanple 20 is a hydroxymet hyl substituted

nucl eonononer, nore preferably an acyclic nononer selected fromthe group
consi sting of mononers D-J. Thusg the enbodi mentssdescribed in the first

aspect with re@mdsd.o roxymedhyl gub$iase ut ed Ouotl egyo rs wll apply
for other enbodi ngnts | ating to Yydroxynmet hyl subsitut nucl eononomer s.
In one preferred enbod{ nent of the uisclfosure, the C | ex conpri sing

r

one or 25 nore hyglr oxyRgt hyl substigut gd nucl eonono (s) NS a single
stranded RNA constr ues In égné_préferred enbodinmenf of the
W co Hé Bne or noreOhRE@o t hyl

di scl osure, the ex conpr s
substituted nucl eonononer(s) is a single stranded congtruct that is
able to inhibit gasinexpressi on bywveeshérg as a singl e stganded anti sense
nol ecule. In one preferred enbodi nent of the disclosyre the RNA conplex
conprising one or 30 nore hydroxymet hyl substituted nucleonononer(s) is a
si ngl e stranded. construct that functionally mmcs a m croRNA I n
one pr ef SHEH Rimsarrfong ¢ IR g Rl dy gt F‘éNﬂ_l%]&rr?ﬂpe?(C]EDg‘?ﬁﬁr‘?lsi ng one
or mor e RyAvAxY,FETUYIphSPSEdIAntiRg a A6 RRIMBNARRE &, o sScchBrid JAA construct .
Accordlnglg, in one enbodiment, the antijisense strand of an si RNA construct
conpr i sePOBREPIYR HSFED HYUrivRY RS IAY IPYSRERG pLdcsRhGor evtmeeres).  In
anot her enbodiBither §PEct RASRRNGELIFRFBALRDrAD a HlLENAIIE ARNIESMGLIGQIPT | Ses
one or nore hydroxymethyl substituted nucleonnnonerés). 5I'n yet anot her
enbodi nerdtom e gloup Fonsisting elchtial AR Nwd meaainers of -aminereNadnpassenger strand of
an si RNAffﬁ%Sl?Naﬁl%on%ﬂféﬁ, EQRUABRACP R fiRfofelY NRNUERIAK, aspbsti tuted
nucl eonononer (s) . I'n one aspect, the gISC osure provide for a nucleic
aci d conprdnginarg, BANAms@mogiersafeNAmpnameranENA arogemsitsy RNG, memerhers, and INA
double-sg%ﬂﬁﬂgg region having from15 to 24 base pairs, wherein 10any one
or nore of the last three positions at the 5 -end of the sense strand is
occupiled by t heorsasmech thediiscfosure ptovilg doroxyeteochefl reding tekpratsed ofiagbeanononer .

I n anot her_aspect. the nucleic¢.aci.d further comprises. that one. or both of
the I ast oD RIZ S BEt Rl iif’ BOTRAnSETRRY BFRimk e B s od oy

t he sane naclediatitier ent hydr oxymet hyl substituted nucl eonononer. 151l n yet
anot her aspec the nucleic acid further c ri ses.that. one or, both of the
"Rt two post {1 e fisaigIoR R drayiler (16 it DdHaE LTS i ST Bhed by ¢ he
same or did dfieasrbeidsdicerxy frem iyl ansodiet idisvdsedinbluging aeamatsry arthlifis,anot her
aspect, the dj.scl osure provide for a nucleic acid conpri sing sense strand
and dn gﬁreqt@@hgilsegﬁsdwdv I%Wparcgﬂa%?rglﬁgﬁ Eﬁﬂé&e?ssg%?%ﬁlg\lﬁ bgerrgRiees o 24
base pai mgart AAMEE K RAINIRER ifTudi®Y Rp&HtisRAS inffluBis, and cBncer! comipkistheof t he
antisense strand are occupied by the sane or different hydroxynethyl

subst i t uPEPTIRET BISHRSHEICSCiRd her i anhadipgsiaing e rgflccirelddnticdumar strand
are numbered REGATHRY ¥ dEiRIRAS bidvRR fdr Alse bPEnRIENELi PfccbRfmeaRlibeahse
strand. I n another aspect, the nucleic acid further conprises that
one or bdekinon thapsenagdion phpmedsinang s tiggtingaeligascarpduding infemaeiage strand are
Occu@bed d@éastepﬁlcﬁlaﬁg riRumdobd ﬁfh?i'ﬂg, eRabldk El@é(a){émﬁcm(ding_ fchdi t@rglemia, .

nucl eonononer. In yet another aspect, the nucleic acid further conprises

t hat one liger dissese, erfcephaditiy, hene fragoirp dsirt disgase, iraltdireasg incdudgngdfepathies aadt i sense
strand iqmﬂﬁﬁgp%ﬁgmg%rthe sanme or different hydroxynethyl substituted

nucl eonononer . " I'n anot’her aspect, the nucleic acid has a doubl e-stranded
region of 19 or 20 base pairs. 30In another aspect, the sense strand and
the antisense strand are each 21 or 22 nucl eonononers in |ength. In another
aspect, the nucleic aciﬁRﬂﬁspﬁs@kﬂﬂﬁoﬁﬂﬁ:?ﬁ?@né&w@@ésoverhang; I n anot her
aspect, the antisense strand has a region of at |east 15 contiguous

nucl eonmononer s corresponding to any 15 conti guous nucl eonononers of SEQ ID
NOs: 252, Fagupal: Hygmplepgof thediftenepyarciyfectyrpy of thg hydrewymgtisd sespetad, t he anti sense
strand hag.ig,hGRMRA Rt aflind@fihted B thd RNALOmphRes A Oshog: MBom@ 523, Or 24
contiguouscnuc eonnﬁoégrgnéb régpo&g%ng tongnyeﬁS,Sfég”lg,m%S, T9, 20, 21,
22, 23, or 24 contiguous nucl eonononmers of SEQ ID NGs: 12, 34, 56, 78, 100,

124, or 147. 5



In one aspect, this disclosure provides for a nucleic acid conprising a
sense strand and an anti sense strand, and a doubl e-stranded regi on havi ng
from 25 two40100mS®=6pai rs, wherein the | ast position of wPrha/B260006606 the
antisense strand and the | ast position of the 3'- 10end of the sense strand
are occupi ed by the sanme or different hydroxynethyl substituted
nucI eonononmner . I n anot her aspect, the last two positions of the
-end  ofgh§\AefoR B SRS Eandtil ARMuRS RNAGEIHBBEWRY itd fiss dxeroRr TRU f fer ent
hydroxynethyl substituted nucl eonononer. In one aspect, this disclosure
provi de fch#rageriie p&M@ﬂ%«rrch%ihﬁfrqreW@préeeeﬁb@@ﬁ@mleﬁwfﬂe@mw&wﬁesense
strand, - a0gladn g0l SLbARAATLEY A 1 LFRPY 4R £Q HBrRARENPRI TS,
wherein oneaor m)real pogli(ljet%i ons 219 ' %)ﬁ;ér?g’ %30 H}( he sélnge?%t rglnd is
occupi ed gyppthd hsélifrehmromnferde'rl gioup iwfdlr Grippistatigdhed @iﬁb@ £t Lated ohueycdionononer ,
wher eign L W th
posi ¢ Pon "Eoh SR B1Ye £ LR oF BN EGoT AERELALE QIO TRE REAVARIO
di scl osursebsptlmdi rnllelebmonqmemi«zﬂtm dscdau ooonacmrqﬂmr QY g&n 3Enseha$aneamll and 20 an
anti sense_s siran ion..havi.ng from 25 to 40 base
o o walRF ARG Rs PP AR BT R 05Y e TR TGt 0
ant i senseseeiFn@umjl)a@ee mmrpioemestmwt}telnexmmoms cahi bd @rterit hpydrkpxponet hyl
substi tut ed_ nucl eonononmer, wher ej 05|t| 0 sense strand are
unber ed "HEUH ARG ER SRt P e by SpRanehh 3Gl e R BeRet B  and.
| n anot haN as@asitxes bhe mselbeirelsaﬁ‘epbofsmmdrm tleanpirissesd sthatRronetrakl. bot h of

the last two 25pgsitions of nd of the antis strand are occupi ed
by the sah&"oi"™® BF%FQYCBH’EYW é‘ﬁﬁi‘r‘ﬁi‘*ﬁﬂl"lg%@ioﬁ’ﬁf}toé&le é%‘HBlﬁ’beiié??

anot her @sPRGHre 1stﬂa>§1t18ﬁiéa|a@ti& 3a6hdarddibr KRS -c6OHIPIhE RER dtlRAds, HRRIrEL yl Q@hg of the
| ast two positions of the 3' -end of the sense strand are occupi ed by the

sane or dif fiePeRmer gy Reapatrhplated, pstan g thegaisfer By eIy Pogesdanot her
aspect, t&@@ﬁi@%@&ﬁﬁ@ﬂﬁ%ﬁ@@x@e&@@ LiRtitied Aliclb@RHomER of AL SIS
nucl eonononers corresponding to an 5 contiguous nucl eonononers of SEQ I D
: 1369 is atgshedagmiclegbpye lﬂerurmlzthymﬁleacmsi@i Edncthyfatosine adeninh gPywis® strand
has a reghyath&fkrﬁtvn n%?atl oﬂgnth%t@c nukleobak® or heoR e a%@gu%ﬁdes%ﬁateqqﬁ% 25, 26,
27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39 or cont 1 guous
nucl eormnBﬁ@rsnEleuneéépondi ng to any 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39 or 40 contiguous
nuel eom)norrers of SEQ ID NGs: 169, 185, 201, 217, or 233. I n
anot her d I I
oLner BSBRCL, DLAGHNCRRNIRH IR BB RPBIRTBENE =
subst2|0t utselobtittesll re@woromes shosnssd eemptes ﬁm@md@m@h@dﬁunﬁlon@;zeﬂiand or J:
10 mherein shstl.ng n al kyl
group, W% Vear%(%rﬁgggtﬂe Gﬁ%tggﬁ%‘(gi %E%P%ggdregéc mngon%rrn n(ggeof%iq y aci d,
an am no M«modi,er EceramnhagnodleR lakel da pmd:tyqsrémkagéeMombmesre} conBaiser greupally  puri ne,

rimdine r. ve or, . anal ogue thereof In. t her aspec t he
el ot o M Vin st P a8 eR BBt A SR KBS 85 alfBTfkeeet o ¢ ne
group comgomidenfcontaiR’ a—g@elfpl K {ihleBRNA dinonelitkag? MaineoF @h#hmmrgawls 2' -
fl uor.o- norrers naners, PNA_.npbnomers, RE nMoNOITer s,
monorfer s 'f‘rBil?SifiélP%“m NGRSRASHONOT OB SFYSHH RESUST HWmﬁtBHB?rﬁlres and | NA

NDNOMEr S.RNA cdifipl &€ 0B aitlosuré) @SS WF the RNV e 1E:@QE céh brahothtdf 1 educi ng
expression of a gene in a cell 20conprisi ng prepari agla nucl ei,c acid as
I

descri bed Oheiaeipif 3h dncrsaessiiovibiie 1pcassasedRIVR trReiing GRnaBilLy gipeeitic I'n one
aspect, tihRvel SIopQBMHR iRFVEdE s df MiordcdiBERAS R be hiiRAdd BBdAcclbsease in a
human, the di'sease being selected frominflammatory di seases i ncl udi ng

r heunat oiP#™PRF®hriti s, netabolic di seases including hyperchol esterol em a,
| i verzgdi sease, encephalitis, bone fracture, heart disease, viral disease
including hepatitis and influenza, and cancer, conprising Spreparing a
nucl ei ¢ agd o degGEiReds M‘d’ cﬁ‘tl‘[b @ﬁ%x?&@i‘hw s%ﬁi’tdt&ﬂm%ﬁtﬁnéi‘y@\h&ioﬁle@@'aﬂd to the
human. I n one aspect i scl'osufe provi or a use a nucleic acid
accordin@ﬂﬁ§ﬁwe§gﬂﬁb@ayh%%@Pmﬁmﬁofﬁeﬂﬁ®@§&w3ﬂ¢@HﬂﬁﬁCamnbﬁicanent for
treating a disease including inflammtory di seases including rheunatoid
arthritis, netabolic diseases including hypercholesterolema, |iver

di sease, encephalitis, bone fracture, heart disease, viral disease

i ncluding hepatitis and s



10i nfl uenza, and cancer. In one aspect, the disclosure provides for a
doubl e- stranded RNA (dsRNA) that downregul ates the expression of a gene,
t he dsRNAwoanmwvi6ésisng a sense strand and an anti sense st PamalS2@9/066610
doubl e- stranded regi on having from 15 to 24 base pairs, and wherein one or
nore hydroxynet hyl substituted nucl eonononer(s) are at one or nore of
positions 1 or 2 150f the sense strand counting fromthe 5 -end of the
sense strand. For exanple purposes only, the positions of the sense strand
may be described as follows where X represents a nucl eonononer (nucl eoside
or hydroxynet hyl substituted ﬁﬁ@wébﬁﬁﬁgﬁﬁﬂﬁT%ﬁﬂ t he nunber represents the
position of that nucleonononmer in the strand. For a RI SC | ength RNA
conplex, n may be from5 to 14 (or 5, 6, 7, 8, 9, 10, 11, 12, 13 or 20
14) and for ap®ifesddeatiiendashriRNA ewsraspask of the dsglodyee aflmmplysombe@@p@@r 15, 16,
g Jo? he%@s logt}re. g@rrex }?lﬁzféatul%édesgr%edyth rg% clls?tg R¥A go%rplex-gpﬁa
proce ure etern1n|ng osition of a nucl eononone se strand
may be appﬂ)lyemjthb oligdwclawttdesenéﬁNskt duptedes whexd appXriX@. X4 X5 X6 X7 X8 X9
X10-Xi, 3" 25 t hi s a nu rer X1l.0 osLL19 X2
occupi es p05|Pﬁéﬁpﬁpr%{n%?ﬁmnogm ﬁgp %(ﬂsm'fﬁggrgaﬁBfm%mﬁﬁ%2%%nnnoners
of the 3'vagnd nofdifidagoranif tasginseclast acaatsdnamd:eﬂ He thigpitocdsyyohauntibapedraodrer s of
the 3'-en t he sense strand. ar dro stituted.
ol somooHBEe PGy REH Rea st & P HbSE TR PhuiaBE e bleshhGfeiq spi
hydr apy melidayihvestbslids ot dentd chraplomaQing tSthe Antacdd séind he sense strand and
the anti sense s%rand may epresented as foll ows mhﬂ&e X represents a

X
nucl eonononer BE HE@%%E? ad?gﬁfﬁﬂ8§?ﬁ§ﬂﬁ9W“§ﬁﬁ§§??ﬂﬂ% HURIORARHOY ) and n

r epr esentag RN RO& frbtom. coiﬁgrex@Rabéﬁwh@mmha&worpmm@xnudwrm{d fomef roml3 to
22 (or 13, 14, 15, 16, 17, 18, 19, 20, 21 or and for a Dicer length

RNA conple8dnplf ofaBNAeeuided prosen pemmex i dhe R3A hzd&cedz%len%g Complep gRISEy 30, 31,
32, 33, 3dis bdRvePthaithed Slch RGPEY-Kshank) thaltsiN & complexes of tHeprdshitS exanpl e,

the | ast nucl eonmonomer is represented by position X(n+2), ‘the next to |ast
nucl d8rnonisstopur &il} lp kosefpdwantagy. "ﬂ@@luﬁdo‘ﬁltb@f’ﬁﬁlo}her RRECo Recven stithpyio
nucleonnqﬁgg&ﬁlggnggﬁ ¢ RE;pgnd of the strand (whether the sense strand or the
anti sense stran are represented by X(n+ 1) and X(n+2) 10ln a rel ated
aspect, one anﬁ@bjectWﬁlle@r@Wrétdﬁyllostwbé@ peitiedha BYVecompirapetofeldsar e at one
or nDre -and of the antisense
str %Ldgﬁ§%;&%ﬂﬁm%miﬁgmi§%%%éﬂﬁgﬁ%ﬁbpgh%$§q%&%P3§$. thyl substituted
nucl eom)nomar Qedtharabjeat ofghsprescondisclesorens fongpfave thetdere Glen@ngleftifct ofive

anti sens dou nd ion has 19 or
20 b%@e gﬁa@s %g?%ﬁggfgﬁg? 1@§§)?mnFﬁéSg§ gﬂg fﬁﬁ@egggpgﬁgyantisense
strand eaahwhaﬁémz&tmmx32mﬂu&hemnmnmnnmEMmhnnaeﬁedah@ﬂq@bmmmmgmthe dsRNA

has a 3' n a related aspect,. the R has a bluynt end. In
oother I Tl f wePe et B 6 B80S intied PR a Rl G syt hat
20downr eguipat ebpliahfacekipe@gsomitiaf allare@aneto tidieatits MO CRIARN S icmgplax s ense
strand and an antl nse st nd, a .%ble stranded regi on havin m25 to
40 base pairs,© ﬁ\ﬁh@?&%ﬁtﬂ R BIepehE SOy &9 IWRTS Sreseae Seneing © eCtB d of the

anti ggnse s&ig[easﬂdn@adm,&mgoaﬁéledmgImmmﬁqeﬂfcaﬁ ey JelaRislingfeadcle sense
strand are hydroxynethyl substituted nucl eomononers. | n anot her aspect, the
di scl osurp@temy@mda@ obf-esgbitectst iedyrad dmmNps awRNAY. ingieasebsdliMidgul at es t he

expressi Qpyrk. iAc9RBEstallig if 5IBNRiIEPHRiA Bkd\@rdn SENHGredlct ANALANEF RRo@Nt | Sense
strand, a doubl e-stranded regi on having from 25 to 40 base pairs, and

wher ei n @aéingToYRdBaagelanafigPrdpTtics @b selathigte the Madycahmonbine are at one
or nore ofpRsitions of the sense strand that inhibit processing of the
dsRNA by a Dicer enzyne. In a rel ated aspect, one or nore

hydr 8Rynet hyl Aggﬂbanbnqsrt efdhqdisdlesareontomasyrs ;ufémentatab@@oﬂfeandwmqa@plovf in
osition f. f of the
gense o }ﬁc}‘glca?ﬁle% fn% s s 5:{‘@09&% govgzée{ ﬁﬁgﬁg I%&énsggaet dagg}rteﬁﬁn&d@ﬁg
subst|tuUeﬂmmmnﬁamnmn@mmgﬁsﬁﬂammgaﬁhUneCdtmﬂmn@oomeﬂsrﬂMUny>18 19, 20 21
or 22 of ns nd counting fromthe 3'-end of the antisense
st rand. u%m%m%,&kﬁimﬂagﬁma? of the disclosure, the nunber of hydroxynet hyl
substituted nucleonnnoners in the antisense strand is 10. In other

enbodi ments of the disclosure, the nunber of hydroxynmethyl substituted
nucl eonononer (s) in the antisense strqnd is9 8, 7, 6, 5 4, 3, 2 or 1,
respectively. 5l n another aspect, all 'nucleotides of t he antlsense strand
are hydroxynet hyl substituted nucl eonononers. In one aspect of the
di scl osure, all hydroxynet hyl substituted nucl eonononers in the antisense
strand are present in positions 1, 2, 3, 4, 5 6, 7, and/or 8, wherein the
p05|t|ons are counted fron1the 5' end of the antisense strand. Even nore

Y



10substi tuted nucl eonononmers in the antisense strand are present in
positions 2, 3, 4, 5, 6, and/or 7, counted fromthe 5 end of the antisense
strand orwDreotoes56r r espondi ng to the so-call ed seed re@Consedoacesiler oRNA.

I n anot her aspect, the hydroxynethyl substituted nucl eonbnoners in the
antisense strand are present in positions 4, 5, 6, 7 and/or 8, counted from
the 5° end of the antisense strand. |In another aspect, the hydroxynethyl
substituted 15@@@@%@%&% ﬁNArtoHTfrfex%@tHesr@s@ﬁ)@ur@ hraaednﬁtse RS RREA | N
positions 6, 7 and/or 8, counted fromthe e anti sense strand.

I'n anot héiclaeesRNA redifigefionx ity Ibe SerpRatibleuy ideRaElBeRBASHEYs in the

ant | Sensengli AR ARe ALeshiLs Vil RASHIIBES bis-bhe ATklcRARGySEHGNd that

reduce the mcroR activity of the RNA conp to the same Wi t hout

hydr oxy rretllrﬁyltut@ub@torrtem(étgumﬂdl I%it@mdnéwetmslmkargﬂa say gperseiibeindfvidugdr oxymet hyl
substist u vent the
ant: sensar o R e ESTROAELS: Lk flo B AL AP A B4 {6 AlkseRhoPE Y

ef f ect s whperson Kellainh ittedrék[Natvretrndd Spaj Grefdeds Medf Urat 2009, 6. 1819RNA.

In a preferﬁ%dmgpbgghnent at | east one hydroxymnet hyl substituted

nucl eomoNONEr present in any one of positions 9, 10, 11, 12, 13, 14, 15,

and/ or 16, mh@heRNAnhemhm&hhkmmsdaﬂenﬁﬁgmump&dt%b@nmtmemﬁmgﬁmﬂ of the

anti sense s rand r ef s h nmet h ted
] como R G R PR o SRES R i SRR e SRR
and/ ao 1@1eremefeﬁiediltdd’sehd3@t$detslt1@ﬂit$ afd epas@etn@t@daltd @l Iiah@nger ermadldcit althe

anti sense strapd. not her e od| substi t

nucl eono ‘i’?ﬁ’r@%frﬁd a]%frﬁﬂtl%eéﬁ %Sttagd%&‘é\géﬁto 5°H é?% "‘Bflseﬁtfgﬁgbns 9,
10, 11, L3unchidnal RANA FRNAINHMER- c&ﬁn RNAQﬂauequadﬂhrtenhauté bRKYNAL hyl
305ubst|tuted nucl eonononer are on present in reglons , 10, 11, 12, 13,

14, 15, AHBNAY: migroRA RIRNAY. sl rugleqr RIYA (198 N4ne she irderfesing KA Even
nore pr ef(ﬁkﬁw)ysmatﬂtﬁcl@atdrmx NRRNA), ﬁwgatluttut&@ @QH}%PRNW ERNRA) he

I
antisense strand is present in position 9, 10 @H@ ] or counted fromthe
5 erd ofreCHEOERNAL BKEel ¢n Rie, melpralope afiapRNAyminycking rnolﬁwée sakp of the
ol | gOnuCleGREdAR: hetdhy ANRAIIEK AFPIECLS thd BEIBNAL B TRAOKlriiRS hidsuhed
nucl eonononmers in the antisense strand are present “in positions in the
ant i sensendeoulertbatferexanaplh srusefut foe tangeting RiGACIEBAR.vi ty of the RNA conpared to
the sane RNA w uhst he presence
of hydroxymeth}’l%/tlth’pgIld %?%gﬁge Hﬁ@a%%%ﬁ%ﬁ%%%ﬁ%EﬁﬁN?ﬁghﬁﬁggﬂﬁﬁﬁt?%ﬁed regi ons
may | nduchedltotq}enahul|ssl®nwdstuclamd0®m60(8)a(®te Figura 1 riHereoRidA2s pnessucteerwmpl t hat
t he RNA ef § £ m._ni n m Cr flegh ghehi gher.
Li ke\?\nbselsarﬁrl JPﬁ h.yl Su%%m t“r‘r%‘h ?‘ﬁ S r%fgurw\a% PRI gﬁe‘?erof

hydroxyneﬂhy&iﬁmhﬂknﬁmﬁaﬂanﬁ@emnmnmmas9;imhﬁmewma$smn@emdaknamdndk an

si RNA conpl . ex of he di.sclosure is .10. ot her enbodi nts

G oo ooum B S wlhEefS e Ik Sny Ry bR SRR T TS s i the
passengemnebmamdmaﬂma@t@mRN&qaeﬁptammmﬁwﬂhaﬂdm&mb@eure is 9 8, 7, 6, 5, 4,
3, 2 or 1, ectivel al | nucleotldes of

her e
t he passenger o (e it %1 e&ﬂ?%’i%“&@%% Ageugss H‘?%g\"%?os’&ﬁl‘d‘s‘i?ﬁ@“é?lé one or

hydr oxy mefidy hy oM dektt Tyutte@lmae@ h@QERNABRESs) i Nsif@E Ltindc ARNAGLBstrubhe sense
(passenger strand) of a dsRNA coqprlses one or_nore 15 hydroxynet hyl
substituted nlteEHTFHGETeimepholdhg disglosuteshe &Y camplexsconwEsing 98sehger
strand) Qfor@hHBENMARMRILLHERA hucldomonomBr(s)3s a fngld stra%de@RNA cbisuhydnaxynet hyl
substituted nucl eonononer(s). In certain aspec% the entire sense

( passenget ablg fodrfbit gee gxpreRIn ba@ﬁwtaasé§lnﬁ&¢dtrmﬁettwymseﬂ%@vlet ut ed

nucl eomoNOME fiedne phdfef&f dnftolinfhPGGhSisdosIXHORNIEL il SHRRIA R b Clor

nucl eononomrer 1 n sense strand is 20present positions 1,7 2, 3, 4, 5,
6, 730andnae hBirwryerreetyh subkfetuigd suqlrmrslommésmwm@d stfanérd RNA cgnstrugtrfbiatof t he
sense str, el i cts, a hydroxynethyl substituted nucl eonononer
in the séﬁggO%%Q ng&£%IﬁP§§§%t in positions 1, 2, 3, and/or 4 wherein the
positions ar elmwmr@‘drefdremrmommnsof tlem«lisabdsutehélewq@seormwwmprisimgoeer ¢rai n
aspects, d X t u LGy ted onor r he sense strand is
pr esent f%np (ﬁ?3%¥E1?¥m§%u8§ﬁ l(gmhﬂ%%§ ﬁS‘H“ oé? %o%s 25are counted from
the 5 -end of the sense strand. In certain aspects, a hydroxynet hyl
substituted nucl eonononer in the sense strand is present in positions 5, 6,
7, and/or 8 wherein the positions are counted fromthe 5 -end of the sense
strand In certain aspects, a hydroxynethyl substituted nucl eonononer in
the sense strand is present in positions 7 and/or 8 wherein the positions
are counted fromthe 5 -end of the sense strand. In certain aspects,

30hydr oxynet hyl substituted nucl eonbnoners in the sense strand are present
|n posrtlons |n the sense strand of an RNA t hat reduce the RNAI actrvrty of

o o o o, Y - R I A o b o o R I A



10conpl ex of the disclosure contain one or nore hydroxynethyl substituted
nucl eonononer (s). In one aspect, the present disclosure provides an
RNA conplwe 20epmbise of mnedi ating nucl ei ¢ aci d nodi fi cat iPOmAISRH09A6d6a0 get

nucl eic acid. Such RNA conplex may e.g. be a si RNA, m croRNA or m cr oRNA
precursor (pre-mcroRNA). The RNA conpl ex of an si RNA conpl ex of
the di scl osure conprises a core double 15stranded regi on conprising an
antisense st r@'agjor@iﬁglyam%ﬁ@&ﬁmﬁerﬁttﬁ@-ﬂﬁméﬂ@@-gtrdna obybiiReiaZ@dsth@r t he antisense
st rand. A target nucleic acid as referred to in the present context

i s a nuclcemerige page ongpgre Rydyereymsithyh pybsétaied nedeqin@weri@rity to the antlsense
strand of thehpgfzgmeﬁeamfdaﬁrﬁén%rtﬁéﬂgaxseng&@m@r@% RN odrSirREE s ORTor

stretch of several nucleotid In one di ment, ‘conp enentarlty
is perfeélnor@hsekogﬁﬁhyéﬂ&)hﬂmﬁedEﬁclfmmnem?li(ﬂes. I n other enbodi ments,
conpl enment ar i I I ,

! eoti deo, 3/ IfIRE LARLIANG o A PllaShea AN OB 864 i8R e necr
nucIeotldHQMmiansﬁ@h%onmmm$¢mmIOMEmkmobnMe®bymﬁxnuﬂhﬁew®de$ﬂ 15
nucleotldeslé 140nuc eotides, 13 nucleotides, 12 nucleotides, 11

nucl eot i des, IT%lnucF eéotides, 9 nucleotides, 8 nucleotides, 7 nucleotides or
6 nucIeot|desh1aﬁmmgpedmkMERymepmwuwfhnnﬁnhmﬁmhnﬂhmamhgasheeﬁﬁmeamh of

conpl ementarit HS mh nts e stretch of
compl enertt apieYecBip) piELassol el feitr s e Srat Thige Bt SiEhes.

respeaot i 48y ¥ne ok niors aﬂhe rastaﬁre& pbStichs befe @nendrbftﬁaeselssk kedrclis edcugiodrpy geent arity
where a base @?E{ c&&got fo e..g. wheg Gis opposite to A Wien nore

m smat ché&maf ORymet uﬁ%@“%@“ﬁ PREEREC"t 0 each other or they nay be
spaced in dif iiedther :Es@&!t qn@n&ield LRl sikth@lcempaies eRIIBBhatif)ast two ~ The
RNA conpl ex .of an si RNA conpl ex of the disclosure conprises in a preferred

embodi neRESTHONS G dhedoght @f th% YeRpRRS@NG &g ioeFPichiby e spae gr diffssptant i al |y

doubl e- styf aReEHcth gm@ﬂumgumgk&n§kﬁﬁgded regions in the RNA conplex are
primarily related to overhangs of the conpl ex. Thus, in one

embodBrent , t Heyadarithes aweetathd auclvie a¢i Arder compsivenizt o kojh offthe ks
d'SC|OSUﬁ@oBQﬁ@ﬁ$%P&e% &kﬁﬁﬁ%é&hmé&b&&ﬁ@k(ﬁ&ﬂ) éﬁﬁﬂ&%nm%?@ﬂ%ﬂﬂp|e stranded
regi on 5conprises 2 msnatches, 3 m snmatches an m smat ches
respectl&@ﬂWMWﬁmhﬂSumwﬂuﬁéddh@n@ﬂmwrthe term"target nucleic acid"
enconpasses a B#& i by the
anti sense strg% agﬂ€%?%gﬁtg)gﬁ@%@ﬁgg&%ﬁégneraﬂg%P%%ES%% e target
RNA/ DNA @omhMmuﬁamesmmdpméabbu@eﬂmnﬂaiEMAnhqembﬁDmlﬁnw%Abﬁmw@ﬁmRNA a

pre- a non- c erm

enco @as szeh greén Tovale fnp%SIEI\IkA\éS éi nd%sog{h?ee%ltt I?ens %St{ang ik it (\:/vg))1 r?é( rl'%n]?ec al
entit|ess@megrmﬁEHmham@xﬂnmhydnmxmmmimmkomUMBmﬂtwﬂ@Mnﬂm®bﬁﬂmnmﬁﬁmr) or

i ndirectl bet enti.ties. ia.a linker
ne used PN ekt Byiro By ipaegtion Sh 1S OB &k AyRebt B, er hang)
means an unpaid eﬁﬂt}fee@pm thd mareid Al ﬁlﬁmlcempmas hatBe @ GBthaif fhedhst two
nucl eot i des no cl e. dr oxymet hyl stituted
nucl eomoRGHEPET 15 & R Seans A A o0 desembar IRHuC eot i des.
As used ?a@kﬁnemﬁ@uﬁsﬁfuﬁedﬂwl@blﬁm&@rrer nmeans a noiety conprising (1) a
base covalently linked to (2) a second noiety. Nucleonononers can be |inked
to form ol i gofkYe RN apeefgthe Huglele aad f%ﬂleb%ﬂmlé?ﬁéhwww&bofé%%nces in
nucl ei ¢ agh Bssifidhs Bf HEAUSTICS tRPAGENECstrAld BRERed by the sanf®®r UFREEnPer ein, the
ternms "hydroxymet hyl substituted nucleonnnoner "hydr oxynet hyl
nucleonDﬁﬁﬁﬁﬁwﬂﬁhﬁyﬂ%@k&%@%ﬁ@?mﬁ%ﬁ%ﬁer "acyclic nucl eononomer”, "acyclic
mononer aCYIPAdoﬁlePé{sg &&M@F&c@{é c?&’l‘?agfa'dtohﬁlégtra{hﬂﬁd 1%??69'8?[@& 20MRYe &%s used
|nterchangeab y throug out used herein erms "Rl SC ength or

"Rl SG0I engt h RNmogenpbest; thwamtrandwmtb@ antisenselstraotl etsisaeh Nawi?ZAg | ess than 25
base pair ﬁd¢mnmmnwﬁﬁn herein the terns "Dicer length" or "D cer |ength
RNA conplex neans nucl ei ¢ acid nol ecul e have 25 or nore base pairs,
general ly, frbmm@ﬂwt@pdmtMnghmndémuAbmeﬁ@KHed”@atgeﬂwngcleic acid of the
di sclosure is nRNA. Accordingly, in one 30 enbodi nent the nucleic acid
nodi fication nmediated by the RNA conplex is RNA interference (RNAI). In a
preferred enbodi nent, RNAI nedi ates degradation of the nRNA. I n another
preferred enbodi nent, RNAI nediates translational inhibition of the mRNA
I n anot her enbodi nent, the RNAI nedi ates both translational inhibition and

degradati on of the nmRNA. In ot her preferred enbodi nents, the target
nucleic acid is a non-coding RNA, e.g. a tRNA, m RNA, snRNA, snoRNA, OSU
(unusual ly small RNAs) or an rRNA. In still another enbodi nent, the target

nucleic acid is genomc DNA In such enbodi nents, preferred nucleic acid
nDdlflcatlons |nclude DNA nethylatlon and DNA 5de|et|on The size of
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I n one enbodi nent, the core double stranded region of an si RNA conpl ex of
the di scl osure conprises from15 to 40 base pairs. I n anot her

pr ef er r edwornthodics®™at , t he core doubl e stranded regi on ofPCRUSSIRNBS6EDNPI eX
of the disclosure conprises 18 to 22 base pairs or 25 to 30 base pairs.
20l n one enbodi nent, the core double stranded region of an si RNA conpl ex of
the disclosure is even |onger than 40 base pairs, although it is known that
in some cell sy, {ldhet AHEQAHECL 1RO trdn@NEES refiRH B & 1841 PNUaMzBMA conpl ex may

i nduce an interferon dependent non-specifiC response. In one such
enbodi memtcleqronoRcERiTaPENEESt ankidb comiguesmyrlexmenonisisg SEQEIP N@s:sRor t er
doubl e- spanded oA g0imlexes before engaging with a RGPC. An 25 RNase ||

li ke enzyme such as DI CER may execute ocessing. Dicer also processes
doubl e st r and&ue RNcdgReact, dre amhwnsezmamagaé apegipsofan tbag U hlRNA 180 P@xes
(refegred,;t e 0 ed to

S RNAT Pt Snesi D R B e A L T R T Bl he
RNA conpDéXE$00$4mmégdmsnmmwmmemaﬂeOESE@ﬂDsﬁhﬁﬂZdﬁeﬁi7800&ldﬂaﬂhéﬁ

errbodl ment ! tP onea ecPrH) ISCIOSH s'rg\gclles Srtar an%lecd nc%m a1 1nna s%ggg}a% stranded
regi on. 19 éf ot her erdod| nen? e plex® s S|ng?e stranded

but foIdan&mmhumaaémnmdpmnmmbmﬂe@mmdahegmnawdmyﬁMa2§nmemdﬁdpmeglons Such
enmbodi nent,s_ar S e. or m ckln m.cr oRl nd their ctions.

T yet andea e iR Pne et B e LEPERNERe PRGRuSHI AT rra
conpliex @hd bhve einsedt@adER ocSupSdd i/ ttiey satnd @R ditRrehalsRAIrg@ ety Bsadstitites conpri ses
fromone to nine base pairs. I n one enbodi nent of the disclosure, the
core douBPECUPYAEd regi on of the RNA conplex is conmprised by nore than

two RNA str anﬂﬁanoﬁlleinasgéw tﬁértagdwgagm@fs of e 3dbsrfapddifiscnkdI@raa@he doubl e
stranded region of the ex is _conprised b¥ three RNA strands.

I n anothéﬁm@ﬁﬂ$ﬂﬁﬁﬁﬁ¥wéTd@%@“@%@éﬁﬁgﬁﬂ@lS HEUESPElwBBPBESt r anded regi on of

the RNA conpl f‘ri(oﬂesasﬁe@mﬁé $&doshde frOHlic f@faﬁme%c RN A Sasense strand and | N @
preferred enbodi nent of the disclosure, the si RNA cogg ex of the disclosure

10corpr i $88ntHgRsChEmYsS and,&nd%lbl@rsrramﬁgda@@s@wngrﬁronh%i tgtadasetrabithesein refers to
a short shogl Gore S hARHAL2I.001A0 28 B houiioAnd RURL S RGPl On.

I n one enbodi nent, the anti sense strand an si R conp ex of the

di scl osurdeffqt@rtrbydrgzesneéhﬂ_Sut@vf@teﬁan@eomonomer wherein the perastane of prbeydé ment, t he
passenge r - onprises a

3 -overhggg(1£%mh&&?%ﬂ§g%ﬁgﬁgﬁﬁ38g ﬁbpgjﬁg§(gd% gggﬁk?éenge strand of an
si RNA conpl exlmnetabwcmlé&dlisxé@sne reony fos @ sudeibaciduaniramg.a sense straridrangt i | |
anot her th Ssen tran n._s

di sclggsu%gglgtgseg% %rand dg&g%%rs%gndea r%qnqlavmé%ro e%ﬁgﬁo%%gg)aﬁs w%[eregrbo th t he
anti sensensbr mm@l oﬁpcdsntdne I&al;f)sm)ge,rans 2 afitic ofitisamye strﬁl‘d/hre:mcnﬁm&bpﬂhet he

di scl osure co r.-han e over.han RNA conpl ex
of *Che. drger SenPeeE AR BY RO g wrlge RO T Re@PrBRIRG T t bt he
basi ¢ f uredst etfandfard mmtﬁ@ﬂmngnmg WitB poditionong tieyd il oemt aﬁtnens@uﬁexﬂmangs are

sel ected fro t he grou rha th a.length of otide, 2
25nucl eot i des, n@o E‘I‘SBg‘it’lt "e’éuc . & *}?ﬂfgﬁl@ﬁ% CH@Brlseﬁq%ﬁﬁqee%PP@epgt hegash 9 eot i des,
7 nUQ'SGOtpbﬂﬁélstle& RUCHBBE hrdRsnse sl Qe ckclpyer xueBhttdr dFteR&t i t ut ed

nucl eonononer, 2 hydroxynethy substituted nucl eonononers, 3 hydroxynet hyl

subst i t utEEroRYRethY TN HGINUCEOROMMELy et hyl substit uted nucl eomononers, 5
hydr oxymet hyl Irﬁéﬂéﬁfef st @ Ah Okl SOTRNMRARBE TomPrilty A0SR bl of sHelSk bt ed

nucl eonononers, 7 drox met hyl substituted 30 nucl eonononers and 8

hydr oxy m@PH{esf ﬁ§t3| ©id eldhairabetirphireegipicd by thegamr aadiffeist t her eof

Most pre%§&%ggngmﬁ m%ﬂg§3qﬁw@&m§mﬁm§onplex of the disclosure are overhangs
with a length 3 nucl eot1 des or nucl eonononers, respectively.

In oR€ enbodi h‘emothet recahvibe priingsoftrand dasantezion nE e lepst Hredntiguogn RNA conpl ex
of tl1e di of er
ctrand,  macaRicheR SRS ERTE eI @Rk IR RIRLIAA @ ST RO BT and
of an RNA8&6W®LEX(UQ3Bhe di scl osure does not have t he sane Iength as the
over hang of t | f an RNA
conpl ex of thqgaggéﬁ g&ntﬁ%ﬁlm%ﬁﬁmgmdﬂfsamgwno lgg{gfn% Sﬁyéﬁéﬁblunt
end. A "Rlek 2&rid, 25, 86,827s28, 39,80, &hdzo{% 2, ddmﬂ 27,38 notdd comrguensc aci d,

whi ch does not have any protrudi ng nucleotides, i.e. both strands of the
doubl e-stranded nucleic acid ends at the same position. In another

enbodi ment, the RNA conplex of the disclosure is blunt ended at both
10ends. In certain aspects, the RNA conplex has at |east one bl unt
end having one or nore a hydroxynet hyl substituted nucl eononomner(s)
covalently linked to the blunt end. In certain aspects, the dsRNA has two
bl unt ends each having one or nore a hydroxynethyl substltuted

e e o



20In certain aspects, the covalent |inkage is a phosphorothioate |inkage.
For purposes of clarity, the followng structure may be used to understand
t he rel atwonstwgstset ween t he bl unt-end of an RNA conpl erCanus2aoamedsimkage of
a hydroxynet hyl substituted nucl eonononer (X is any nucleoside; His a

hydr oxynet hyl substituted nucl eonononer; nis from13 to 38, and mis

i ndependently for each occurrence fromO to 8). 25 An X of the sense strand

forms a h@@leorﬁéﬁohlewotte@en&fngto atnh@s aRt 1 88RSe, 50, rzzwt 23 @48251‘ 95 miyngg a dupl ex
region having a blu the RNA conpl ex drox nethyl

substit ut28d3%ébl3éo?r§@%r%ért6s)37 € 391%5%106@11111%11@1@@11 eemgnomqsh

| i nkage qg q@F;gﬁhgﬁ linxkage discl osed herein or knowto a person of

ordi nary s%il inthe art) to the 3'-end of the sense strand, or the 3'-end
of the 30anti bemothesaspemdhc bydreymsgyhsustitetadi neflconpsometise 253 seasd and 3 - end
of the a rand, or the 5'-end of the sense strand, or the 5 -end
of thg a%%@%gﬂggn%%rand or to both 5 -end of the sense strand and 5'-end
of the anti sehs:eloﬁmrapct;t the hytdooxtyneth3! subriduted ntde@neenser is taetd faemd t he 5' -
end of them%gg%e)%téaﬂg[ N the 3'-end of the sense strand and the 5 -end
of the antisernse’stran or the 5 -end of the sense strand and the 3'-end
of the antisense stfand. More detailed enb dlnentséare pro%!ded bel ow.

5 (H), X-(X), X-(H" @ e sP#ssnd @ BR), %-( i"8ense strand In
certain aspects, the e or re a h drox t hyl sub tﬁﬁéd

nucl eonononer (s) are c vaIentIy I|nk to[the 5 -end e antisense
strand. In certain aspéts,OH, 2, 3, 9 R, 7, or 8Chyd§0RynethyI
substituted nucl eonp ds) are covePamtly | i nked um+Lbe 5'-end of the
10anti sense strand. 2 In certain aspects, the one’for nore a

hydr oxynmet hyl substi t yicgmaus! eononomhdnser Far e coval emdnbied @ nked to the
3'-end of the antisense strand. In certain aspects, 1, 2, 3, 4, 5, 6, 7, or
8 hydroxymet hyl substituted nucl eonononer(s) are covalently linked to the
3'-end of the qntisense strand. ¢5In certain aspegts, the one or nore a

hydr oxynet hyl stigutBasenucl e nongr ( Hpsar e codal eny asaked to the
5'-end and the 3'<end the antis nse syrand. In c taln spects, 1, 2, 3,

4, 5, 6, 7, or 8 hydrogkynethyl subsyituted nucl eonongner () are covalently
linked to the 5' -gnd ang, the 3'-endpofyhe antisensegstrapd. In certain
aspects, the one br e a hydrox néthyH substltutedlnuc eofrononer (s) 20are
covalently ||nw%d°§% they5' -end o Rense stran®-Pf@ ain aspects, 1
2, 3, 4, 5 6, 7, or 8 hydroxynethyl substltuted nucf eono 4g\ner(s) are
covalently Iinkedw&Qm@he 5'-end of Mohém&anse strand. Rn certain
aspects, the one or nmore a hydroxynethyl substituted,, FHﬁtegnDnoner(s) are
covahently Iinked to the 3'-end of the sense strand. Tn ceftain aspects, 1,
2, 3, 4, drox met h substituted nucleonDno r(s) are
coval ent wg}wt%lté%ﬁe ed@% %@mé S WAW g ﬁ%rogtlt Gk eroun, & Fhplesitela n
aspects, dtheutiQBe Miordfhbe, dtydﬂrﬁﬁ)é(ﬁfifﬁiyfb)éid aihshb hal edaeli@onRNONer (s) are
covalently linked to the -end and the 3 -end of the sense strand. In
certain &8pyestigle, vhergin Base iganygourige, pyrimgfinegotdegivgfing ok eeus thseef t ut ed

nucl eononormer fr§a)noﬁ1ref3asﬁ&‘{ ethcefﬂklle)fc ddi Pl Bmbh&s 3Ancle M afiChukbRAc3es €nd Of

t he sense strand In certain aspects, the one or nore a hydroxynethyl
substlbt utfessn haeroup semistes of- Oatlbyldt&%m@n@myrﬂ 7 arey-PRAtR@ogeseid of t he
sense str S C ain aspects, 1
2, 3, 4, 1% BRY Iﬁ&%mgrs Eﬁgo%“r?eh?ﬁy?ﬁ ‘ﬁst |ﬁlt%bst gfdlgﬁgoq%% Fm%g\]t nAer (s) are
covalenthwnmnhheﬂANémmhen@mf@dﬂAoﬁmmmeSd@ﬁeemmbmathﬁﬁdnmhewB,MdddAof t he
antisense? ﬁl . In certain aspects, the one or nore a
hydroxyne(hy substituted nucl eonononer(s) are covalently linked to the
5'-end ofln b]hneass@mslﬁe da'tcrl@nd: pamddet foea picthed df I@ﬂudiﬂwxam‘ssii@ewfsa@eset mardll | n
certain asp t|t ted

el &9 amen (28 Pripuie s s ey of e g TR R B RS ET g
and the Gcidend of the antisense strand. 5 In certain aspects, the one or
nore a hydroxynet hyl substituted nucl eonononer(s) are covalently linked to
the 3'-end of the sense strand and the 5 -end of the antisense strand. In
certain aspects, 1, 2, 3, 4, 5 6, 7, or 8 hydroxynethyl substituted

nucl eononomner (s) are covalently linked to the 3 -end of the sense strand
and the 5 -end of the antisense strand In certain aspects, the one or nore
a hydroxynet hyl substituted nucleonnnoner(s) 10 are covalently linked to
the 5 -end of the sense strand and the 3'-end of the antisense strand. In
certain aspects, 1, 2, 3, 4, 5, 6, 7, or 8 hydroxynethyl substituted

nucl eonononer (s) are covalently linked to the 5 -end of the sense strand
and the 3'-end of the antlsense strand In certaln aspects qunt ended
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25 conprise one or nore acyclic nucl eonononers, and wherein the sense
strand conprises an hydroxynet hyl substituted nucl eonononer at positions 1,
2, and/ orw® 20mesisag fromthe 5 - end of the sense stramdT/isaeombenei n t he
anti sense strand conprises an hydroxynet hyl substituted nucl eononomer at
positions 5, 6, 7, and/or 8 counting fromthe 5 -end of the antisense
strand. 30l n certain aspects, blunt-ended dsRNA of this disclosure conprise
a sense and apf s RQGREt, e @R MDsurdPRIVRICO IR Ao d TH tRafey L il Gsd MGl HRARARNONEr S
are covalently linked to the 3 -end of the sense strand and the 3'-end of

t he anti skadjecasehemydclogtpdiirom dpfianinators dsesgeingludiag sheumpaiord adsitian

hydr oxy Mg dalon S OSLLLitt S WP RATBRGTRH v QRldsk WhEophalicks bAHAMGhurc3
counting fromthe 5 -end of the sense strand. I'n certain aspects,

bl unt - endiedit disRpA V! disshss eyl Oppatdiseodpriiusizasand epreer, soriptd sense st rand,
wher eizn . o : I | [ to the

3 end of A TR RE GG ERTR AR R FhE B R, MR © o
wher ei n t he ahtosesset, dterdisabsoo ppvidsdsr ane hidmatoperatidhadcosngss idesatilea

nucl eom@l%r%lenrin?l%e ﬂ%g Sira iior? 8§ a r% digdme?n’t fo??rgallt%r a8 isSegs%lil r]c ﬁ#xgg,e&lﬂa? 1! Qe 5'-end of
the antisénse strafd. P certain asﬁeé&s, BIUNt T RAEA YSRNA of this
di scl osurdiscgsoniprivdiag ahcamnmal athditia mbdtzbehis dis&b ¢sdndydindigmpetcholon&omiayor e

acyclic nucl eonononer.s..are coyval ent| i nked. to.the.3' -end of.the, sense

oY ant anticn Foas SRR BB HRre bl oS it U el B heDhih B0 e st r and
conpriosesnfarniy ehidoayeeet hyl substituted nucl eonononmer at positions 1, 2,
and/or 3 counting 10framthe 5 -end of the sense s nd, erein the
anti sense strhﬁﬂgéﬁﬁﬁFﬁ?@?cgﬁnﬁyﬁw5§§ﬁ¥9H9wﬁ§ﬁB?PW{%ﬁéﬁdﬁﬁggﬁﬁgnnoner at
posi ti oNgoRnreBulatés tha BRI rekioR of @Ustel @ dFIOAChRFridn g £REsQtrafdhdant | sense
strand. In certain aspects, blunt-ended dsRNA of this disclaosure conprise a

sense and"@WRicsERYE 2 dpyamirandetbicaion hrre Bpm o i’ Lhyjerdie. HcTEEHbSer s are
coval ent lpy dokém%ngﬁleﬁlg)ﬁsugéﬁﬁté@Mle@ﬁloh&ﬁer&ﬁ ARGt St AMehr@dithokilens3l orend of the
anti sense strand, and wherein one or nore hydroxymet hyl substituted

nucl é§rombHerensaseand sounteatiop the Aked of thesasestrandnd of the sense strand, and
wherein the S?&%%aﬁbk%ﬂﬂm&%%H&E&E%oﬁﬂn@%%ﬁ@%&ﬂ@&ﬁ%hn%&%é?skHB&Qm

nucl eonmononmer at positions , and/ or counting fromthe 5 -end of the
sense st rfalfiys veheee ieprasends ¢ hecleomongmprgeudtaswln@r byshipyinsty | substityidd oxymet hy|
substitu r (I ! , q i from
the 5' - endois i ERERAR IR EhefORASA R s rpn S ey HOC Ry SPHELERE. e
dsRNA of Fohi BIS{i kugtb RiNecaumgy, nsgyde Sonsetodddoan®i 88ns.d0st . dAd,3 avher ei n at

| east, it i ] [ [ Qval.en LNk h y»end of the
sensgosrﬁg éxgﬁﬁg{ﬁégkgg%ngfg?“ﬁﬂ%9§n‘Pﬁ%ﬁ§5§g ?38 9e§h3&ﬁgé§%?%2§he sense
strand caip?ld, 3&224a16, bg,d7038 aebh3d). Thbsinicpubveedum tialdeeminmgelic @kitppost ti ons 1,
2, and/or 3 counting.25fromthe 5'-en f the.sense strand, and wherein the
2nt | sencd eFaRBpr LT Fodhetyelhylc BiNEN Yiatba nuel comononer - at
positions 5, 6, 7, and/or 8 counting fromthe 5 -end of the antisense

st rand. In certain aspec - F§ﬁ this djsclosure
conprise a sense and a ise%ﬁékgﬁpghgg%ﬁﬁggzgﬁgg"lggét two dcyclic

nucl egnononers are covalently linked to the 303 -end of the sense strand
and the 3'-end of the antisense strand, and wherein one or nore

hydr oxynet hyl ISHBSERTRIESHCRARPESHD N EF 1A PEs BV h PP YPIFSieREN 20 t he
5'-end of therseRidskpRNthe IANEVIMRIBHInMEs 8ht SeORG A AN COMRAL SES an
hydr oxymet hyl substituted nucl eonononer at positions 5, 6, 7, and/or 8
count i ng 2n¢ Bmlashisvogrucksppopmarhef thhi rapd 9§ the sensg pigrnd are hydroxpmeidyk ai n aspect s,
bl unt - endggd ;A8 R mbUntrdi scl osure conprise a sense and antisense strand,

wherein at |east two acyclic nucl eonononers are covalently |inked to the

3' -erf of theFeremg@plstnmaeesanly. thhgodtionerfdhedfy drcrpmathy | sgbyigeedt r and, and
wherein r. y tiL RP00, e
covalent%?d’?%ﬁgﬂkgﬁn?ﬁ%‘ghg§§§E%€M?ﬁég?%ﬁgggégﬁpgﬁg% and%%ﬁg%gpﬁgthe

ant i sensdolgtwsarigrec¥ mqpréssgsa awrldvpemonymwtdigdsids wbbydroxynethyhubbtgowdnoner at
position 7 nd/ qr. 8 nting fromt ‘-en f the antisense
Crrand. " ThCehingfren 08 R oe S GO OO PRARR A TRNR bR B e se a
sense androariBits2h&e 13tdaid 16\ WTeiilh, 2t 21 ec), and éoradyicdrilength RN&omononers i s
covalently linked to the 3' - end of the sense strand and the 3'-end of the
anti sense strand, and wherein one or npre 10hydr oxynet hyl substituted

nucl eonononers are covalently linked to the 5 -end of the sense strand, and
wherein the sense strand conpri ses an hydroxynet hyl substituted

nucl eononomer at positions 1, 2, and/or 3 counting fromthe 5 -end of the
sense strand, and wherein the antisense strand conprises an hydroxynet hyl
substituted nucl eonononer at positions 5, 6, 7, and/or 8 counting fromthe
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300f the antisense strand of the dsRNA, and wherein an hydroxynet hyl
substituted nucl eonononer is covalently linked to the 5 -end of the sense
strand ofwOhlelvdsRNA, and wherein the antisense strand c@®opSI@9/066610

hydr oxynet hyl substituted nucl eononomer at positions 5, 6, 7, and/or 8
counting fromthe 5 -end of the antisense strand. In certain aspect,
bl unt - ended dsRNA of this disclosure conprise a sense and anti sense strand,
wher ei N aBmPRY.A sy BUGHR OFRIMNRE 24, 2400V 84, entday 20 izpkedss asthie38'37qpd of the
sense strand of the dsRNA and an acyclic nucl eonononer is covalently |inked
to the 338end of the antisense strand of the dsRNA, and wherein an

hydr oxynmet hyl substituted 5nucl eonononer is covalently linked to the 5 -end
of the sense strand of the dsRNA, and wherein the antisense strand

conpri ses an hydroxynet hyl $ubst Xs-¥edXawe! eomdnoner at positions in the
antisgnse strand the reduce the mcroRNA activity of the dsRNA conpared to
the same dsRNA wi t hout acyclic nucl eonononers in the antisense strand
(i.e., an ant ishnseasple.ahdlaghutlhendeRNMAIshepresagtedby hegsdroox¥aet, Hylnestubst i t ut ed
nucl eom)g'gs 5 1f Ou%i cle)relt W eo uc'oselgt)ltoril %es% and the last tlw% n%glreg aionnom%%p oef(ﬁ%es’

bl unt - end€d" dsRRR"OFt'hi 8 alsglgghre co i Se a sense and antisense strand,
wher ei n Bhendeitbestsind anigttlics tha seliss stoantdion thewstishycandnd) dreseptdechedbus passenger
st rand) nprisi,ng a first discontinuous passenger strand and a second
discontiﬁﬁﬁugn @<Senger strand, wherein an acyclic nucl eonononer is
covaliently |i nkegldid dpeet, She anbore hydrbx irhehys e@etigitedingclosthonvurus) passenger

strand of the dsRNA and an acycglic nucl eo oner i.s covalently linked to
the 3'- eﬁ&e%m?rﬁé?fa?ﬁfti%é%s(é%sof géﬂ‘&“‘&% rPH‘etH‘gg W%E,Ofﬁﬁ&nméﬁﬁéfrﬁn n

hydroxymet hyl isaksiddtadbeRel ondied RETRHETRImdHS 1 GebéaluRathYledhéteat)urd e 5' - end
of the first discontinuous passenger strand of the dsRNA, and wherein the
antisens@0§FWhﬁﬁ“@8W%ﬁW§é@“£ﬁnﬁ9536%?%@@ﬁ9¥”@ubstituted nucl eoronomer at
positions 5, 6 aflatd@ asfhet, #d dodlie-stkanded Bgiohthas 1Por ¥AANAHE. 16 counting from
the 5 -end of the antisense strand. In certain aspects, blunt-ended
dsRNASof t hi sl statedsspest. gerppise seang a9 Heantssascaendesss bagiZl #%d2 wherein the
sense st randohshofhefli scontinuous strand (discontinuous passenger strand)
conprising a first discontinuous passenger strand and a second

di scont i nuous liparskeadgepecs theaBNAke e éi-pndagyedeys| i ¢ nucl eonononer is

covalently Ii - first discontinuous passenger
strand of theﬂgighk%éﬁgﬁgﬁwégggﬁiésﬁggkggﬁbnoner is covalently linked to
the 3'-end of It dwethanaspsrribedistlosaredrofidashalodislRNAan dach BNANESRNA) tat

hydr gxynet hyl i.tut ed. nuecl eono i val ent | i nked to the 5 -end
of 't R oty OE i S T O AR TR ) BB St b wher e ¢ e
ant i sensensdenandand adoutdestraatedryggion kywims fayth 28 w4t bakeipad, andoileaimthoner at
position 6, 7, 8 9, 1 1, 1 13, 14, 15 d/or .16 counting from
Phe. 5 - ent Yo Ppomptts dbe T tneshsenie st ot it Bl e Bihe . ended
dsRNA of tidd’ sndostht eside @rad@aRrhyd®xamskyisebdindednicies@bs@Ensd. r and, wherein the

sense strand s a di scontjnyoys stran dj sconti nu passenger strand)
conprising a b}y@ﬂwﬂ?ﬁgﬁﬁ ?ﬁﬂgﬁ§“ﬁ5@§gﬁ%ékugffgﬂgbgﬁﬁAdﬁgggéﬁﬁm _

di scost i NYAHRPAESE YL resionhdNE ged@E GERNABo@FNGld £sehdtGh@RNIHAQAE! | S
covalently linked to the 3 -end of the first discontinuous passenger strand

of the dSRgANEHE2h 2 deyRis-fteanderdeaignbmohieiom €5 &xtlrasnpaisy, nddistrit et he

3" -end ofyr tae BRAFIxS§REGS! tibftanel AfcidohRnstadMarcanshdereé b RBiDYrery met hyl
substituted nucl eononoier is covalently linked to the 5 -end of the second
di scont i rieisa strandhnd it nspqeamie fftha R NAsIRNADICS] ¢0Zg8e-t ai n aspect s,

bt unt - ended dgNdaRlg AfUc ol SGhEAS 1y Fo BRI SRS EOBIHANANT, SF0SE Strand
and antisense strand, whereln the disconti'nuous sense stran zdlscontlnuous
pass&fgerons pr mprg of pesitant 62241 £3 phthe stnpasiing peinging Gowiler Standnbithewher ei n an
acyclic Egghggggnoner is covalently linked to the 3'-end of the second
strand of the dsRNA and an acyclic nucl eonpbnonmer is covalently linked to
the 3'-end of It helagmltasgshore gtmendy&bxsnhehyl QubdsRNA nuenenatvercds nrast

hydr oxynmet hyl su i tut o o I.S,:COV ntly |inked tg.the 5 -end
of "t e 1 RS BT bSO R ek 2 TP el SRR p M b 08 e
dsRNA of of thesntkeslsosnut. e conpri se a di sconti nuous sense strand and

anti sense strand, wherein the discontinuous sense strand (di scontinuous
passenger strand) conprises a first st{and and a second strand, wherein an
acyclic 15nucl eonononer is covalently Tinked to the 3" -end of the first
strand of the dsRNA and an acyclic nucl eonononer is covalently linked to
the 3'-end of the antisense strand of the dsRNA, and wherein an

hydr oxynet hyl substituted nucl eonononmer is covalently linked to the 5 -end
of the second strand of the dsRNA. In certain aspects, blunt-ended dsRNA of
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antisense strand, wherein the sense strand conprises about 25

nucl eonononers and the anti sense strand conprises from about 27

nucl eonorwoenB/oedtser ei n t he sense strand conpri ses a hy@CoRAS@0I0§d610
substituted nucl eonononer at positions 21 and/or 22 counting 15fromthe

5' -end of the sense strand. In certain aspects, RNA conplexes of this

di scl osure conprise a sense strand and antisense strand, wherein the sense
strand conpri sfshcalQut ofdke dlét%sﬁf%”@l@%{%e% RRgrb Rt LRMeRSt rand conpri ses
about 27 nucl eonononers, wherein the antisense ‘strand conprises a

hydr oxy metelgemenesEs ip thea@atissnts Séré%ﬁdﬂvelrl offer prplkqdimetisofghadisplesureytheount i ng
from 20t BGBer f 'ﬂQdI@inﬁ §@J§§§lteﬁtn'h@i@&nonomer(s) ih 'ﬂleaa!ﬂﬁseﬂge sttlla?rd RIPECL B,

di scl osed herei n; conpl ex conprises a 2" -0-nethyl nucl €onononer. I n
a rel at ed. é§pé@t11?%@dﬂww conpl ex conprises fromzero to twelve 2'-0-

met hylk nucl eo (f 11 or 12
2'-0- rret hyl n% ggl%n{)%ﬁéd ? nﬁuglem?des éft}l gfﬁg:éggégg%gc? fe hﬁﬁoé‘g‘ﬁlﬁé enger strand of
t he RNA @dmmuwdmmhumomESﬂQSfron1zero to twelve 2'-0-nethyl

nucl eonmononer

nucl eononorer E %Ibe(asqecto of tl}e 1sc{10581’e 'ﬁl hé/%iroxy{lﬁ&lyl sub &%ﬂte% ?lia?ll]c%ﬁamol?lglglﬁrs Iﬁl\lﬁ\ Cgerr;[)pél(
conpri sesnfiseosn szrenicbaré presankabosﬂemm]t Ry3, 4nfic, émmﬂmmml(e&)m {hompodtionk,ar2, 3, 4,

nyar oxymseHyid EUBgie T B RORGRER: send 190 G FRGrBRRER Shmhahehy 301

certaon aspeais, nuaélémﬁmmirﬁmeﬁe amhsetnl@u sraddl sielpes it én p@mmh's sez @,FEP; 6or nor e

hydr oxynet hyl subst # noners m@erel t he | ex has | ess
afflnltyaP%?r cegItet ePeS WH %“f%lﬁ%?n Shivd %ﬁ“?ﬂxPﬂ@ggé SRNA conpl ex
Wit hout QRBdQREedMREiBn BY AMm@¥IIeA hYH anthesdshédd ttRdhyiusdy BRI NABER It ed In

certain aspects, RNA conplexes of this disclosure conprise one or nore

hydr oxy metH§eMEGHSES; ip Jteé’ﬁtlsr?ﬂ%ﬂ HBRHHB RESF A INPBTEPTH Ohe Tanflionf1Gpuied t he dsRNA
for a Tolgonl inks &RCE RN tiRnlcTBER m%nétﬁ&taa%dt %m?élro%jmétﬁyltsﬁ@stlﬁ%ﬁe RNA
conpl ex wit hout one or nore hydroxynethyl substifuted nucl eononomers. 5ln
cert dPn ayglegnenonNan digrfpliseRecsstighd 4rp peeset m%@m%ﬁ déRper Seowied Bemnor e
hydrOxynﬁﬁﬁy%néHﬂﬁEhhH&%Qs@Hﬁ'%PHBHQF%%&n1%@&%ﬁ&8m&ﬁ%lﬁ%ﬁﬂ&@&p|ex has a
decreased ability to activate a Toll-Iike receptor R3) conpared to the
same RNA ngelagrhenomgfstip dmanbmsecﬁramdﬁre Preydrt GXBOEIORY/In tlsaﬂmﬁqnsmt@dd that

nucl eono Nt gﬁﬁgc r es net hods for
redUC|ngq%ﬁgégﬁpﬁgggﬁéﬁéhgl %ﬁf(%F¥§€9#é§%p?%#a%Q?%ﬁE%) by dsRNA, the
met hods dlmlpx}'rsc'rthug Shlvj;anmeldfrylplngnenouim\lAThlhamremta ofdity diox3TthdRBy | snipdivfiedi ng t he
dS RN%O\M t hClQ 1’10 C B?he a,¥0re XIX”E(;CP % IOSS Iggt Irteéfjé[n?gle al"ilt?sel?s%rrgan%nf? rn§ g .
perfornlng an ?Lﬁé activation andror 8’ expression assa % erm ne
whet her tabe nmrdRNAcahncb rednéestoffealgstalﬁbctmhm maentmensmnmdhyd]ltemﬁ@dmt hyl

substi tut.ed .nucl noners decreases activation of TLR3 conpared to the
same dsRNACHET Wﬁﬁ@@gt one or more acyclic nucl eonononers. In certain
aspects, thlSImh§@ﬁﬁ®&é@b@mmmhdﬁ&mﬁ&haBﬁﬁoi@mmﬁeauﬁmngdhhﬂaamhbﬁ@ikon of a

MDA-5 gene by .dsRNA, the, net I identifyin dsRNA t hat

acti vat e?r?@/ﬂﬁcfsn a‘ﬁ‘dH‘FP@P%b}loPﬁg @ HNE «/\%313 ﬁiﬁggé“n Pr%r%ie@f@smwﬁwe

subspist utcaghtaEd R HIBNRAEHSthendis BRE fedndl gn aibrapi¥hed isagtiiokahi®@p and/ or gene
expression assay to determ ne whether the 20 nDdlflcatlon of the dsRNA with

one or noPRSUARE KIS ABPIAICTSRIBSE] i Gheane i PPEIS To ks Hett-d4sks 29T vat i on

of MDA-5 1600RA¢iR hetRsitibR SE@ETRnAS BYA e 5 RAULS RO RENsERFd ARNRth&

nucl eononomer s. In certain aspects, this disclosure provides nethods
for reducmbgdimeat hedrpoatcitohsubstiticRnalsonpaamensyn the RRCISCHEAnMED ArsERAt in
CO”pr'S'@onﬂﬁﬂ&ﬁl¥'Hﬂlﬁ1§Sf¢Wﬁﬁﬁa&mﬂQHBWﬂ%ﬁéeﬁﬂ&§dwnt%&dﬁﬁg&émymg the dsRNA
wi th one or nore y droxynet hyl "substituted nucl eonononers and performng an
a RI G0l aubstitugadi ngnlcamoanrer geervalyanpieriss ragrnads iy 11,0 2dkY éf.ntiSnendiidb her t he
nodi fica or nore hydroxynet hyl substituted
nucIeonn%%ﬁ@?gﬂé%gggggggﬁgﬁ%#gggﬁgn of RIG | conpared to the sane dsRNA

wi t hout one oEVﬂuneeaﬁﬁﬂMM&tmmmmmmmdeEWQMmmﬂmmdﬁmmammmagm@cts this
?Iolsfl_ IOISlIi(rE rle%se s CFIE g_f%]n?gnaqohl on b”fU anf/orriq coolim{eggr"olgi tﬂch’ nﬁ og{}lgrrrrg[ g TLRL,
TLR2, TL Rﬁt,lseffieR&andT hikbpre fEtaREy, ndfl.uREh,e réEL%he a'lllga@ucla'dlﬂimmdth&'ﬂ_ﬁﬁ&t blye
contacting the cell with an acyclic nucl eonononmer whereby one or nore TLR
pathways are inhibited or reduced. In certain aspects, the hydroxynethyl
substituted nucl eonononers are |inked together (e.g., 2, 3, 4, 5 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 35, or nore) or are incorporated into a nucleic
acid (e.g., DNA, RNA, DNA/RNA hybrid). In certain aspects, the
hydroxynethyl substltuted nucleonnnoners are a hoanenous populatlon (|. -
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fromthe follow ng group of antisense strands: A 15-ner, 16-mer, 17-ner,
18-ner, 19-ner, 20-mer, 21-ner, 22-nmer and a 23-ner. In one enbodi nent the
passengerwotznan@dssh an si RNA conpl ex of the di scl osure PsTdiSs@9nstésnuous. | n
one enbodi ment of an si RNA conpl ex of the disclosure, the passenger strand
conprises several separate RNA nol ecul es. The nunber of RNA nol ecul es may
be 1, 2, 3, 4, 5 or 6. In one enbodinent, the length of individual RNA

nol ecul egy@fx}H@nPASRERE MusTeb AR nRs i@ SInENACAIRE &% pRserdt EpAitdad Asure i's
above 4 nononmers.” I n other enbodi nents, the 5Iength OP i ndi vi dual RNA

ol ecul edhcmtipgiae iergd tapenharce theaicoR Nybesfaits ofihe mpgregin haeae 7

MONONET S ,Rp8s %ﬁ&ﬂ%&&oxﬁn%ﬂQﬁ%{iﬁtegmcl@&i?&%%{eﬁs’. Th pfRAR f%&%&?gﬁ%ﬁ% mm?r S

respectively. I n ot her enbodi nents, the length of 1n
ol ecul esulptitutddenuplgemengears igttheaigremtntzomedicBigns mayrpidese thé antivenselptaetlosure i s
bel ow:5 : 0. : : : r s, 10
ronongr s 14 1o st IR AE et 4t FRORTBE v p B it AR St o

t he di scleffsetmmichaiglitiscont i nuous passenger strand of an si RNA conpl ex of the
di scl osure conprises a first. and cond, RNA- nol ecul e ich together
forms the.di sBstTrae b ShefdlsR FRERRC e B hERa S WAL SERISRS ecur o 1 s
hybr i di zedbstiatdimut leemoimmrsd in elanpap@nger ofraridhd am nRNSecsl st af alidliwhdutche second
RNA nol ecu i s, hybridized t he upstyeam par f the, antj se strand.

" one. ertb Gk EPeRREngRS oL B ebtu PR B ERO Uyl BERSRLRTEREE ne

di scliosum@cle@méhionarih thdypatssngePsteie of &itlsiRNSCORipicR Wif tHeaitscburt ke, &Nt icsense
strands %ri t?e ane as the preferred discontinuities of the passenger
strand. 20 3PSk H?*ﬁﬁp? ‘of one of the strands of an si RNA conplex of the
di scl osure cam f@thdr &hisddiméht, RillGkiclestide®otBe PR @O FundiRNSeGRplOUI ty 1N
one strand of a doubl e-stranded nucl eic acid caused by a m ssing
phosphodF%QF@ﬁcbﬁﬁﬁ?mHﬁﬂ%@@??hﬂﬁPﬁﬁﬂF“Pﬂ@bﬂ@&%?@ﬂ%trandgd nucl eic acid

m ssing a nucheQtiespctRUsie sdlle(pRASERr ARRAFIaQIsRAALRBPALE bn¥bd hogt i 11 be
hybri di zed to bases on the nicked strand. 25Anot her discontinuity of one of
t he d6r akudrogymehylspirsgntedompicenonsmer(ii Ingesieingspacts. th sere @RiseRssat i ve ni ck,
whi ch 1S sHRSHEE QAL RSufrilbSEOMINYI ¥, 4.0 PAEhFLAAGIR sfiall e st randed
nucl ei c aci d caused by one m'ssing bond, or nore t'han one m ssing bond in

t he sugamughesgleatceshbde kiireaspesththe cptgncnie (fhosperodirad) efa GBMNA  however

w t hout t - ﬁﬂ@ ] I i 1.5Si ng a nucl eobase. Thus, the
bases opﬁgg?ggy?%ﬁ?ﬁ%ﬁnlcgﬂﬁg§&%?yﬁﬁﬂﬁggggﬁ bridized to bases on the nicked
strand. Infcegaip agzcly selty dasky methghiubstititoth nyshemoanm BN/ thetseimadirafd ian  RNA
conpl,ex of > di scl n. be, descr.ibed have a dis Lnui ty where at
" eacOond bbb REEe T e T alRE S LRAT s TG R hREET R ¥ e

doubl e- stendnfibdsansicitend Baiedain Bspeéte radiydyoxy by Subsindsd miclcomenda iconpl ex i s

phosphoryl ated or j.s avail abl e for .phospho ation. Avail able faor

Phoshhor i it et b TonEon T ) SRRy L Fb B AP B i ked e o
by di r ectfroa0thf 8gétd @theaknd2ytraddn 8f ce@@injaki@als ] Oy dicxy gl sugstdups 1 n t he
vicinity of the 5'-hydrox roup, which wil|l prevent the 5'-hydroxy group
from bei %CI%H%?BWBWE%% i~ Fand & PSR dbPOsi NS [ sr 0eieF ?évcﬁ‘e‘é?iPotBﬂg‘??éthof t he
di schgsurag cofied RO theod egulopths kerRE sttdne. RNArGRMRLX, COMBHysR{s) a 5' -end
phosphate and a 3'-hydroxy. group. . I'n anot her enbodi nent, the second
RNA ol ectPsatusd nypleineshgance ghihe ssasoftranthis IFSERl I BRNHONE Snpr’i 4T 5' - end
phosphat giRAsh e Bosithd LRSuLECHSN tHO RnY 6F tha Ak &Fan& MhQ TR Alpect he
antisense strand conprises a 5 -end phosphate and a 3'-hydroxy group. In
some enbddilieayinehdsulskartedinyelegrgppaaer iy the senpg wiraad psexieseian DesHEONRNANE &l ex
conpr i Sesy ek ek b Analagufse AbASh: $1AD of e JIXCLRITRLBYlin sgbsLI tut ed
nucl eoti des. Such nucl eoti de anal ogues ot her than the hydroxynet hyl

subs 30t uthedronyra¢ty tshiieiitesimacicempmaneiyein ¢y seBwstrang arepiesent naglogitipasdi tliced

nucl eot i qgﬁe strand of a Eﬂ% tﬂéﬁecﬁlfc ﬂlletlé\fﬁ%yi%grlc)f tmgﬁsfel Sgldrblf?ﬂe%%Ades may b e
favoured For several reasons. T ey may e.g. be ised to 1ncrease the mel ting
t enper at wompatd torthe gorcdR b whtheutdly dmrdedhyl eghsotutagfnualsomoiRNAErconpl ex of the
di scl osure. . Th of alter ivel dified nucleaqtjdes my be
favoured to i Hesaana RS AR bR A IR G BR T o

st ruct ur erdsartiepbsioahwel, t ha2ardt i4$dhsmdst | @wtleramdhd sitivay getountse ei ¢ aci d.
Accordi ngly, in one enbodinent, the antisense strand conpri ses
alternatively nodified nucl eotides. In anot her enbodi nent, the passenger
strand of an si RNA conpl ex of the di s¢i osure conprises alternatively
nodi fi ed nucl eotides. In yet another enbodinent, a 25 first and second RNA
nol ecul e of the passenger strand of an si RNA conpl ex of the disclosure each
contains alternatively nodified nucleotides. In one enbodi nent of the

di scl osure, the nunmber of alternatively nodified nucleotides in the RNA
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strand are alternatively nodified nucleotides or a conbination of
alternatively nodified nucl eotides and hydroxynet hyl - substi tuted

nucl eot i owe.20l0/dee1se, i n anot her enbodi nent of the di seCoase@9/o6de@0 nunber
of nucl eotide anal ogues in the passenger strand of an si RNA conplex of the
di sclosure is 10. In other enbodi nents of the disclosure, the nunber of
nucl eoti de anal ogues in the passenger strand is 9, 8, 7, 6, 5, 4, 3, 2 or
1, respegidnVb ¥:-cndl oF 1R\RERRIraRITIR A IR NMspecd!, b npuekBRi ISR sPlucihe passenger
strand of an si RNA conpl ex of the disclosure are nucleotide anal ogues or a
conbi nat ingelegpongmeanthe soped rapdidipfdset ihprsitost P.d@sangry 11, wherein the

hy dr oxy Mt b SHAShbkU 168 AUOLEALE #8Sense strang, | 1, ON€ enbodi ment, both the
anti sense strand and the sense stran o? an si RNA conpl ex of the disclosure
cont ai n al t er Hegerteialaypogis o yideeky mgthly baybititetsd nuaiyomoppracrdpifedicrre strandtihe

alternpati : B eof i Cc i ical, i.e.

t hey grepfgéxgggﬁgkéga’PHE%M?%3QS%TQégkggkggéﬁﬁgﬂﬁkgé%gﬁﬁekggg%gg|nent,
vari ous gofifiersent coahtce fmattheElond b thieered strand| leatitde sspacte alydadxymethyle sane
RNA conpl ex.. L n one enbodi ment, the RNA conpl.ex conpri.ses,Rh ot hi oat e
11 niages TR RE S IR Ok Fe A e BRI et 3o e of

nat ur al hb@phoRp hbdicasheposaiods hosyptalirfodnhihodt-end ofitkages:. strand. Preferred

nucl eoti de anal ogues of th i,scl osure i s nucl|eotide anal pgues. ect ed
from the.or out GF Sbodmei pd R BhER Sl G SRaREH

2" - fl100r @ofapldx BDME ABEISsurd DA OGIR MSore lg%mﬂmg@stité%mnﬁmmmbﬁer(ﬁANA
mononmer, DNA noners, PNA nononers and, NA ner s ut otner nononmers can
al so be used J0PNAWR<GE th&r?&“%?tgi&g%ﬁ&ﬁ P?OV*FIBTJ?I’L%Q%@B@P@F&é?ﬁab%?gé‘}ed‘éfmga13- 925] .
In one emhadicwEatmddTRalive o0 yiEk hydlcis 48 ISubMRNIA @fnpldRenddydy 6X Y BRINY |
substituted nononmers of the disclosure is functionalized by a conjugating
group. ATNERRYGaiHEOENuReFuEsoa (RiF-BUFORNOWN to a person skilled in the art
that changes, TRXRRRASnPlexi B ARRRA dRPIRIPRRI didcRBuRodpridNAGe ARk of the
di scl osure. Such groups may be useful for nodul ati ng cell ul ar

25di 96r i Blipndes reemngampesisg # Htssronstranil gadepagreneerisaend B is Bisidierd el ti ng

t enper at Yrestisdndd gehgaffinity, biostability, signalling of hybridization
etc. I n one enbodi nent the hydroxynmethyl substituent of the

hydr oxymet hy| Adedgstrivelgicedidrps ndereadgo of the hegsai eaitass israaurlsicfagidcwhiohbdsi zed by

an et her | . ] e ene group of the

hydroxyng#hgﬁggﬁggﬁ%ﬁﬁﬁﬁ?&tgg%aE%%&%gU%&%ﬁgﬁ%%ggk%fgaﬁép%n one enbodi nent

t he hydr erypietohythrityubsdrfettuent a gfetchivd sdvpat mocjavsitidsyl substit ut ed nmononers of

t he di,scl osure,is.conv i.n hi.oet her functi | bef or ¢

ncoor at on THic B PREERAmeh b uferh et PRt Bk SRS known 1o
a person ski |l lre@hérrnibbdin@nts, cobpentengrityas gerfdvbovene strd@h ofI2d naciodthies, 23

enmbodi nent .t he, hydro th sybst.i tuent  of. .t he hydr h bsij t ut ed
ononer o rleqtist 47 ogetTtkn 2} ettt e R e B oo BiRe] ont 1ty
Eef ore i mﬁdb@ﬁi@@tlb@gclfc;ﬁdgs,uaﬁuﬂ%ﬁdespmphwteoﬁﬁest Eendieales U eucltstidg, ma; hodﬁ

nown to a person . skilled in the art. See. Figure 2. (Mnoner G R = . This
nercaptoDPQWEWF%HQPF@Vﬁwg&gﬁWQBEF?§%6W§%@Eg%%IQ@”%Q ?Ofggwﬁﬁﬁg?f derivative
duri ng RMApsywRtigesi s using nmethods know to a person skilled in the art.

I n one enbodi ment the hydroxynet hyl substituent of the hydroxynet hyl
substituted mhgierbodipicphihedireeh plsaapplamentagineompaisesilipismatsh-dither

functi 0n@hibbaﬁniaﬁtfs,%@s&eﬁ&qurf@%@Eﬁ&ﬂaﬁt?tc@mﬁﬂfs%s B RL, 8)miShatb g ofly Scl osure
usi ng methods known to a person skilled in the art. See 10Fi gure 2 (Mononer

|, R = Hmismpighes gaipaetivelyndtnighgFh of/] i & regigpethastigich pbeqnaderagntasityy  j t s

L1111 uor aagRldlasObo Ry A, ¥BLINE EidpRokiE SYRENESEcnidRliBtks JRE hods know
to a person SkIF ed in the arf. h one enbodl ment the hydroxynet hyl
subs 30t uensendthey meaybg ddiosspiristdagh otbertes thicy umag de spasediardsffasent r¢ggongio§ thicosur e i s
acting a achnment of am de-linked conjugating 15groups.

Thi s invérgggaggh@g%gégﬁgéf the hydroxyl unit of the hydroxynethyl

substi tuent i fhoRNA @mpia ofipi tiRNAorongkaxmpltie dslodes compasds alxoweferrahd f urt her
derivatization of thi in I by.e. g, ' in roup by am de
bond 1 or naepiiefic ooy Fublsd@iator knkn s SR MPRUAL AR TS 1y
take place before RNA synthesis or after RNA synthesis using nethods known
to a person skilled in the art (Figure 2, Mnoner H) 20l n one enbodi nent
the hydroxynmethyl substituent of the hydroxymethyl substituted nonomers of
the disclosure is acting as a handle for attachment of am no-I|inked

conj ugating groups. This involves conversion of the hydroxyl unit of the
hydr oxynet hyl substituent into an amne unit, for exanple as described
above, and further derivatization of this am no group by e.g. a conjugating
group by am ne bond formation using nethods known to a person 25skilled in
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I n another preferred enbodi ment, the RNA conpl ex has at | east one

hydr oxynmet hyl substi tut ed nononmer of the disclosure incorporated in or
around t hwo=0tmb15ed seed regi on of the antisense stran@CTiuseo0vione6at | east
one of positions no. 1-12 fromthe 5 -end of the antisense strand. In yet
anot her preferred enbodi nent, the RNA conpl ex has at |east one

5hydr oxynet hyl - substituted nononer of the disclosure incorporated in at

| east ongjfic ARSI 08NN theRNA CM{%& hik@rimarifNEaRl t BRrRALI srense strand. In
yet anot her preferred enbodi nent, the RNA conpl ex has one

hydr oxymeeRpleXsubsti t ut ed nononer of the disclosure incorporated in one of
posi tions no. 188 feWbhEment GEdo@Mic LRRIANELISE RS SR mpled o¥E anot her
preferred enbodi nent, the RNA conpl ex has oné hydroxynethyP-substltuted
10nononerdisgfosurhgompreses bausneatdhnboatis carbediments dhedwyblepsided o¢stomo. 7 or 8

from the 3 - . K er preferred
enbodlgmeﬁ??pﬁﬁgz%kﬁhaglﬁ%ﬁeégﬁg%ﬁ%%éa %%Srnéééh%?hsyﬁaghﬁst i tuted nononer of

t he di scl osur &s usldepor, dtegen Marpgiutliio pcidbencdmpaseen anh & NGY/ Didthafwdule

anti sense strand. | et another preferred enbpdien he RNA .conmpl ex has
one. hyar GsoHERngT it Bh <Rl s BNEH RS F TER  FBRlsy o PieB P puf R o T
posi t i ondlaekage9TicGarbbf RMMONVe child, dockxaifplc ibe gartnic BNge gatondndiral RINA/et

anot her preferred di ment, t.he RBNA conpl ex has one

hydr oxymet L%ﬂﬁgﬁgggfgﬁnﬁ8ﬁ8ﬁﬁ$ fthe disclosure incorporated in

posi tibons no. A9udell Hefeinteh@nb'limeent eafonifaescantoanskinkapd ethdr ditedtlyet anot her
preferred enbodi nent, the . C | ex. has .one hydr oxynet hyl - substituted
monormer g?“?ﬁ%“ﬂi_ PEELTE Y @P%gﬂé?EHmﬁWd§6§W@¥ ﬁgé%ﬁﬁe -10 fromthe

5' -end ofyutiBem@dhichERNSRdifdeilAPEwedntwd @haied Refiti | NMIPeHaiM via & HekeRNA conpl ex
of the disclosure produces a reduced i nmune response as conpared to native

RNA conpl exesAs used hereji, theterm “oxprfpnee (e gnd otiidippihang e RIENPESHHFBRE] of t he

di scl osurn@pdiRY g Ronbrah RROECLEIEEFHh ATy CHIRRECAARHBAL hotenRNHER ML exes. I n
yet anot her enbodi ment, the RNA conplexes of the disclosure have an

i ncr dasedydprymgthd subsggitedgnplgpenansyiaaripgempaligorfprdseiles mdawpdi ngly, in a
preferred,aphpedi ment, the RNA conplex nediate RNAI nore effectively than
the native RNA conplex, e.g. by nore efficient degradation of target nRNA
or by nore ef Asgbadiierein, hederat ropladmenvinichi mpans a afoiatyeqpenrisiaRN), a base I n
still an aeTefe! t, rBNA GARR Lsel . del i vered
30efficigh?ﬁ§m?§9§%gci ﬁge%gganétdr t.gﬁﬁﬁ%ﬂ%%ﬂﬁhﬁdﬂgﬁf%?agﬂﬁgﬁﬁﬁg|_

| n yet stthdt bindhotahget orawhplinreiaty, basheqRiacscio mptlex esidoii atsh@icdéespbkoBur e ar e
abl e -t.0 Q@gﬁ%rate the cell nmenbrane efficiently. In yet still another
enboélnen , the RNA conpl exes of the disclosure are able to penetrate the
cel | menbr ane Arbsed hefeii, dicaaridsy'hydratynreatyl bl titiNA ncdaphexest”, | N one

enmbodi nen; the RNA c | exes,,of the disclosure.are ghle to bind.o plasna
D ot ei o BT TISHD! BESETATET ot AN GHTERY HEORRA, COHFEEoIToPRE  human
body. “acycli®imon@n@niyadicienydrodyfiethifNAbe il axcléomonbied nidlybatus@inded
doubl e- st.r anded ds?NA) t hat downregul ates the expression of a target
nucl ei ¢ &@PHgmﬁﬁgﬁgg%Nﬁ‘wﬁnprising a 5sense strand and an antisense strand,

a doull e- st r and@skdriein theQérmisFRBARNEE” &4 RISS Enphi KISA camifle@NBeME aTOr €
hydr oxymet hyl substituted nucl eonpnoners |inked to at | east one blunt end
of the dorpipc apid mpleealedpuine yhbar Axbase Pife sense strand and the antisense

strand i ndepend@idnérlee i h@mdid& 1818 e DRGIBAGH RINA énglidemdasl At ed

enbodi nent, the sense strand conprises one or nore hydroxynet hyl

subst i t uthedlein@ei asvshisrey $25 eringrebasa pairhsnedie nisa P a0, bashiaisy  nor e

hydr oxymet hyl A%%%%%&t?fg@ﬂl&}é&la%ﬁrmm&%sﬁfe% hﬁN&Qd%'c%dﬁ%ag%l}; indne 3. 4, and/or

5 fromthe 5 -en he sense strand. In a relate iment, the

ant i Sé€nsembpdimaut thomeldisaesd mndfigatiopprediatpd dy dho/MsA lspmple issRINA ut ed

nucl eono I el ﬂQﬂQi ,

substitu?@%ﬁﬁﬁgfggﬁgRﬁﬁéﬁ%&g?g in 8%%#%ﬂ%ﬁgﬁ?&@?&%ﬁg?axgg%gﬁgﬁﬁﬁﬁé'1o from
t he 5' - eddamfther pefart icabndmestt RAAd mediBien trambitibe irdwihod ofelnt MRNAe IRNA

conpl ex rgggthgreem% 91|m%ntt {he 191 ng Ocﬁlal?el:s%_oﬁ}t? %Ql? 'odnaﬁ%ﬁﬁ&l%%%% zle tr'pc@%iondgtv%@g egul at es
t he expression of a Parge fnucl el e acid. e ds conprﬁ%lng a sense
strand ameRMA. anti sense strand, a doubl e-stranded region of from25 to 30
base pairs, and one 3'-end overhang conprising hydroxynmethyl substituted
nucl eonononers. In a related enbodineq;, the sense strand and the antisense
strand i ndependently have from 20 25 to 35 nucl eonbnoners. |In yet another
enbodi nent, the sense strand has 25 nucl eonononers and the anti sense strand
has 27 nucl eonononers. I n yet another enbodi nent, the sense strand
conprises one or nore hydroxymet hyl substituted nucl eonbnoners. | n another
enbodi ment, one or nore hydroxymet hyl substituted nucl eonononers reduce or
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25 the second target RNA are different target RNAs, or have | ess than 95%
honol ogy, or 90% honol ogy, or 85% honol ogy, or 80% honol ogy, or 75%

honol ogy,wonrnowdmstsenol ogy, or 65% honol ogy, or 60% honolPOENS2@0/066%

honol ogy or 50% honol ogy. In a related enbodi ment, the first and second
target RNAs are in the same cellular pathway. 30 Methods of Preparing an
RNA Conpl ex Anot her aspect of the disclosure is a nmethod of preparing a two

stranded RNA ﬁpapér%fatedté%odrnfeﬁtsotﬁyraege@thélt £didg 216 4B@hE RYAL Bg ANt i sense
strand with the passenger strand under conditions wherein a RNA conpl ex

conprrsrﬁENé»ﬁﬁﬁeAd@BB’ sRARN AR ruagsushy smalk BN AP a8 BRYARNA conpl ex bei ng
capabl e of e a i agnBNAoIRA] 1SRG ALIGR (AL £SBARDAR Felbi ar RNAIn

anot her aspect of the disclosure a preéparing an RNA conpl ex
conpri si wgbodigents, mofpleedtlwtem@rﬁemwﬁca@om%mlvdﬁt@HAnnmhﬁomnodr@M t hat

regul gt e f.he, Sexpression of a target mRNA, conprising the steps of
synthesrzrng at least two nucleic acid strands each having from 15 to 40
nucIeonononer§hemonwﬂham@AmhmpbypfﬁeﬂwzbdnﬂumﬂenonatwuksmﬂaWﬂﬁmgmder
conditions_suitable bl unt ex, hav

doubl e- str andet “mkﬁfm?dm&%u$§EW%e%‘?ﬂ"” %méﬂ% E%Hbeglaﬁ m?%ﬁgrrses one

or nore hydetekipetet hyl substituted nucl eonononers. 10l n another aspect of

t he di scl osur tho one or nore
hydr oxynret nyl TEObUEPa RR ST B hsROH T e T RNE PRy af B n BB BB s on of a
t ar gad niRbprieunibst Gfbatdy@irs t@@seddfons thatchaipio? ﬂ@@asabalkﬁalsbasépQrst:I eic acid
strands each havin g from %% to 30 g#cleono gggrnrn gg synt hesi zed
nucl ei ¢ 28128t rlérl? C R PRI il §Se§’6Ft %SefPBFS YRR A B CRNA

conpl ex hyaid, ngb@se@@tﬂ@beb@%amwbésépa@sgmaase@a@s whBdsebhird hevadepand of each
strand conErrses one_or nor.e hydroxynet hyl substituted nucl eomononers.

I n al t er 3¢ 7VB25e REd P PrRne Baifsy 2 Pﬁsgpagsp%% ase pHES. BARese Bt ekbasePEbdt i t ut ed
by an RN%aMtrMo%setﬂaes de%ﬁfle%% a5 bhepalis, %@B%tphm S6bhde panQkbeiscaspect of
the disclosure is a net medi ati ng nucleic acid 20nodi fication of a
tar géf nweIrepd2esedain a ceII or an organi smconprising the steps of
contacting a gelle eﬁ{bo&’ihgﬂ%“tté%l‘@‘dto?blé bEanBNeg BHBt%mﬁﬁAtcgﬁl pRik¢lSuUre under
condi tions wherein nodification of a target nucleic acid can occur, and

t her eby rhesdlosure agmprisds fromdf ito#0 brse paitsar get nucleic acid. In preferred
enbodi nment s of a

25t ar get nucle?%mg%fgggggég %tﬁ%gﬂg%&gghahﬁa h&ﬂgggéig%ﬁ%ggﬂ%rnents, t he
met hod o&ompﬁxafmngwdooketmmaoeﬂHMDQBbwmaﬁuomibﬁoéObacge&snuclerc acid is
perfarmed in yivo, b.e in.a n nrnals I n
pref%pred enb%ﬁ?ﬁggpg$nFH%ﬂw 3wﬂ?mnlg(g??%6%£%c Teic acﬁ%g I'fication of
a target divabket s cacn bngs ttpmr4f)(basmqﬂ1rs ltbaigh itdskiownehat nt mn;eatelle,mtm her

enbodi nent rf on an isol.ated ce 30] n referred
emoodi mertitodhfion TR doBR S AR RRATD b spt Rl sty defpde
i nt erfer enaepecicatpbadd] B dilegichdaibodimend ittidoginpINAhAthe doaipsdxas i onal

m or oRNAPROSFe RO B R CitaTECr R A e Ao o DNA

net hykat iRNuse 1TNliid dneyh@duck @s B ingP Bt ut hrdchishgasRecdso ;IrtstessBMo&mpl ex is
substituted by either an oligonucleotide of the disclosure (ninth aspect)

or an RNAT#sH BRAGTotteidhas 40agrshaiie apd Bk RNAs§eytgxes (&efr‘tserttor%s Rissect of this
di scl osurgnskiel)udesvaiolRidesanl aeXAPaRidng si@8Remhtietd PIRC wiftdat her aspect of
the disclosure is a nethod of exam ning the function of a gene in a cell or
or gani smpPrachsingetipisd. is oppemiagdigentHbe %ng@%texr&ﬂfr%mtﬁl%grearﬁm conpl ex of
the di sclgsys@s corresponding to the gene into a cell or an organism

t her eby produ0|ng a test cell or test organism nmaintaining the test cel

or t88t organissmothedenbadonaditthoRYARedelcxwhiledie siadildd apd hor dfibla t ar get
nucl ei ¢ ag 1%e&%% igeeur, and observing the phenotype of the test cell or
10or gani sm produced in step b and optionally conparing the observed

phenot ype mnthlﬁnempMEnmbypmmoﬂhaRNappmopnuamch@wmﬂoﬂmnéﬂﬂsomhﬁmhmrol

O N S Mg G R YL A RI IR0 BRSNS 00, §fr T he_gere. The
RNA conpl ex of 't 'S osure can e i'ntro uce t'6 ce . using
transfecnmunmkn@snmnmmﬁAmandﬂmﬁﬁmmmampended exanples. The phenotype of the
organismor cell may be observed e.g. using proteomcs to assess protein

| evel s or using 15mi croarrays to asse RNA | evels. Also a nore defined
phenotype nmay be used, e.g. the expression of one particul ar gene. The

i nformati on obtai ned about the function of a gene may be used to determ ne
whet her a gene product is a suitable target for therapeutic intervention in
relation to a particular disease. Thus, if it is denonstrated that a
certain gene product act |n a certarn brochenlcal pathmay known to be

Y Y T 1 o ~rN ' o Y T L 1



In alternative enbodi ments of this aspect, the RNA conplex is substituted
by either 30an oligonucleotide of the disclosure (ninth aspect) or an RNA
dupl ex ofwoheludiestsbosure (tenth aspect). In a fifth aspect/uskomioses10

di scl osure, a nethod of evaluating agent is provided. Another aspect of the
di sclosure is a nethod of assessing whether an agent acts on a gene product
conprising the steps of introducing the RNA conplex of the disclosure
correspondi ngyf Rt 8@k 9RBEIiMBAOhA o6 libutf stALGRINESOA ot MKTEYN cBhpRYEF N a
test cell or test_organlsnlnalntaynlgg the test cell or test organi smunder
condi t i ortke diversrredhsherterhen K4 Reag pavin abd thas eqmnyises fere peq @ nisibascodtr s,

i nt roduci ng { fieoRQeRbaiithQ AuilARbre Rk bololielrAIARRLSALF ORRIAVI NQ the
phenot ype 5of t%e test cell or organism and optionally conparing the

obser ved cphielsyisygompnpadtbytre glae tvoe pié sokndsn appropriate control cell or
contr@l organi . r0vi-di i i t e agent
acts gn t he gﬁ@%&%ﬁ%@?& oS dl&?cﬁgrg’ %& gérg??%bggsét%gg% r% M(}? ét g nmet hod of
assessi ngowmhlek arompnsaldgaribreaBiNg sorands. gene or gene product, the nucleic acid
nmodi fications,of the t.hod . a interference, 10preferabl adation
of target ruarbrePPLalRaRen B BiaE Sl PRy RRRIE R s

enbodi merbmplew ik donpatdddy folir onuekeRNAachdisnodi fi cations is DNA net hyl ati on.

In preferred enbodjnents of the t.hod of as in et.her,. an agent acts
on 5 gene. pr ofUEve R Hetimth S ST URF G R4 R B Pel LREsS BT 0 "or i
Vi v0.10l n cy@pri@n otdiednge midiciiang as ds€Eined iodni @nfeer tRidwd shott d@nglé-sol at ed

cell. In alternative enbodi ts of this 15aspect, the RNA conplex is
substitUFEQMBQK§FPH8%“Hﬂgﬁpgggﬁﬁ@P@ﬁ?F@ﬁnof the disclosure (ninth aspect)
or an RNA duplfde@bbilithel, 816la88dhe strh@dfhan 3RPEL EdmplbNofansiixdiburspect of the
di scl osure, a pharmaceutical conposition is provided. Still another aspect
of the ng@P@§ﬁPé‘P§ﬂ@ﬂé-RNA conpl ex and a pharmaceutical ly acceptable

di luent, carriyfinofer @RbJIUAM:, thd pasWinbdr sRENARRRERNA Enfificorskd dil@duRer son
that the RNA conpl exes 20of the disclosure can be designed to target

specilfi c cgepess AAdOYERBSpr oducts. It is to be understood that the RNA
conpl exes Wi |y { &% Gffer 8mbDmSAME BARAE sRarfd¥as SRUONGEpI&NS (ROt & protein.
However, the |level of a gene product such as a protein nmay be affected

i ndi r ect Idpclopyre cemprisgRNA-@erhangion- codi ng RNA is nodified e.g. by RNA
degradati on or  t# i nhi ki td P I f the gene
encodi ng t he %}%%%@ﬁkﬁﬁ?ﬁﬁghg?ngﬁéa% %#gékggggﬂggﬁgg%gﬁﬁ%ﬁﬁﬂ%ethyIation

| n al t er nlaclovec eorhpaenehtevedfang.hi s aspect, the RNA conplex is substituted
by eit,her an ol i f.. t:h i.scl [ piNnt h an RNA
aupt 3of ¢ et SERHEFEM G fiplil e G PRR O BERE R PR o

di scl osurRNAcusgcobdf the divndosmanm@ntprissa provitdeg. Thus, 30anot her aspect is

t he RNA conpl of the discl re for e .as a nedicapent.. ce a

ther apeut i o t SPeStriS Sl Sk Pau gt et detd B0 v e B e B et on Rua
conpl exesyithbatin@ffé@atwitthlie bauctunaivd of the cadplcx.i Thyis,ah ofid@ntoding@t thebecause t he
specificity, of the RNA conp] exes |jes_ exclusivel ithip the_sequence of
the anti é)&gfg%tl%la’iea?ﬁla?teq:g?m b §ow | IQXer@BIi%SIWéB% e‘\‘ﬁlﬁl\?l\fd]an“(?gﬁtc‘ﬁ?%aous passenger
strang, tigegidesTBiubBoRIepMaERBtWE I Rfebtided @@icledfidRCt Suctidaddsand Be

passenger strand acting as a gui de seguence. In alternative

enbodi meRtgleydet, ﬁpéforals%@&%ynte | R RSP0 MO8OBEH DY IHOBEFIY ei t her an

ol i gonuclsgRkit@le RitichbhendHeeS B Aoy hathyl khbsaaRAGT cOhocRNA dupl ex of the

di scl osure (tenth 5aspect). Inan eighth aspect of this disclosure,
nmonomner s hafexyneshyl elstiturgd naglsemenagfers, A Ay doxenekyl sebstititadumelgarnenosigrs abl e f or
i ncor por gty AR x et PGubWHIQIHRRbRABhoRUD Sty ik Sl IRRARRI GO the disclosure
and nethodgﬂfgg %hgip ﬁreparation %rqﬁ1ﬁg§§iﬁgegga?$§6ﬁ% starting

mat eBlal gwclfbyeriomefs-apil 8 dediowaméthd sulgstitutaddrelegmrendmyers, sudbeomibingtieed nononers of
the di sclgsyre 10have been incorporated into DNA strands, and procedures
for preparation of their phosphoram dite building bl ocks for automated

DNA/ RNA synt haBissprifawred bednngegan RO §dapl@ oftbedisdryuetaradverhaBgsovitlgs  Med.
Chem 1995 .3...1 2 H . Thrane e | .. Tetrahedron 1995, 51, 10389; P.

Ni el sen ?a%“g%’l qf,l,é?%do% 69013\0/218‘.’% Og:ﬁléér%?oahioélsglf r%Br,egjlpfg‘?v.e%lvbst often, the RNA

conpl exes of the disclosure will be prepared by autonated 150l i gonucl eoti de
synthesis as known to a person skilled in the art. The incorporation of the
hydroxynet hyl substituted mononers of the disclosure into the RNA conpl exes
of the disclosure follows standard methods for a) RNA synthesis on an

aut omat ed RNA synt hesi zer, b) RNA work-up, c¢) RNA purification and d) RNA
isolation [F. Eckstein, digonucleotides and Anal ogues, IRL Press, Oxford
University Press, 1991]. The hydroxynethyl substituted 20 RNA

ol igonucleotides (= RNA strands) and RNA conpl exes can be synthesised using

o . - - . o o r



In a preferred enbodi nent, the disclosure conprises nethods to prepare
nmononeri c buil ding bl ocks suitable for incorporation of the Mononers D and
E havi ng w02010/85756] eaved 30car bon- car bon bond (ri bonuclPe®aiSd@9/066610

nonmencl ature). In other preferred enbodi nents, the disclosure
conprises nethods to prepare nononeric building blocks suitable for

i ncorporation of the Mnonmers |ike F-J having a 2',3'-cleaved carbon-carbon
bond and in aﬂfi@ﬁele%o@lﬁ{eﬁryth@%V@fhiﬂgrmﬂe%aLenga'stﬁﬁd gmlmmtcoﬁ@ex sx@gple its
2' -carbon atom (ri bonucl eosi de nonmencl ature) other than a hydroxy group.

I n a prefdéclosye aagbeisamerengyt asttheowrhgag ekthe passenger sighhod of preparation of

t he_phosphora dhofigr desdali {fSoRale BORB - £ WIS ARG Jiey st eps
2',3'-glycol cleavage, reduction of resu ting internedi ate, selective
02' - pr ot dlext digstosaugdlog3not hppgdhgiameyéngth aymhe Gerhang @frtber pasreaderstbstli ment t he 2
3' - gl ycol clegv und j ' exanple
sod|u§1per|od§%§@§?b@%a e%h&ﬂ%?&%ﬁﬁhﬁgC%ﬁ%gﬁ6fmg?§$§$¥€gﬁIﬁ%odlH@%ﬁ t he
reductlomompnﬁmeﬂﬁﬂteﬁﬂﬂmnanéfbﬂﬂmmembdbbmn@arm@dﬁadodﬂ@&mmgaimskmeduced to
t he correspon d|oI affect ed fo odi ym bor h r|de 10For
ncor por SERon gh ss ol BS S Pt BlkaSTR S SPHTIEE SR heea '
necessarymuewpwmmeﬁmuﬂhemﬁepamﬁmoxy group (ribonucl eosi de nonenclature) In

¢ Do Lo, RGeSl kRGOS DS BRI TR O

benzayl atth@n reagent (benzoyl chloride or e.g. benzoyl anhydride) in order

to optim ze t sel ecti vi t he protection, e. fhe. amount of 02'-
15benzoyl at i oE““reétF“&taﬁRFétSt%XBgA ‘Jg‘ﬁa%?ﬁ B OﬁeHPhB]ﬁEn Rierred 'BHi58di ment

t he benzaylidkyBénylSulafuk@mierdoRel ok PQLkAIPIRIKad ttBe blufk ABOINRFtaids ef ul
enbodi nent the ben zo%latlon is perfornmed below O C or even below -50 C. In

anot her BFReFarthedskah Bef tradtunt ﬁ@s 62°h-hayige eeq 9rarere @ hydpey syl sdsugdi on or

by %&1&&5&9&&@%@&@1&& mamlaﬁxéh@t 1nQ@rt£1ﬁa§>%a§ ANAMBnd 5@, Per son
skilled in the art of ganlc synt hesi s. In anothergﬁfeferred
enbodPnert 3thé ©7: 8 ﬁrrlé@fé@t’ gy maihyd ovRstitwedgiurlporaenomerseoy tlgntly lkpditoat i on

reagent Qi%lﬁ?ﬁteﬂ?(in EOQM Y é%t@a PRASAA h5&tld IHrdxPmtdif1 @bdinfla OF gani ¢

synthesis. A preferred silylation protecting group is
t ert - but yueleoraeriopiess Gloyfllertslry link¢d todipr psticok yimsengin asprete ovg bwqme nt

phosphi ty] [ i u5|ng
G thor t R Ah ANk il hoRled 4 LRI ET DR TRl 78 FAT ey

so- cal | eadvithi phospwiodiivas lirkeggent [P(OCH2CH2CN)(N(|P02)2] In a
preferred enbodi nent of t h f. pr t he phosphoramidite
deri ?gtl ves o? ”Emﬁ%pecr& tﬁ%ﬁ s Pl ge IS%QEQS%L&IO£h?O§te}n}(% Sonucl eosi de, for
exanpl e a 05' FaNfurpret @ ctaad;, derfol\kaatmg/ﬁnmfurmay bowrad toamgeiand that f or t he

gﬁgfzcﬁgﬁalnegﬂgganlne ?5%505|n ﬂﬁﬁgﬁ?&%ﬁ*gﬁgﬁﬁﬁ@§% §|ne cont%hqs base

phenOXyE@&Bsyﬂutedtrﬁlblsorbblﬁcyﬂepb)?:ib@ﬁy&iﬁﬁéc)sidepH 04 wo@haﬂg]gmﬂstbgts@ mgr gt ecti ngf
roups known to a Pers i e ar ef erred _enbodi nent o

19 he 8| sc"YSEROM e e rH‘Bd%‘? g%ﬁ&%&’rléﬁd{%ﬁ*fmﬂ?nﬂtyﬁ%r eﬁﬁ‘bgcﬁﬂ%?‘%&ﬁfrafntoeto )

der i w3t i vasx of thVEREBFan (GARRIa&GRIra NG X Beh&aisedsePgand, thd foghingel

cl eavage, reduction of the resulting internediate, sel ective 03'- -protection
and 02' -dﬁﬂﬁ§ﬁﬁﬁpﬁpé?géﬁhmTﬁ@ 03' -protection can for exanple be perforned
by silylationypihe &M @ﬁﬂd@& ‘beRw, RYdrdx @Rl E'@Jshﬁfbdlnhllq@otﬁérfoﬁfer(s) (H) may

02' benzoylatlon t hen silylation, and the - debenzoyl ation. O her
prot ect i Mg ligkasips.. ﬁﬁvphkﬁﬁwbbmﬁﬁﬁpﬁ%wCﬁﬁrh@@gﬂdﬁémﬁﬂéﬁﬁﬁ$ﬁkn@NF%%son
5skilled 'eltgoﬁ Qfor&hgry skil] in the apt) RN f’eé’ndB'f ﬁl%%%ﬂsggtrﬁﬁb&qlé@ rbtna of ?e met hod to
prepar e nononerlc bui I di ng bl ocks suitabl or incorporation o

MonoRer s ahiiseasepirdnd, hatpibath F-cad ofithe sneastesdd exd b omd ohihb entisowgdtraid of n

A 10 (AL BB SUOGHh NI Al of hE oftsaGLRAN, ALOMA BONGheOS! de
nonenclature Ran a hydro group npri ses anong ey steps
StartlngSﬁﬁ@ﬁﬁ@ﬂ@ﬁd5b@mhﬂﬂ®0@hﬁm${$®nd@XEmmﬂé @M@EﬂwﬁmmepMQMQud&GSL

ri bonucl e 2 o] | f th ul ting
mterm&*dlg(?ogt%g Imégmng(%§13 %nf@ﬁﬁ95ﬁ5e§%%€%¥@ﬂ%% D ?ngé SeBeydroxy
group, 03'-deprotection and 03 -phosphitylation. The 03" -protection can for
exanpl e be perfornmed by silylation or acylation, or a conbination of the
both Iike first 02'- benzoylation, thegn 03'-silylation, and then

02' - debenzoyl ation. O her protecting groups nmay 15al so be applied as would
be clear for a person skilled in the art. The conversion of the 2'- hydroxy
group into another group |ike am no, acylated am no, al kyl ated am no,

di al kyl ated am no, carbanoyl ated anmi no, piperazino, acylated piperazino,
aIkyIated plpera2|no carbanDyIated plpera2|no nercapto, acylated
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and E can be considered "inversed") such that the 02' atomis
phosphitylated and it is the 3'- hydroxy group that is converted into

anot her gwoupilmestset hat the C3' atomis |inked to a funeCirarsasoygsent her
that a hydroxy group, conprises anong the key steps starting froma

ri bonucl eosi de (for exanple a 05 -DMI protected ribonucl eosi de)

2',3 -glycol cleavage, reduction of the resulting internediate, selective
02' - prot QEAAdOBr th€ SNMRINGF KRR AL strdlR aRd thehyxéﬁ@asfythaar%&se Qt?andd fRO§&sfion and
02' - phosphitylation. The 02'-protection can for exanple be perforned by

si | yl at i ¢mbedimgely pestrirgdeddelosy. conbi nati on of the both. Qther protecting
groups nmay al so be applied as would be clear for a person skilled in the
art. The 5conversion of the 3'-hydroxy group into another group |ike am no,
acyl ated anino, alXylated affilhoX-(¥haXKkylated am no, Se(lilaﬁrfblangyl ated am no,

pi pergzino, acylated piper a@IpoX (51‘5 kﬁ(l(lal} ed. pi per azi QQic.fakhappy! ated

pi perazi no, mercapto, acylated nmercapto,” al kyl at ed rrercapto di sul fide,
acyl at ed hydroxy, al kyl ated hydroxy, car bam)yl ated hydroxy, etc., or by
substituted af'd/ a procteche one oerrrﬁo\fgg hydeSx ?r];eth P Sibsti eﬁ e éorr(lzoa% b perfor med
usi ng net hods anEIt T@p‘?océ ures’ known Y 0 a?' erson s I'e nPhe a?rt of

or gani ¢ sydohdsntyy. linkecto thes had of ﬂ]ladntpxre@@edm@m ¢eminmst&>c$uhgt 3 t4u5,|6m
reactions n_acti e rivative of the 3'-h 0 cyl ation
o - car bamby Putrany b SR B Rt - P L alherSe ¥ i dR ve 03 -
al kyhiat i antisep@ctals and al kyI ation reactions after i ncI usi on of other C3'
attached grou i ke am nTB ner ca Yet anot he | bilit

oxi dati on of f‘h%f’“%m ARG O SR gﬁljfﬁ}’@"%?ﬁlyiwsﬁtéﬁ qee ?%‘E‘PF%’F(%?I ity,

whi ch mayrd@viiskttyneiked®dhd 3 eﬁldl@ym@ aguseﬁ@@erﬁﬁcp Mn Bértdh @y@dtmpb |3! Le,s,, 60r to
glveacarbqﬁ/functlonallt may be further nodifie g

react i on APk hYERY S| Jubsitaed %‘FCI"@H}‘?\‘}@P%I‘K%ﬁreWV%lﬁélyéléll‘%t?)}h@f%ﬁéf‘P nal ity
into an R dnyidnedstdgi vative like an active ester. In one enbodinent, a
2'-C p| perazino derivative is prepared by converting the 2'- 20hydroxy
groupdinto a FeeevrRgsRpEUBe Pe o mares Py dipe nerdpil yebstitvieyl nEPQrRRReERely) react i on
wth a '%Fegc%v%lﬁgﬁlﬁlké’& tlocP?r %l'aﬁcﬁthe-ghh?d $fQhe GRIRL &ra‘ﬁ@ﬁn%rt%%%%[:t@ﬁd as a

step toward synthesis a phosphoramdite of structure Amdite J (see
figure bdldw4.5.6,7, or8ﬂlmdryéstmtﬁlmNﬂf@ﬁtummdﬁmnomet(h)@rdc@@le@@uh@eé@npr| ses

met hods tg, yregﬁ%gcg ggng{ﬁegfiﬂgedﬁméngé NQLp! ocks suitable for incorporation of

t he hydr oxyne stituted nonomers of the 25discl osure carrying groups
or functional it creetsmatspemetheonemrmmré # hpbogwicos ubstimedendtatamogpr(phat i s

di ff %e”tare‘;] Jog?i‘glf} ggfhtkg& ) id'¥ ?%%%eng%'t?andgEnoé’e%m%rsp&%”f‘tz' onak q‘ hese that

may conta peryléne, “fl'uor ophor es,
hydr ogen,8 lazldkyymethgla;obstmeecgﬁmlszpmommbrmme lcmy@tlg $inlkoddhe thetshand dfitee nat ur al
nucl eobases. Indyet anot her enbodi nent, the disclosure conprises nethods to
prepare ABhOREFc 30bui | di ng bl ocks suitable for incorporation of the

hydr oxynet hyl Iisstbainiabptcs chevirosraice 0hydrbeyneitise hostitned hbdtorimemeafst i t ut ed

as H-phosphonat e derivyatjves instead of horam dite deriyv

2010/ 065?2%@@?%@%%%@6%%?(?“ of the Ser@%ﬁ%%(] ? Ce?ﬁ‘é‘\ﬁﬁpe&?ahgl’ é's g’fé \sét‘?ruct ures
of some RrstRKyRhEFIPginIRN R leomohdiferd) 56 LOSInEy Whkdd t6 @RBeehd 6Qhe
phosphoram dite (=am dite) building blocks (DMI = 4,4'- dinethoxytrityl;

Base = ndfif &Fa%ucl eobase; CEt0 = cyanoet hoxy): Amidite BAnidite

CAmi ;jlzt 2 Dﬁ\”}( tH detrai aspecR, i BadetnRord 7By droxyMeltti Judbsi¥ied nh@edmShodrefs)CEL O P.
NOPr madite
are covalently linked to the 5’-end and the 3’-end of the sense strand. In certain aspects, 1, 2,

3,4,5,6,7, or 8 hydroxymethyl substituted nucleomonomer(s) are covalently linked to the
30 5’-end and the 3’-end of the sense strand.
In certain aspects, the one or more a hydroxymethyl substituted nucleomonomer(s)
are covalently linked to the 3’-end of the sense strand and the 3’-end of the antisense strand.
In certain aspects, 1, 2, 3, 4, 5, 6, 7, or 8 hydroxymethyl substituted nucleomonomer(s) are

covalently linked to the 3’-end of the sense strand and the 3’-end of the antisense strand.
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ONH CEtO- P, NOPr)2R Amidite HO NHR CEt0-10, NO P02 Amidite |I O CEtO-1:(L
NORO2 Ho Amdite J R = alkyl, cholesteryl derivatives, fluorophores,

pol yam newQ 2batasy75aci ds, ami no aci ds, sacchari des or polpgpastecdeseci@t c.
15In a ninth aspect of this disclosure, an oligonucleotide conprising
acyclic oligonucleotides is provided. A ninth aspect of the disclosure is
an ol i gonucl eoti de conprising a hydroxynethyl substituted nucl eonononer. As

wi Il be appar gderthin QPR ehd 8SCHInRIrE 8 Ry BOL nid1 eab@fm{ee%uee&ﬁdneﬁleﬁsa

ol i gonucl eoti de has various uses and advant age In a Ere erred enbodi nent,
t he hydr @mﬂlmﬁly linlepd toj thesd e d 19f Bic s e1e AlbARe ran fsheé -pnd of the angisense strand.

Oseco- nug} & g&'is, 19, baprugl-egld %ﬁﬁoy&h&h@?sﬁbt&&t‘e&’ﬁﬁkﬁ&n&%ﬁéﬂ(@ a9
hydroxynethyl tituted nucl éonononers have surpr|5|ng y been found to be

substrat @QV%@Iﬂb’dmnmd te theyinegd olthe sdnec fRAd andetbd b nendyo!f ghedniisengoitiend. nst ances,
t hesesol i gonu r EQ% al
ollgonucleotlﬁl&ﬁ%%h féﬁﬁ%§%fﬂﬁ§$%£ﬁ§mg stltutegnﬁﬁgﬁggﬁgﬁgﬁg%kg

Pr ef er ablay, cotvkientbfyldﬂ<ed<‘50rth¢ hyﬂndslﬁt}stsertsastmdmud:thedhcembwfehe angiseed maméd from

the grou 5c sistin n H r Eé ee f| . As wll
be cl ear R? r%m as %Céshgo£ f35{%? ér?f;?:‘s y %ﬁyqllrz?xy%ethtyhsé}bg%te& C§?9m0|9|0 f’r(si id J can all
be made ko@nmﬁwmmh@hodmﬁrenmbﬁmesx@émnmmemhme -endifiirdindahedtiand. f i gure 2,

t he acycllc nome| e transfor erivatives carr

coni ugat i ng oPbURESHeR RGP EaRer » Berpydtdhy iéubsgﬁu eSS SRR o

pol yani ness coadilleitly lakedlt, thssicaldar thdesnse @ﬂrdn@@ﬂ&lﬁﬁGObmﬁ@f’éth@ﬁﬁié@rse faehypept i des.
Such 10caqnj u atl gr QuRps e. be usefu or better biostahility and/or
bi odi st rﬁ‘b&? gh?s g,,l,tzhg ‘blrgaédnﬁg? bygroxymethy %‘ibétHuthP“ mﬂnawrﬁsg %he
activity codaldndlly JiakedTRNASS icAd 6€thé SonsOdt@aMEndthe OT-GRANYf B¥ntisense strand he | engt h
of the oligonucleotide is preferablﬁ>fron110 to 40 nucleonDnoners Even

nore pref er r e §eERR RS PuttregAsdiBRNG dohin distleriosromiirea sepsg #ida preferred
embodi menRhischQuRhd, IABREI O3 LA oPThels AR e HrialaS B S SR thSARisd RS rdnhan 5

hydr oxynet hyl substituted nucl eomononers. |n anotherﬁgreferred enbodi nent,

t he dPi gsametiEsnE demesiydiosegethy spiticitedarlcompyamass ppkhg Pinghigrspsct ut ed

nucl eomDNAIRS coffifis of Y5 BATRIATELS I GHhoAhMEAAPOTBL b, SRESI { Ut ed

nucl eonmononers. Even nore prefeerred 1s no nore than 1 acyclic nononmer per 8
nucl eonovovrgng fiothibe Staaef 4G seysdseangiet hyl substituted nucl eonononers. | f

t he nunber of S td e hi gh, the

bi ndi ng afflnP?%g%@§%%§&g¥#3§ﬂ%%l %#?Hgkggﬁ ﬁgﬂﬁ$s 5@%?%§mé8ﬂ

conpl enenntgeyserstrehde wbemui the 3 send@rﬁﬂxeemss etchindland &3t -aedt ofehbodiseneanstrant he
(rjlljlcggglrjrg:’?o rlls%eon%(grrglro}esa Scéll;c ;ngc eorrﬁ%n rvah eglﬂh@%nns%ﬁ Ss%ra&(f; %p $8ed

nucl eonono ﬂmdrexm@h}p sﬂzsemted&‘aclaommm(er mtrpoamoﬁ% 5,8,7 4nd/5r 8 Gunilyg aerdtler 8, and
nore pref erqfﬂ%h 03|H|o s 2, 3, 4, 5, 6, and/or 7 of the

ol i gonuclPesty Y e*ﬂlmﬁ%§ﬁ?‘ons are counted fromthe 5 end of the
oIigonucleotldamnumdmﬁxwmﬁmh¥hdauﬁRNAhuMQ§dﬂﬂﬁ&@@ﬂﬁ@ﬁﬁéﬁsxemthese regi ons
w |l reduce or reve t th | i cl eoti de fr t| s a mcroRNA, as
these podit§eBirs Ellfir a Erﬁtﬁ‘ﬁge ? o nﬁw@ﬁeéeeaﬁﬁre& a§ éb‘ﬂgfﬁ SISNSE YFBRNA.  Thi s
i s relsevabip@sedne WhRLR atytﬂlcehue@ﬁuﬁ)heet hridieyticBein e 8AEE ckrdn@ c3@pieehh ON as t he
gui de strand of an si RNA In a preferred enbadi nent, al

hydr oxywéwﬁryryeﬁ%sétsvlﬁsafued‘ REIEPRENATHS ARIOSITIORS b Beandir P cawime Somhe S ar e
present icAd BOfE §dn@NSrald, ah@whdrbin tﬂezantl?sé)hse difhnd LSmpRH4Pky dd&ymaigl €i n t he
positions are counted fromthe 5 -end of the an?lsense strand. Even nore
pr ef er ablsybstitutgd mgleppaRamer BlOSKIgRSY. 0t itaad ond eduanp omdlkesS icnd phidc ant i sense
strand i s,fgs&tnd N position 9, 10, and/or 11. Thus, presence of

hydr oxynet hyl substituted nucl eomonomers in the aforenentloned regions wll
i ndué€ the anii epivasperisanticodalotsRA of ik dsdRu campsise epwisg @dt hat t he

Si RNA ef f fifide é@ krlincp thg?e cﬂl@lor ﬁl@ﬂi: atc?&c% m%];s a?&&ovgi'éﬁ@ li I n a
preferreé’ embodi e ol'I gonuc eot| 0es not conprise sequences
of 5 nor & hdol tBe mmem atndehijNAend@ﬁmmnmenE\ﬁeandT@mdewlpﬁreﬁ drersebeissando  nor e
than 6 caon BvdeNA I [ [ in

consecut i V%S%an ronélmrrﬁlygg%st%uf’a‘ %1 gucrfoo%h&gmgr & Rg tlé/nts 1 2 agfl/rlp £ gouInP g%nabl e
t he ol i gdructhe 6t-edeoftie santkistatde RNase H
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when bound to a conpl enentary RNA, which | eads to degradation of the RNA

In sone enbodi nents of the disclosure, this is not desirable. Thus, in a
further ewbadimestss t he 100l i gonucl eoti de does not cont &CH/UsRGIDBEE1IMMONOMETr S
at all. I n ot her enbodi nents, RNase H activation is desirable and it
is preferred that the oligonucleotide conprises nore than 4 consecutive DNA
nononers, nore preferably nore 6 DNA nononers and nost preferably nore than
8 DNA m)normr§ncehﬂm)é@ﬂec@n&ﬁrh%d&lmﬁmAmls A8 EBYPIIEh &QLd gl conpri ses
nore than 50% RNA 15 nononers. egree of RNA nononers wl |

faci | i t atstiseptestrard, WHArCiR anp ORMALS aﬁfcgmetlpwgorwﬂ@fsetrmovalen@ likpd fafhet i oni ng
as a subst kAl ngrteésegw Mind Bl GO L AALPIL ohRend GEAd MAMEIPITENUGR a5 R SC

I n anot her enbodi nen preferred that nore’than 80% of the nononers
of the olsirgimesipassiad éy@rpieyrmmd senbtad clpemgnemen piarkigpnsenboliendgntd it is
prefe%reqo&nﬁg?ﬁgh ggmhhng%85§9§3§£mhnDnoners of the oligonucleotide are
NMONONEr S e gonucl eoti de may al so conpri se nucl eonononer
anal ogues. InhoweamuQMmsandﬁmémmdﬁﬂﬁwdﬁdidmﬂhyﬁe@mmsmeaumsﬂMMUcleonononers
and RINA nDth%rrlrs% S?I‘ rgraaw%eregl Orl’rl'grOI'el’l’ItOIh aﬂq;iloc%)uc ]eorralonomreyscaree ((:)Or\rfla?lentlirelrrﬁ(h t anot her
enbodi nedt, cii%e “ononer $' &R nononers make U 5‘5% of all
nucIeonDﬁOemt&%h@ﬁMhﬁmanmaubhéyemdotémMnmﬁme@nmﬂismBWMn@hﬂmmmmeﬂemm
anal ogues, ferr d. that they . are selected.fr .consi sting
o o0 0 abwprserRn RS SRt o BdrR e e o T gpeS R Renoror s
LNA monomfemsthe Mdmfﬁilw ehse, strBNAarm)\ﬂl(iHﬂﬁﬁ ga,e aﬁd%nmlﬂﬁlﬂﬂadoﬁnprﬁelﬁl\dﬁ rrgnorrer ls OeNA
nononer s DNA nononers an mers. _Nucl.eoti de anal ogues
are typ|@¥50§WH§E§SW®“ “?@mﬁﬁhﬂtﬁﬂxﬁﬁ@P%fgy,a%@Ph%W%QE@g%@Bgt ability
and in ggneﬁ@wfgkéﬂﬁyy@emghugonucleotlde nore drug-1like properties. In one
enbodi nent , the ol i gonucl eoti de co ises at least 2 LNA nucleotlde
anal ogues. HyHY GRHHEERFGIS: @%@ﬂtdtﬁsg&&ﬂfétlééﬁﬁﬁ%%nﬁ%t ¢4P9 3nddecr ease t he

mel ting LeARRIAINAE whireh: on@loftﬁtbftgtcwltclnﬁataﬂo&tnetstaee &Jvtefwt@dle@td #e of the
di scl osure base paired to a conpl enentary nucl ei ¢ aci d and

nucl d8norRofed &f thwntﬁe%tra%(éwdttbe T oud véthg enfisehiestrande prebsleerein Oﬁeetrtm@fg

t enper at lﬁ&@rox methy l'sﬁbsﬂﬂl?edm&hgf?d%ers Jr?@ Jﬁ%ﬁ@}eflnl@ﬁ t@%g'soélycf@tﬂtfbyéense
substituted nuc eonnnoners I's 1dentica he nunber of

nucl eonontanel gnd wherein thejspnsg stparnelfcempe@s enrbﬂhowmhyl tltbetlteledgonucl eoti de

conpri se I referred
enbodi rre?tltla%rﬁen%g?é%t %ﬁlc eot it d@aé&@%@ﬁg@%&ﬁﬁéﬁ ﬁgggﬁﬁgs&sﬁbﬁh tuted
nucIeonowdnemsmeRNAmmnmmﬂﬁmsmpaﬂﬂanmﬁhnuﬂMEbmsd®UQNHMQduHmnmnwrm In a
preferre | ol i u ti sure conprises one
or rr%rlbe poggggceg( gfmé“" /&hg[eco&mfr%of”on?ﬁg%g%e lgcﬁqu{é%%’tnsU?%ntge %%‘“gf phosophor ot hi oat e

| i nkage, borahn&hm&ph&teIankagmmeNhyﬁbhmdphonmiﬁnMnmkagﬁmemhosphorantdate
| i nkage and 10pho rtri Most pr ef erre

phosphor dPIEBRCa T HRase & ay oro OSE BisbmbbpRat e P el ToRied | nkages

i nprove thenbofabd @hid stiayd aid thh®- @hlogﬂtauﬁﬂlse@stel stendaBiell Wigdt€in #lesonsbe@imndshown to

have a positive eEf&ct 0 L % blog ributi on of the o# g/p | eot.ide. In a
pref er r e§ORRBGEHF OXYFP?QW PIPFIHIGE PRATARRORETH PPERS fpr-d 5 ﬂﬁic%ﬁ%l%f t he
af or esentfioangd 5i-tldesmied eeistend, htk@lge&n 8RANBNMEN siiECdRipek&rabl y nore than

75% In one 15enbodi nent, al| internucleotide | i nkages are of the

af or ementyiaymstly] substituted nuclepronpmey afnositigps %r%ap%h?% counige Bemdhsnucl eot i de
of the dissghPstih€artiSeR®lirdd@se paired to a conpl ementary ol i gonucl eoti de,
i.e. the oligonucleotide of the disclosure is single stranded. In
yet anot her eHirsaprimanrectst HentoniyfshiBRiiedtthis disclesusagpamirse pfenfediidat i ng RI SC
depende ntanMeﬁé%%'tr@ﬁdh %@Jem of %&%@% & cRE n&%%ﬁ@l&léﬂ? Qre&%v&léﬁl?%‘hkéﬁ%ﬁa
conplementary to t 200l |gonuc eotide. The skilled person wll recognize
RI SC38s Bhendpfahq sedsrotidnGildghed rgd Cb g laatiscasedtretl erdswizateln phaer meret hi s

enbodi nen 0 | SC and

t her eby g&/drg g’]ﬁ{?t@é S%HM%%FR&%%@@{‘ etlgsoa?:é é%@ﬁn%gﬁﬂeg %? e ?tRﬁ%g& ﬂh e ar bor
partial otrafdyhid W,htm)h émntlﬁnsetsyamd)conﬂmlscsl anglp@chmxi're@hyldebsofutetdhe d| scl osure.
When the ol u r get [

conpl enef tu%IF, ono(ﬁ} ﬁgt pfg?lor%%g g,ﬁﬁ a c(la/g t(é %)un%m%ntﬁ ﬁle%e reﬁd fo thcp %nsen%&mn
when t he ollgonucleotlde guides RISC to nRNA targets of fuI
conplenmentarity; it may be seen as a single or double stranded si RNA

RI SC dependence may be assessed in celi | i nes by knocki ng out conponents of
RI SC usi ng si RNA agai nst the nRNAs encodlng t he RI SC conmponents and
evaluate the activity of 30the oligonucleotide in the knock-out cell 1ine.
Such experinents are well known to those skilled in the art. In a
tenth aspect of this disclosure, an RNA duplex conprising oligonucleotide
of dlsclosure |s prOV|ded A tenth aspect of the dlsclosure |s an RNA

o, o, Y N 1 o
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In a preferred enbodi nent,

over hang.
still
3' -over hang.

anowben1osbsdi ment
In still

anot her enbodi ment,
conprises a 3'-overhang. Preferably,
1 to 8 nucleotides and even nore preferably,

t he RNA dupl ex of the disclosure conprises an
I n anot her enbodi nent,

the RNA dupl ex conprises two overhangs. In

the first oligonucleotide conpCirasg008/066610
t he second ol i gonucl eoti de
the I ength of the overhang
the length of the overhang is

15 is from

sel ect ed fronlﬁ&%aﬁra%&tsctq{ﬁﬁleﬁﬁédﬂﬂRﬂfA QB h@ag@rw&m@et%gé dhgof 1
I n anot her enbodi nent,

nucl eoti de,

2 nucl eoti

rses

des and

| e-strand

3 nucl eot i des
the RNA dofsicase ssanpriges aéteatté‘é%CY@h‘émlﬂl%ﬁton@ﬁ%FS et dinkesk B o ment |

RNA dupl ex eh&oﬂh&%ﬁs&%ﬁ@aﬂd’lh@?t éﬁd%@ﬁ% anth@hfd sﬁaer Qﬁ@&l’i&%m‘?”@%ﬁ'&/wt
RNA dupl ex conp e

regl on of

ase

alrs

the
the
wher ei n

t he fir sthywoxjgnﬁhndlse@tmw ralnldomb@n@e&:@nw\f@ en@ohﬂ@ﬂébﬁlﬁdee@a&hh@@mrl se a

- over h%{}&%ﬁ%&ﬂﬁt&%teﬁ
canonlcal inter
strand ofnutlbﬁnmmedumowwn8§ di 'S@mdtbli WWuén@’@sordd@dHeb@df thﬂalﬁﬁdtst: sidndi n t he

first aspect.

medi ati ng trans

(fertfim as eicts

tnﬁ%%%
i'ng

O}t errgedd dsm dJ thls 3 R

repression or

era

A SHRLEK M PRl

NA dqp

sure C
1on O

8 b SR
tar yet

ogni zed as a
U&&% enbodi nent ,

one

bl e of

conpl enenh@eysctsaatd) e/htdeinsdt 1cast ond ecysb@mmdboﬁion@mm cloewdlemly linked theheRNA dupl ex,

|1.¢€e

reduced of f-tar

nononerssrﬂthE%N

dupl ex i Slu@l@(ﬁﬁ&toﬁle@ftt
MRNA while in

target

acyclic rdNEHEhe pPRISERS ST FaBPTEES 3o BYdrpHm

ucin

et effects as co

Rerein gy Spse S G

aredtg(Fnld
gglpgses an hydroxyym:
db@t 1, DGankifoR B Sbtin® ABIn thEPLLADK MR sBse @@&aaﬁﬁt i on of

reduced of f - taQ%lt effects when specifically an

vl obisituteH auglesreraorantti sense)

brife
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the first discontinuous passenger strand of the dsSRNA and an acyclic nucleomonomer is
covalently linked to the 3’-end of the antisense strand of the dSRNA, and wherein an
hydroxymethyl substituted nucleomonomer is covalently linked to the 5’-end of the second
discontinuous passenger strand of the dsRNA.

5 In certain aspects, blunt-ended dsRNA of this disclosure comprise a discontinuous
sense strand and antisense strand, wherein the discontinuous sense strand (discontinuous
passenger strand) comprises a first strand and a second strand, wherein an acyclic
nucleomonomer is covalently linked to the 3’-end of the second strand of the dSRNA and an
acyclic nucleomonomer is covalently linked to the 3’-end of the antisense strand of the

10  dsRNA, and wherein an hydroxymethyl substituted nucleomonomer is covalently linked to
the 5’-end of the first strand of the dsRNA.

In certain aspects, blunt-ended dsRNA of this disclosure comprise a discontinuous
sense strand and antisense strand, wherein the discontinuous sense strand (discontinuous
passenger strand) comprises a first strand and a second strand, wherein an acyclic

15  nucleomonomer is covalently linked to the 3’-end of the first strand of the dSRNA and an
acyclic nucleomonomer is covalently linked to the 3’-end of the antisense strand of the
dsRNA, and wherein an hydroxymethyl substituted nucleomonomer is covalently linked to
the 5’-end of the second strand of the dsSRNA.

In certain aspects, blunt-ended dsRNA of this disclosure comprise a discontinuous

20  sense strand and antisense strand, wherein the discontinuous sense strand (discontinuous
passenger strand) comprises a first strand and a second strand, wherein an acyclic
nucleomonomer is covalently linked to the 3’-end of the first strand of the dSRNA and an
acyclic nucleomonomer is covalently linked to the 3’-end of the antisense strand of the
dsRNA, and wherein an hydroxymethyl substituted nucleomonomer is covalently linked to

25  the 5’-end of the first strand of the dsSRNA.

In certain aspects, blunt-ended dsRNA of this disclosure comprise a discontinuous
sense strand and antisense strand, wherein the discontinuous sense strand (discontinuous
passenger strand) comprises a first strand and a second strand, wherein an acyclic
nucleomonomer is covalently linked to the 3’-end of the second strand of the dSRNA and an

30 acyclic nucleomonomer is covalently linked to the 3’-end of the antisense strand of the
dsRNA, and wherein an hydroxymethyl substituted nucleomonomer is covalently linked to
the 5’-end of the second strand of the dsSRNA.

In certain aspects, RNA complexes of this disclosure comprise a sense strand and

antisense strand, wherein the sense strand comprises from about 25 to about 30
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nucleomonomers and the antisense strand comprises from about 25 to about 30
nucleomonomers, wherein the sense strand comprises an hydroxymethyl substituted
nucleomonomer at positions 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 and/or 26 counting from the
5’-end of the sense strand.

5 In certain aspects, RNA complexes of this disclosure comprise a sense strand and
antisense strand, wherein the sense strand comprises from about 25 to about 30
nucleomonomers and the antisense strand comprises from about 25 to about 30
nucleomonomers, wherein the antisense strand comprises an hydroxymethyl substituted
nucleomonomer at positions 6, 7, 8, 9, 10, 11, and/or 12 counting from the 5’-end of the

10  sense strand.

In certain aspects, RNA complexes of this disclosure comprise a sense strand and
antisense strand, wherein the sense strand comprises about 25 nucleomonomers and the
antisense strand comprises from about 27 nucleomonomers, wherein the sense strand
comprises a hydroxymethyl substituted nucleomonomer at positions 21 and/or 22 counting

15  from the 5’-end of the sense strand.

In certain aspects, RNA complexes of this disclosure comprise a sense strand and
antisense strand, wherein the sense strand comprises about 25 nucleomonomers and the
antisense strand comprises about 27 nucleomonomers, wherein the antisense strand
comprises a hydroxymethyl substituted nucleomonomer at positions 6 and/or 7 counting from

20  the 5’-end of the sense strand.

In any of the aspects disclosed herein, the RNA complex comprises a 2’-O-methyl
nucleomonomer. In a related aspect, the RNA complex comprises from zero to twelve 2°-O-
methyl nucleomonomer(s) (or0, 1,2,3,4,5,6,7,8,9, 10, 11 or 12 2’-O-methyl
nucleomonomer(s)). In a related aspect, the passenger strand of the RNA complex comprises

25  from zero to twelve 2°-O-methyl nucleomonomer(s) (or 0, 1,2,3,4,5,6,7,8,9, 10, 11 or 12
2’-O-methyl nucleomonomer(s)). In a related aspect, the guide strand of the RNA complex
comprises from zero to six 2’-O-methyl nucleomonomer(s) (or 0, 1, 2, 3,4, 5 or 6 2’-O-
methyl nucleomonomer(s)). In certain aspects, the hydroxymethyl substituted monomer is a
2’-O-methyl nucleomonomer.

30 In certain aspects, RNA complexes of this disclosure comprise one or more
hydroxymethyl substituted nucleomonomers, wherein the RNA complex has less affinity for
a Toll-like receptor 3 (TLR3) compared to the same RNA complex without one or more

hydroxymethyl substituted nucleomonomers.
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In certain aspects, RNA complexes of this disclosure comprise one or more
hydroxymethyl substituted nucleomonomers, wherein the affinity of the dsSRNA for a Toll-
like receptor 3 (TLR3) is reduced compared to the same RNA complex without one or more
hydroxymethyl substituted nucleomonomers.

5 In certain aspects, RNA complexes of this disclosure comprise one or more
hydroxymethyl substituted nucleomonomers, wherein the RNA complex has a decreased
ability to activate a Toll-like receptor 3 (TLR3) compared to the same RNA complex without
one or more hydroxymethyl substituted nucleomonomers.

In certain aspects, this disclosure provides methods for reducing the activation of a

10  Toll-like receptor 3 (TLR3) by dsRNA, the methods comprising identifying a dSRNA that
activates TLR3, modifying the dSRNA with one or more hydroxymethyl substituted
nucleomonomers and performing an a TLR3 activation and/or gene expression assay to
determine whether the modification of the dsSRNA with one or more hydroxymethyl
substituted nucleomonomers decreases activation of TLR3 compared to the same dsRNA

15  without one or more acyclic nucleomonomers.

In certain aspects, this disclosure provides methods for reducing the activation of a
MDA-5 gene by dsRNA, the methods comprising identifying a dSRNA that activates MDA-
5, modifying the dsSRNA with one or more hydroxymethyl substituted nucleomonomers and
performing an a MDA-S activation and/or gene expression assay to determine whether the

20  modification of the dsSRNA with one or more hydroxymethyl substituted nucleomonomers
decreases activation of MDA-5 compared to the same dsRNA without one or more acyclic
nucleomonomers.

In certain aspects, this disclosure provides methods for reducing the activation of a
RIG-I gene by dsRNA, the methods comprising identifying a dsRNA that activates RIG-I,

25  modifying the dSRNA with one or more hydroxymethyl substituted nucleomonomers and
performing an a RIG-I activation and/or gene expression assay to determine whether the
modification of the dsSRNA with one or more hydroxymethyl substituted nucleomonomers
decreases activation of RIG-I compared to the same dsSRNA without one or more acyclic
nucleomonomers.

30 In certain aspects, this disclosure provides methods for inhibiting or reducing one or
more toll-like receptor (TLR) pathways in a cell, including for example TLR1, TLR2, TLR3,
TLR4, TLRS, TLR6, TLR7, TLRS, TLR9, TLR10 and TLR11 by contacting the cell with an
acyclic nucleomonomer whereby one or more TLR pathways are inhibited or reduced. In

certain aspects, the hydroxymethyl substituted nucleomonomers are linked together (e.g., 2,
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3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, or more) or are incorporated into a nucleic acid (e.g., DNA, RNA,
DNA/RNA hybrid). In certain aspects, the hydroxymethyl substituted nucleomonomers are a
homogenous population (i.e., comprise the purine or pyrimidine) or are a heterogeneous

5 population (i.e., both purines and pyrimidines). In certain aspects, the hydroxymethyl
substituted nucleomonomer is a TLR antagonist. In certain aspects, the acyclic
nucleomonomer binds to a TLR. In certain aspects, the hydroxymethyl substituted
nucleomonomer that inhibits or reduces one or more TLR pathways in a cell, may be
monomer C, D, E, F, G, H, T or J. In certain aspects, the hydroxymethyl substituted

10  nucleomonomer that inhibits or reduces one or more TLR pathways in a cell, may be
monomer D, F, G, H, T or J. In certain aspects, the hydroxymethyl substituted
nucleomonomer that inhibits or reduces one or more TLR pathways in a cell, may be
monomer D.

Preferred RNA complexes of the disclosure are similar in overall structure to the

15  products of DICER processing of longer double stranded RNA complexes. In another

embodiment, the RNA complexes of the disclosure are Dicer substrates as mentioned above.

Other preferred RNA complexes of the disclosure are complexes wherein the core
double-stranded region comprises 18-22 base pairs, and wherein the antisense strand and the
passenger strand each comprise a 3’-overhang of 1-3 nucleotides.

20 The antisense strand of the RNA complex of the disclosure can have varying lengths,
without interfering with the function of the complex. Thus, in preferred embodiments, the
antisense strand is an 8-mer, 9-mer, 10-mer, 11-mer, 12-mer, 13-mer, 14-mer, 15-mer, 16-
mer, 17-mer, 18-mer, 19-mer, 20-mer, 21-mer, 22-mer, 23-mer, a 24-mer, a 25-mer, a 26-
mer, a 27-mer, a 28-mer, 29-mer, 30-mer, 31-mer, 32-mer, 33-mer, 34-mer, 35-mer, 36-mer,

25  37-mer, 38-mer, 39-mer, 40-mer, 41-mer, 42-mer, 43-mer, 44-mer, 45-mer, 46-mer, 47-mer,
48-mer, 49-mer, 50-mer, 5S1-mer, 52-mer, 53-mer, 54-mer, 55-mer, 56-mer, 57-mer, 58-mer,
59-mer, 60-mer, 61-mer or a 62-mer, respectively. It is to be understood that e.g. a 19-mer is
an antisense strand of 19 monomers that may be nucleotides or hydroxymethyl substituted
nucleomonomers, or a combination thereof.

30 In another preferred embodiment, the antisense strand of the RNA complex is selected
from the following group of antisense strands: A 15-mer, 16-mer, 17-mer, 18-mer, 19-mer,
20-mer, 21-mer, 22-mer and a 23-mer.

In one embodiment the passenger strand of an siRNA complex of the disclosure is

discontinuous. In one embodiment of an siRNA complex of the disclosure, the passenger
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strand comprises several separate RNA molecules. The number of RNA molecules may be 1,
2,3,4,50r6.

In one embodiment, the length of individual RNA molecules of the passenger strand
of an siRNA complex of the disclosure is above 4 monomers. In other embodiments, the

5 length of individual RNA molecules of the passenger strand is above 5 monomers, 6
monomers, 7 monomers, 8 monomers, 9 monomers, 10 monomers, 11 monomers and 12
monomers, respectively.

In other embodiments, the length of individual RNA molecules of the passenger
strand of an siRNA complex of the disclosure is below 5 monomers, 6 monomers, 7

10  monomers, 8 monomers, 9 monomers, 10 monomers, 11 monomers and 12 monomers,
respectively.

In one embodiment of the disclosure, a discontinuous passenger strand of an siRNA
complex of the disclosure comprises a first and a second RNA-molecule, which together
forms the discontinuous passenger strand, wherein the first RNA molecule is hybridized to

15  the downstream part of the antisense strand and the second RNA molecule is hybridized to
the upstream part of the antisense strand.

In one embodiment, the antisense strand of an siRNA complex of the disclosure is
discontinuous. Preferred discontinuities of the antisense strands are the same as the preferred
discontinuities of the passenger strand.

20 A discontinuity of one of the strands of an siRNA complex of the disclosure can be a
nick. A nick is to be understood as a discontinuity in one strand of a double-stranded nucleic
acid caused by a missing phosphodiester bond, however, without the double-stranded nucleic
acid missing a nucleotide. Thus, the bases opposite to the nick will still be hybridized to bases
on the nicked strand.

25 Another discontinuity of one of the strands of an siRNA complex of the disclosure is
an alternative nick, which is understood as a discontinuity in one strand of a double-stranded
nucleic acid caused by one missing bond, or more than one missing bond in the sugar-
phosphate backbone, other than a phosphodiester bond, however, without the double-stranded
nucleic acid missing a nucleobase. Thus, the bases opposite to the nick may still be

30 hybridized to bases on the nicked strand.

A gap as used as a nomination when an RNA strand of an RNA complex of the
disclosure can be described to have a discontinuity where at least one nucleotide or

nucleoside or a nucleobase is missing in the double-stranded nucleic acid.
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Preferably, the 5°-ends of the RNA complex is phosphorylated or is available for
phosphorylation. Available for phosphorylation means that the 5’-hydroxy group has not
been blocked e.g. by direct conjugation or by other conjugation to other groups in the vicinity
of the 5°-hydroxy group, which will prevent the 5’-hydroxy group from being

5  phosphorylated.

Hence, in a preferred embodiment of the disclosure, the RNA molecule(s) of the RNA
complex comprise(s) a 5’-end phosphate and a 3’-hydroxy group.

In another embodiment, the second RNA molecule of an siRNA complex of the
disclosure comprises a 5’-end phosphate and a 3’-hydroxy group.

10 In yet another embodiment, the antisense strand comprises a 5’-end phosphate and a
3’-hydroxy group.

In some embodiments of the disclosure, it is preferred that the RNA complex
comprises nucleotide analogues other than the hydroxymethyl substituted nucleotides. Such
nucleotide analogues other than the hydroxymethyl substituted nucleotides are termed below

15  as “alternatively modified nucleotides”.

The use of alternatively modified nucleotides may be favoured for several reasons.
They may e.g. be used to increase the melting temperature of the core double stranded region
of an siRNA complex of the disclosure.

The use of alternatively modified nucleotides may be favoured to increase the melting

20  temperature of the double stranded structure formed between the antisense strand and the
target nucleic acid.

Accordingly, in one embodiment, the antisense strand comprises alternatively
modified nucleotides. In another embodiment, the passenger strand of an siRNA complex of
the disclosure comprises alternatively modified nucleotides. In yet another embodiment, a

25  first and second RNA molecule of the passenger strand of an siRNA complex of the
disclosure each contains alternatively modified nucleotides. In one embodiment of the
disclosure, the number of alternatively modified nucleotides in the RNA complex is 10. In
other embodiments of the disclosure, the number of nucleotide analogues in the RNA
complexis 9, 8, 7,6, 5,4, 3,2 or 1, respectively. In one embodiment of the disclosure, the

30  number of alternatively modified nucleotides in the antisense strand is 10. In other
embodiments of the disclosure, the number of nucleotide analogues in the antisense strand is
9,8,7,6,5,4,3,2or 1, respectively. In another embodiment, all nucleotides of the antisense
strand are alternatively modified nucleotides or a combination of alternatively modified

nucleotides and hydroxymethyl-substituted nucleotides.
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Likewise, in another embodiment of the disclosure, the number of nucleotide
analogues in the passenger strand of an siRNA complex of the disclosure is 10. In other
embodiments of the disclosure, the number of nucleotide analogues in the passenger strand is
9,8,7,6,5,4,3,2or 1, respectively.

5 In another embodiment, all nucleotides of the passenger strand of an siRNA complex
of the disclosure are nucleotide analogues or a combination of alternatively modified
nucleotides and hydroxymethyl-substituted nucleotides.

In one embodiment, both the antisense strand and the sense strand of an siRNA
complex of the disclosure contain alternatively modified nucleotides.

10 In one embodiment, the alternatively modified nucleotides of the RNA complex are
identical, i.e. they are for example all LNA or all 2’-O-Me-RNA. In another embodiment,
various different alternatively modified nucleotides are used in the same RNA complex.

In one embodiment, the RNA complex comprises phosphorothioate linkages.

In another embodiment, the RNA complex comprises a mixture of natural

15  phosphodiester and phosphorothioate linkages.

Preferred nucleotide analogues of the disclosure is nucleotide analogues selected from
the group of 2°-O-alkyl-RNA monomers, 2’-amino-DNA monomers, 2’-fluoro-DNA
monomers, LNA monomers, HNA monomers, ANA monomers, FANA monomer, DNA
monomers, PNA monomers and INA monomers, but other monomers can also be used

20  [Nawrot and Sipa, Curr. Topics Med. Chem. 2006, 6, 913-925].

In one embodiment the hydroxymethyl substituent of the hydroxymethyl substituted
monomers of the disclosure is functionalized by a conjugating group. A conjugating group is
a group known to a person skilled in the art that changes, expands or improves the properties
of an RNA complex of the disclosure. Such groups may be useful for modulating cellular

25  distribution, organ distribution, tissue distribution, duplex melting temperatures, target
affinity, biostability, signalling of hybridization etc.

In one embodiment the hydroxymethyl substituent of the hydroxymethyl substituted
monomers of the disclosure is functionalized by an cther linkage between a conjugated group
and the methylene group of the hydroxymethyl substituent. See Figure 2 (Monomer F).

30 In one embodiment the hydroxymethyl substituent of the hydroxymethyl substituted
monomers of the disclosure is converted into a thioether functionality before incorporation
into the RNA complex of the disclosure using methods known to a person skilled in the art.

See Figure 2 (Monomer G).
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In another embodiment the hydroxymethyl substituent of the hydroxymethyl
substituted monomers of the disclosure is converted into a mercaptomethyl functionality
before incorporation into the RNA complex of the disclosure using methods known to a
person skilled in the art. See Figure 2 (Monomer G, R =H). This mercapto functionality is

5  properly protected as e.g. its acetyl derivative during RNA synthesis using methods know to a
person skilled in the art.

In one embodiment the hydroxymethyl substituent of the hydroxymethyl substituted
monomers of the disclosure is converted into an amine functionality before incorporation into
the RNA complex of the disclosure using methods known to a person skilled in the art. See

10  Figure 2 (Monomer I, R = H). This amine functionality is properly protected as e.g. its
trifluoroacetyl or Fmoc derivative during RNA synthesis using methods know to a person
skilled in the art.

In one embodiment the hydroxymethyl substituent of the hydroxymethyl substituted
monomers of the disclosure is acting as a handle for attachment of amide-linked conjugating

15  groups. This involves conversion of the hydroxyl unit of the hydroxymethyl substituent into
an amine unit, for example as described above, and further derivatization of this amino group
by e.g. a conjugating group by amide bond formation using methods known to a person
skilled in the art. This may take place before RNA synthesis or after RNA synthesis using
methods known to a person skilled in the art (Figure 2, Monomer H)

20 In one embodiment the hydroxymethyl substituent of the hydroxymethyl substituted
monomers of the disclosure is acting as a handle for attachment of amino-linked conjugating
groups. This involves conversion of the hydroxyl unit of the hydroxymethyl substituent into
an amine unit, for example as described above, and further derivatization of this amino group
by e.g. a conjugating group by amine bond formation using methods known to a person

25  skilled in the art. This may take place before RNA synthesis or after RNA synthesis using
methods known to a person skilled in the art (Figure 2, Monomer I).

In still one embodiment, the amine group used for conjugation is an amino group, a
piperazino group or a diamino alkyl group. Such monomers are called amine-derivatized
monomers. Each of these groups may be further derivatized or conjugated (Figure 2,

30 Monomer J).

In one embodiment, the RNA complex of the disclosure has reduced off target effects
as compared to native RNA complexes.

In one preferred embodiment, the RNA complex has at least one hydroxymethyl-

substituted monomer of the disclosure in the antisense strand.
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In another preferred embodiment, the RNA complex has at least one hydroxymethyl-
substituted monomer of the disclosure incorporated in or around the so-called seed region of
the antisense strand, i.e. in at least one of positions no. 1-12 from the 5’-end of the antisense
strand. In yet another preferred embodiment, the RNA complex has at least one
hydroxymethyl-substituted monomer of the disclosure incorporated in at least one of
positions no. 2-10 from the 5’-end of the antisense strand. In yet another preferred
embodiment, the RNA complex has one hydroxymethyl-substituted monomer of the
disclosure incorporated in one of positions no. 3-8 from the 5’-end of the antisense strand. In
yet another preferred embodiment, the RNA complex has one hydroxymethyl-substituted
monomer of the disclosure incorporated in one of positions no. 7 or 8 from the 5’-end of the
antisense strand. In yet another preferred embodiment, the RNA complex has one
hydroxymethyl-substituted monomer of the disclosure incorporated in position no. 7 from the
5’-end of the antisense strand. In yet another preferred embodiment, the RNA complex has
one hydroxymethyl-substituted monomer of the disclosure incorporated in positions no. 9-16
from the 5’-end of the antisense strand. In yet another preferred embodiment, the RNA
complex has one hydroxymethyl-substituted monomer of the disclosure incorporated in
positions no. 9-11 from the 5’-end of the antisense strand. In yet another preferred
embodiment, the RNA complex has one hydroxymethyl-substituted monomer of the
disclosure incorporated in positions no. 9-10 from the 5’-end of the antisense strand. In
another embodiment, the RNA complex of the disclosure produces a reduced immune
response as compared to native RNA complexes.

In still another embodiment, the RNA complexes of the disclosure have a prolonged
effect as compared to native RNA complexes.

In yet another embodiment, the RNA complexes of the disclosure have an increased
effect as compared to native RNA complexes. Accordingly, in a preferred embodiment, the
RNA complex mediate RNAi more effectively than the native RNA complex, e.g. by more
efficient degradation of target mRNA or by more efficient translational inhibition of target
mRNA.

In still another embodiment, the RNA complexes of the disclosure are delivered
efficiently to specific organs or tissues of a human or an animal.

In yet still another embodiment, the RNA complexes of the disclosure are able to
penetrate the cell membrane efficiently. In yet still another embodiment, the RNA complexes

of the disclosure are able to penetrate the cell membrane more efficiently that natural RNA
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complexes. In one embodiment, the RNA complexes of the disclosure are able to bind to
plasma proteins which increase the retention of the RNA complexes in the human body.

In one embodiment, the RNA complex may be a blunt ended double-stranded RNA
(dsRNA) that downregulates the expression of a target nucleic acid, the dsSRNA comprising a
sense strand and an antisense strand, a double-stranded region of from 19 to 24 base pairs,
and one or more hydroxymethyl substituted nucleomonomers linked to at least one blunt end
of the dsRNA. In a related embodiment, the sense strand and the antisense strand
independently have from 19 nucleomonomers. In another related embodiment, the sense
strand comprises one or more hydroxymethyl substituted nucleomonomers. In yet another
embodiment, one or more hydroxymethyl substituted nucleomonomers are in position 1, 2, 3,
4, and/or 5 from the 5’-end of the sense strand. In a related embodiment, the antisense strand
comprises one or more hydroxymethyl substituted nucleomonomers. In a related
embodiment, one or more hydroxymethyl substituted nucleomonomers are in position 4, 5, 6,
7, 8,9 and/or 10 from the 5’-end of the antisense strand.

In another embodiment, the RNA complex may be a blunt ended double-stranded
RNA (dsRNA) that downregulates the expression of a target nucleic acid, the dsSRNA
comprising a sense strand and an antisense strand, a double-stranded region of from 25 to 30
base pairs, and one 3’-end overhang comprising hydroxymethyl substituted nucleomonomers.
In a related embodiment, the sense strand and the antisense strand independently have from
25 to 35 nucleomonomers. In yet another embodiment, the sense strand has 25
nucleomonomers and the antisense strand has 27 nucleomonomers. In yet another
embodiment, the sense strand comprises one or more hydroxymethyl substituted
nucleomonomers. In another embodiment, one or more hydroxymethyl substituted
nucleomonomers reduce or prevent cleavage of the dSRNA by the Dicer enzyme. In a related
embodiment, the one or more hydroxymethyl substituted nucleomonomers flank the Dicer
cleavage site of the dsSRNA. In another embodiment, the one or more hydroxymethyl
substituted nucleomonomers are in position 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
and/or 32 from the 5’-end of the sense strand. In a related embodiment, the antisense strand
comprises one or more hydroxymethyl substituted nucleomonomers. In a related
embodiment, the one or more hydroxymethyl substituted nucleomonomers are in position 5,
6,7,8,9,10, 11, 12, 13, 14, 15, 16, and/or 17 from the 5’-end of the antisense strand. Ina
related embodiment, the hydroxymethyl substituted nucleomonomer is a 2'-3'-seco-

nucleomonomer.
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As used herein the term “bifunctional RNA complex” or “bifunctional dsSRNA”
means an RNA complex having a sense strand and antisense strand, wherein the sense strand
and the antisense strand are each complementary to different regions of the same target RNA
(i.e., a first region and a second region), or are each complementary to a region of at least two

5 different target RNAsS.

In one embodiment, the RNA complex may be a bifunctional RNA complex having
two blunt-ends and an hydroxymethyl substituted nucleomonomer at position(s) 5, 6, 7,
and/or 8 from the 5’-end of each of the guide strand and passenger strand.

In one embodiment, the bifunctional RNA complex comprise two blunt-ends, a sense

10  strand and a antisense strand, wherein the sense strand comprises an hydroxymethyl
substituted nucleomonomer at position(s) 5, 6, 7, and/or 8 from the 5’-end of the sense strand,
and the antisense strand comprises an hydroxymethyl substituted nucleomonomer at
position(s) 5, 6, 7, and/or 8 from the 5’-end of antisense strand, and wherein the sense strand
is complementary to a first region of a target RNA and the antisense region is complementary

15  to asecond region of the target RNA, wherein the first region and the second region are non-
overlapping regions of the target RNA. In a related embodiment, the first and second regions
of the target RNA partially overlap.

In one embodiment, the bifunctional RNA complex comprise two blunt-ends, a sense
strand and a antisense strand, wherein the sense strand comprises an hydroxymethyl

20  substituted nucleomonomer at position(s) 5, 6, 7, and/or 8 from the 5’-end of the sense strand,
and the antisense strand comprises an hydroxymethyl substituted nucleomonomer at
position(s) 5, 6, 7, and/or 8 from the 5’-end of antisense strand, and wherein the sense strand
is complementary to a first region of a first target RNA and the antisense region is
complementary to a second region of a second target RNA, wherein the first target RNA and

25  the second target RNA are different target RNAs, or have less than 95% homology, or 90%
homology, or 85% homology, or 80% homology, or 75% homology, or 70% homology, or
65% homology, or 60% homology, or 55% homology or 50% homology. In a related

embodiment, the first and second target RNAs are in the same cellular pathway.

30 Methods of Preparing an RNA Complex

Another aspect of the disclosure is a method of preparing a two stranded RNA
complex of the disclosure comprising incubating the antisense strand with the passenger

strand under conditions wherein a RNA complex comprising a core double stranded region is
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formed, said RNA complex being capable of mediating RNA interference of a corresponding
cellular RNA.

In another aspect of the disclosure a method of preparing an RNA complex
comprising one or more hydroxymethyl substituted nucleomonomers that regulates the
expression of a target mRNA, comprising the steps of synthesizing at least two nucleic acid
strands each having from 15 to 40 nucleomonomers; combining the synthesized nucleic acid
strands under conditions suitable for form a blunt-ended RNA complex having a double-
stranded region; and wherein the 3’-end of each strand comprises one or more hydroxymethyl
substituted nucleomonomers.

In another aspect of the disclosure a method of preparing an RNA complex
comprising one or more hydroxymethyl substituted nucleomonomers that regulates the
expression of a target mRNA, comprising the steps of synthesizing at least two nucleic acid
strands each having from 18 to 30 nucleomonomers; combining the synthesized nucleic acid
strands under conditions suitable for a blunt-ended RNA complex having a double-stranded
region; and wherein the 3’-end of each strand comprises one or more hydroxymethyl
substituted nucleomonomers.

In alternative embodiments of this aspect, the RNA complex is substituted by an RNA
duplex of the disclosure (tenth aspect).

Still another aspect of the disclosure is a method of mediating nucleic acid
modification of a target nucleic acid in a cell or an organism comprising the steps of
contacting a cell or organism with the RNA complex of the disclosure under conditions
wherein modification of a target nucleic acid can occur, and thereby mediating modification
of a target nucleic acid.

In preferred embodiments, the method of mediating nucleic acid modification of a
target nucleic acid is performed in vitro. In preferred embodiments, the method of mediating
nucleic acid modification of a target nucleic acid is performed in vivo, i.e. in animals, in
humans or in non-human animals. In preferred embodiments, the method of mediating
nucleic acid modification of a target nucleic acid is performed in cell cultures. In yet another
embodiment, the method is performed on an isolated cell.

In a preferred embodiment, the nucleic acid modification of the method is RNA
interference, preferable degradation of target mRNA or translational inhibition of target
mRNA or inhibition of regulatory non-coding RNA (e.g., microRNA).

In another embodiment, the nucleic acid modification is DNA methylation.
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In alternative embodiments of this aspect, the RNA complex is substituted by either an
oligonucleotide of the disclosure (ninth aspect) or an RNA duplex of the disclosure (tenth
aspect).

A fourth aspect of this disclosure includes a method of examining gene function.
Another aspect of the disclosure is a method of examining the function of a gene in a cell or
organism, the method comprising the steps of introducing an RNA complex of the disclosure
corresponding to the gene into a cell or an organism, thereby producing a test cell or test
organism, maintaining the test cell or test organism under conditions under which
modification of a target nucleic acid can occur, and observing the phenotype of the test cell or
organism produced in step b and optionally comparing the observed phenotype with the
phenotype of an appropriate control cell or control organism, thereby providing information
about the function of the gene. The RNA complex of the disclosure can be introduced into
cells e.g. using transfection, as outlined in the appended examples. The phenotype of the
organism or cell may be observed e.g. using proteomics to assess protein levels or using
microarrays to assess RNA levels. Also a more defined phenotype may be used, e.g. the
expression of one particular gene. The information obtained about the function of a gene
may be used to determine whether a gene product is a suitable target for therapeutic
intervention in relation to a particular disease. Thus, if it is demonstrated that a certain gene
product act in a certain biochemical pathway known to be affected in ¢.g. a specific subtype
of cancer, the gene product might be a suitable target for therapeutic intervention for
treatment of the aforementioned subtype of cancer.

In a preferred embodiment of the method of examining the function of a gene in a cell
or organism, the nucleic acid modifications of the method are RNA interference, preferable
degradation of target mMRNA or translational inhibition of target RNA.

In another embodiment, the nucleic acid modification is DNA methylation.

In preferred embodiments of the method of examining the function of a gene in a cell
or organism, the method is performed in cell cultures, in vitro or in vivo.

In yet another embodiment, the method is performed on an isolated cell.

In alternative embodiments of this aspect, the RNA complex is substituted by either
an oligonucleotide of the disclosure (ninth aspect) or an RNA duplex of the disclosure (tenth

aspect).

In a fifth aspect of this disclosure, a method of evaluating agent is provided. Another

aspect of the disclosure is a method of assessing whether an agent acts on a gene product
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comprising the steps of introducing the RNA complex of the disclosure corresponding to
said gene into a cell or organism, thereby producing a test cell or test organism maintaining
the test cell or test organism under conditions under which modification of a target nucleic
acid occurs, introducing the agent into the test cell or test organism, observing the phenotype
of the test cell or organism, and optionally comparing the observed phenotype with the
phenotype of an appropriate control cell or control organism, thereby providing information

about whether the agent acts on the gene product.

In a preferred embodiment of the method of assessing whether an agent acts on a gene
or gene product, the nucleic acid modifications of the method are RNA interference,
preferable degradation of target RNA or translational inhibition of target RNA. In another
embodiment, modification of nucleic acid modifications is DNA methylation.

In preferred embodiments of the method of assessing whether an agent acts on a gene
product, the method is performed in cell cultures, in vitro or in vivo. In yet another
embodiment, the method is performed on an isolated cell. In alternative embodiments of this
aspect, the RNA complex is substituted by either an oligonucleotide of the disclosure (ninth
aspect) or an RNA duplex of the disclosure (tenth aspect).

In a sixth aspect of the disclosure, a pharmaceutical composition is provided. Still
another aspect of the disclosure is the RNA complex and a pharmaceutically acceptable
diluent, carrier or adjuvant. It will be apparent to the skilled person that the RNA complexes
of the disclosure can be designed to target specific genes and gene products. It is to be
understood that the RNA complexes will target a DNA sequence or a RNA sequence, and not
a protein. However, the level of a gene product such as a protein may be affected indirectly, if
it’s mRNA or a non-coding RNA is modified e.g. by RNA degradation or translational
inhibition. Also the expression of the gene encoding the protein may be affected, e.g. because
of DNA methylation.

In alternative embodiments of this aspect, the RNA complex is substituted by either
an oligonucleotide of the disclosure (ninth aspect) or an RNA duplex of the disclosure (tenth
aspect).

In a seventh aspect of this disclosure, a use of a medicament is provided. Thus,
another aspect is the RNA complex of the disclosure for use as a medicament. Once a
therapeutic target has been validated, the skilled person can design RNA complexes that
affect the level and the activity of the target, because the specificity of the RNA complexes

lies exclusively within the sequence of the antisense strand. For native RNA complexes with
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a continuous passenger strand, there remains a problem with off-target effects due to the
passenger strand acting as a guide sequence.

In alternative embodiments of this aspect, the RNA complex is substituted by either
an oligonucleotide of the disclosure (ninth aspect) or an RNA duplex of the disclosure (tenth
aspect).

In an eighth aspect of this disclosure, monomers are provided. An aspect of the
disclosure is monomers suitable for incorporation of the hydroxymethyl substituted
monomers of the disclosure and methods for their preparation from readily available starting
materials. Thymin-1-yl derivatives of hydroxymethyl substituted monomers of the disclosure
have been incorporated into DNA strands, and procedures for preparation of their
phosphoramidite building blocks for automated DNA/RNA synthesis have been reported [K.
D. Nielsen et al., Bioorg. Med. Chem. 1995, 3, 1493; H. Thrane et al., Tetrahedron 1995, 51,
10389; P. Nielsen et al., Bioorg. Med. Chem. 1995, 3, 19].

Most often, the RNA complexes of the disclosure will be prepared by automated
oligonucleotide synthesis as known to a person skilled in the art. The incorporation of the
hydroxymethyl substituted monomers of the disclosure into the RNA complexes of the
disclosure follows standard methods for a) RNA synthesis on an automated RNA synthesizer,
b) RNA work-up, ¢) RNA purification and d) RNA isolation [F. Eckstein, Oligonucleotides
and Analogues, IRL Press, Oxford University Press, 1991]. The hydroxymethyl substituted
RNA oligonucleotides (= RNA strands) and RNA complexes can be synthesised using
phosphoramidite derivatives using the standard techniques for RNA synthesis.

In a preferred embodiment, methods of preparation of the phosphoramidite
derivatives of the hydroxymethyl substituted monomers of the disclosure begins from a
ribonucleoside, for example a O5’-DMT protected derivative of a ribonucleoside that for the
bases adenine, guanine, cytosine and 5-methylcytosine contains base protecting groups like
for example, benzoyl, isobutyryl, acetyl, phenoxyacetyl, tert-butylphenoxyacetyl or other
standard base protecting groups known to a person skilled in the art.

In a preferred embodiment, the disclosure comprises methods to prepare monomeric
building blocks suitable for incorporation of the Monomers D and E having a 2°, 3’-cleaved
carbon-carbon bond (ribonucleoside nomenclature).

In other preferred embodiments, the disclosure comprises methods to prepare
monomeric building blocks suitable for incorporation of the Monomers like F-J having a
2’,3’-cleaved carbon-carbon bond and in addition carrying a functionality or group at for

example its 2°-carbon atom (ribonucleoside nomenclature) other than a hydroxy group.

40



P2 3" HEXOOXKXKXKXXXXXXXXX 5" ANTI SENSE 20, 21 55 )
XXHXXXXXXXKXAKXAKXKXXHH 3" SENSE 3, 20, 21 P3 3'
HEXOOOXOKBOIPOOEKIE XX PCT/US2009/066610

In a preferred embodiment of the disclosure, the method of preparation of the
phosphoramidite derivatives of Monomer D comprises among the key steps 2°,3’-glycol
cleavage, reduction of the resulting intermediate, selective O2’-protection and O3’-
phosphitylation.

5 In a preferred embodiment the 2°, 3’-glycol cleavage is undertaken using oxidative
cleavage with for example sodium periodate as reagent.

In another preferred embodiment the reduction of the intermediate after sodium
periodate cleavage is reduced to the corresponding diol affected by for example sodium
borohydride.

10 For incorporation of Monomer D into the RNA complexes of the disclosure it is
necessary to protect the 2’-hydroxy group (ribonucleoside nomenclature). In a preferred
embodiment of the disclosure this is done by benzoylation. It may be beneficial to use only
slightly more than one equivalent of benzoylation reagent (benzoyl chloride or e.g. benzoyl
anhydride) in order to optimize the selectivity of the protection, i.e. the amount of O2’-

15  benzoylation relative to O3’-benzoylation. In one preferred embodiment the benzoylation is
performed below room temperature. In another useful embodiment the benzoylation is
performed below 0 °C or even below -50 °C.

In another preferred embodiment the O2’-protection is done by acetylation or by
performing acylation using an acylation reagent known to a person skilled in the art of

20  organic synthesis.

In another preferred embodiment the O2’-protection is done by silylation using a
silylation reagent and method known to a Person skilled in the art of organic synthesis. A
preferred silylation protecting group is tert-butyldimethylsilyl or triisopropyloxymethyl.

The subsequent phosphitylation reaction is in a preferred embodiment performed

25  using either the so-called “PCI” reagent [PCI(OCH,CH,CN)(N(iPr);)] or the so-called “bis-
amidite” reagent [P(OCH,CH,CN)(N(iPr)2)s].

In a preferred embodiment of the methods of preparation of the phosphoramidite
derivatives of Monomer D, the starting material is a ribonucleoside, for example a O5’-DMT
protected derivative of a ribonucleoside that for the bases adenine, guanine, cytosine and 5-

30 methylcytosine contains base protecting groups like for example, benzoyl, isobutyryl, acetyl,
phenoxyacetyl, tert-butylphenoxyacetyl or other standard base protecting groups known to a
Person skilled in the art.

In a preferred embodiment of the disclosure, the method of preparation of the

phosphoramidite derivatives of Monomer E comprises among the key steps 2°,3-glycol
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regio 0gp-nucl eoti de hydroxynet hyl nucl eonononers attached to

5' -en Bantlsense strand (or at positions 26 and 27 in the

anti sense strandmdmupt&ngdémbmmnhésﬂmqmnmxbbpnmeeammpm@nsbn@ﬁgdmwksthe

nydr oxy TR indle PYGLSRURAGGR AERUR hA% ) Flial 4 POSLALO DR loelit St rand
hydroxynﬁbmyMMnma&HmmnnﬂwmgadmkaomﬂﬂyMGma°eahdln&n(ﬂmmsﬂasﬁmstrand (or at
position 25 in the t rand countln e sense
Perand. erRekub SRy R s ot e B 48 HEN Saaé?ngp%%w. on of

t hat 18t r aivdmewenité (fgr dxampletah®S’ HME pebtaited ivensdl¢aiid) 2°,3° Mbicbfcldavize, RNA

Conplex 3' Stra Posi ti a
P educttlon ortthe resulttmg 1nt(er1%ed1ate selective O3"-protection, convlc;'rsmn of the%NSE

orkied

hydroxy group, O3’-deprotection and O3’-phosphitylation. The O3’-protection can for
example be performed by silylation or acylation, or a combination of the both like first O2’-
benzoylation, then O3’-silylation, and then O2’-debenzoylation. Other protecting groups may
15  also be applied as would be clear for a person skilled in the art. The conversion of the 2’-
hydroxy group into another group like amino, acylated amino, alkylated amino, dialkylated
amino, carbamoylated amino, piperazino, acylated piperazino, alkylated piperazino,
carbamoylated piperazino, mercapto, acylated mercapto, alkylated mercapto, disulfide,
acylated hydroxy, alkylated hydroxy, carbamoylated hydroxy, etc., or by substituted and/or
20  protected derivatives of these groups, can be performed using methods and procedures known
to a person skilled in the art of organic synthesis. Such methods and procedures include
substitution reactions on an activated derivative of the 2’-hydroxy group or acylation or
carbamoylation reactions. Such methods and procedures also include O2’-alkylation reactions
and alkylation reactions after inclusion of other C2’ attached groups like amino or mercapto.
25  Yet another possibility is oxidation of the 2’-hydroxy group to give an aldehyde functionality,
which may be further modified by e.g. reaction with nucleophiles, or to give a carboxy
functionality, which may be further modified by e.g. reaction with nucleophiles after
conversion of the carboxy functionality into an antivated derivative like an active ester.
In another embodiment of the disclosure, the method to prepare monomeric building
30  blocks suitable for incorporation of the Monomers like F-J, but “inversed” (like Monomers D
and E can be considered “inversed”) such that the O2” atom is phosphitylated and it is the 3’-
hydroxy group that is converted into another group such that the C3’ atom is linked to a
functionality other that a hydroxy group, comprises among the key steps starting from a

ribonucleoside (for example a O5’-DMT protected ribonucleoside) 2°,3’-glycol cleavage,

42



21,22 2 3" XXX HKXHHXXXXX 5" ANTI SENSE 6, 7 5
XHXXKXAKXXKXKXAKXAKXAKXKXHHXXX 3" SENSE 21, 22 3 3'

XXX BABPQREFDBXKKXAKXKX 5" ANTI SENSE 5" XXX XREXIOR2DPEFEKKKX - 3
SENSE 4

reduction of the resulting intermediate, selective O2’-protection, conversion of the 3°-
hydroxy group, O2’-deprotection and O2’-phosphitylation. The O2’-protection can for
example be performed by silylation or acylation, or a combination of the both. Other
protecting groups may also be applied as would be clear for a person skilled in the art. The
5  conversion of the 3’-hydroxy group into another group like amino, acylated amino, alkylated
amino, dialkylated amino, carbamoylated amino, piperazino, acylated piperazino, alkylated
piperazino, carbamoylated piperazino, mercapto, acylated mercapto, alkylated mercapto,
disulfide, acylated hydroxy, alkylated hydroxy, carbamoylated hydroxy, etc., or by
substituted and/or protected derivatives of these groups, can be performed using methods and
10  procedures known to a person skilled in the art of organic synthesis. Such methods and
procedures include substitution reactions on an activated derivative of the 3’-hydroxy group
or acylation or carbamoylation reactions. Such methods and procedures also include O3’-
alkylation reactions and alkylation reactions after inclusion of other C3’ attached groups like
amino or mercapto. Yet another possibility is oxidation of the 3’-hydroxy group to give an
15 aldehyde functionality, which may be further modified by e.g. reaction with nucleophiles, or
to give a carboxy functionality, which may be further modified by e.g. reaction with
nucleophiles after conversion of the carboxy functionality into an antivated derivative like an
active ester.
In one embodiment, a 2°-C-piperazino derivative is prepared by converting the 2’-
20  hydroxy group into a leaving group (e.g. mesylate derivative) followed by reaction with a
large excess of piperazine. This for example can be performed as a step toward synthesis of a
phosphoramidite of structure Amidite J (see figure below).
In yet another embodiment, the disclosure comprises methods to prepare monomeric
building blocks suitable for incorporation of the hydroxymethyl substituted monomers of the
25  disclosure carrying groups or functionalitics at the C1’ atom (ribonucleoside nomenclature)
that is different from a natural nucleobase. Such groups or functionalities, that may contain
protecting groups, include e.g. pyrene, perylene, fluorophores, hydrogen, alkyl, reactive
groups and heterocycles other than the natural nucleobases.
In yet another embodiment, the disclosure comprises methods to prepare monomeric
30  building blocks suitable for incorporation of the hydroxymethyl substituted monomers of the
disclosure that are constituted as H-phosphonate derivatives instead of phosphoramidite

derivatives.
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Below are shown examples of structures of some preferred embodiments of the
disclosure with respect to phosphoramidite (=amidite) building blocks (DMT = 4,4’-

dimethoxytrityl; Base = natural nucleobase; CEtO = cyanoethoxy):

DMTO 0 Base DMTO o Base DMTO 0 Base DMTO 0 Base
TBDMSO TBDMSO 7 7
Cl) OBz O

Cl) OTBDMS (|3 OBz |
EtO—-P< CEtO-P< .. CEtO-P«, .. CEtO-P«, ..
CEtO N(iPr), N(iPr), N(iPr), N(@iPr)s

Amidite B Amidite C Amidite D Amidite E

DMTOkOfase DMTOKO\/‘I%SG

(l) O-R (|) S-R
CEto_P\N(iPr)z CEtO_P\N(iPr)Z

10 Amidite F Amidite G

DMTO—%oﬁase DMTOkO Base DMTOko{ase

(l) NH (l) NHR ¢ N
CEtO-R, ’:0 CEtO-R, CEtO-R, [ j
N(Pr);R N(iPr), N(iPr), T=
o
R

Amidite H Amidite |
Amidite J

R = alkyl, cholesteryl derivatives, fluorophores, polyamines,
fatty acids, amino acids, saccharides or polypeptides, etc.

15 In a ninth aspect of this disclosure, an oligonucleotide comprising acyclic
oligonucleotides is provided. A ninth aspect of the disclosure is an oligonucleotide
comprising a hydroxymethyl substituted nucleomonomer. As will be apparent from the
description and the examples section such oligonucleotide has various uses and advantages.

In a preferred embodiment, the hydroxymethyl substituted nucleomonomer is a 2°-3’-

20  seco-nucleomonomer. Oligonucleotides of the disclosure comprising hydroxymethyl

substituted nucleomonomers have surprisingly been found to be substrates cellular enzymes
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of the RNAi machinery and in some instances, these oligonucleotides are even better
substrates than an identical oligonucleotide without hydroxymethyl substituted
nucleomonomers.

Preferably, the hydroxymethyl substituted nucleomonomer is selected from the group
consisting of monomer E, F, G, H, I or J (see figure 1). As will be clear to a person of
ordinary skill in the art, G, F, H, I and J can all be made from synthetic precursors of
monomer D. As indicated in figure 2, the acyclic monomers may be transformed into
derivatives carrying conjugating groups such cholesterol derivatives, alkyl, fluorophores,
polyamines, amino acids, saccharides, oligonucoeotides and/or polypeptides. Such
conjugating groups may ¢.g. be useful for better biostability and/or biodistribution when the
oligonucleotide is used for modulating the activity of target mRNAs in cells, organs or
organisms.

The length of the oligonucleotide is preferably from 10 to 40 nucleomonomers. Even
more preferred is a length from 18 to 30 nucleomonomers.

In a preferred embodiment, the oligonucleotide of the disclosure comprises less than 5
hydroxymethyl substituted nucleomonomers. In another preferred embodiment, the
oligonucleotide comprises no more than 1 hydroxymethyl substituted nucleomonomer per 5
nucleomonomers other than hydroxymethyl substituted nucleomonomers. Even more
preferred is no more than 1 acyclic monomer per 8 nucleomonomers other than
hydroxymethyl substituted nucleomonomers. If the number of hydroxymethyl substituted
nucleomonomer gets too high, the binding affinity of the oligonucleotide of the disclosure to
a complementary nucleic acid is compromised. In another embodiment, the oligonucleotide
comprises from 1 to 5 hydroxymethyl substituted nucleomonomers.

In a preferred embodiment, hydroxymethyl substituted nucleomonomers are present
in position 1, 2, 3, 4, 5, 6, 7, and/or 8, and more preferably in positions 2, 3, 4, 5, 6, and/or 7
of the oligonucleotide. The positions are counted from the 5’end of the oligonucleotide.
Hydroxymethyl substituted nucleomonomers in these regions will reduce or prevent the
oligonucleotide from acting as a microRNA, as these positions correspond to the so-called
seed region of a microRNA. This is relevant e.g. where the oligonucleotide is intended to
function as the guide strand of an siRNA.

In a preferred embodiment, all hydroxymethyl substituted nucleomonomers in the
antisense strand are present in positions 9, 10, 11, 12, 13, 14, 15, and/or 16, wherein the
positions are counted from the 5’-end of the antisense strand. Even more preferably, the

hydroxymethyl substituted nucleomonomers in the antisense strand is present in position 9,
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25 10 15 3" HHXOXOOOXOXKXKXXXXXX 5" ANTI SENSE 26, 27 EXAMPLE
3 Position Specific Effects of Hydroxynethyl Nucl eononomer Substitution in
Rl SC Lengwb 2RNA6EBApl exes 20 The substitution patterns @Eooitist@p/os@pr esent ed
in the exanpl e above were applied to different sequence specific R SC

| engt h RNA conpl exes. These RNA conpl exes are provided in tables 1-7 bel ow
Hydr oxynmet hyl substituted nononer(s) in the sequences of the table bel ow

are identjof dn@dras. huglqgk&sewe%fﬁydmy%qetmsmﬁude@h&&éonﬁ%@leﬂ‘s%thtehe hucl eobase
(e.g., 25"unaC' indicates that thé cytosine conprises a hydroxymet hyl

subst i t utEdeHYionsygiomovidgnduge th@\@nt@@m/m@lﬁs@ﬁ@ﬁ@sngﬁ%wwrer@m e 1:
RI SC LengjdyikNA ¢ 1&’6@%111&191%%1{%&%%@&1@@ Hﬁ&%ﬁmaﬁ%gﬁ%ne RNA Conpl ex

Identlfler (Mtif#) Sense Sequence 5' to orientation Anti sense Seqguence
5 to 3' oriehtapicEreGangglimenohé ¢ligedudbaEiAGISUAGOAVASUONETCSERsID NO 1)

5  more than 8 consecutive DNA monomers. Even more preferred is no more than 6 consecutive
DNA monomers and most preferably in no more than 4 consecutive DNA monomers.
Consecutive DNA monomers typically will enable the oligonucleotide to activate RNase H
when bound to a complementary RNA, which leads to degradation of the RNA. In some
embodiments of the disclosure, this is not desirable. Thus, in a further embodiment, the

10  oligonucleotide does not contain any DNA monomers at all.

In other embodiments, RNase H activation is desirable and it is preferred that the
oligonucleotide comprises more than 4 consecutive DNA monomers, more preferably more 6
DNA monomers and most preferably more than 8 DNA monomers.

In yet another embodiment, the oligonucleotide comprises more than 50% RNA

15  monomers. A high degree of RNA monomers will facilitate interaction with RNA-interacting
proteins, e.g. by functioning as a substrate or guide (or co-factor) for a cellular enzyme such
as RISC.

In another embodiment, it is preferred that more than 80% of the monomers of the
oligonucleotide are RNA monomers. In yet another embodiment, it is preferred that more

20  than 90% of the monomers of the oligonucleotide are RNA monomers.

The oligonucleotide may also comprise nucleomonomer analogues. In one such
embodiment, hydroxymethyl substituted nucleomonomers and RNA monomers make up
more than 80% of all nucleomonomers. In another embodiment, acyclic monomers and RNA
monomers make up more than 90% of all nucleomonomers.

25 When the oligonucleotide comprises nucleomonomer analogues, it is preferred that
they are selected from the group consisting of 2°-O-alkyl-RNA monomers, 2’-amino-DNA
monomers, 2’-fluoro-DNA monomers, LNA monomers, PNA monomers, HNA monomers,
ANA monomers, FANA monomers, CeNA monomers, ENA monomers, DNA monomers
and INA monomers. Nucleotide analogues are typically used to modulate binding affinity,

30 increase biostability and in general give the oligonucleotide more drug-like properties.

In one embodiment, the oligonucleotide comprises at least 2 LNA nucleotide
analogues. Hydroxymethyl substituted nucleomonomers typically decrease the melting
temperature (i.e. binding affinity) of the oligonucleotide of the disclosure base paired to a

complementary nucleic acid and LNA nucleomonomers may be used to counteract this
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UAAGUAUGCUAGAGUCCCGTT (SEQ ID N0 12) G3789 (22) CGGGACUCUAGCAUACUUNAUATT
(SEQ ID NO 2) UAAGUAUGCUAGAGUCCCGTT (SEQ I D NO. 13) G3789 (24)
CunaGGGAGUGUABMEKISEUUATT (SEQ I D NO 3) UAAGUAUGCUAGAGUBCTEFRI0PBESD1 D NO
14) G3789 (26) CGGGACUCUNaUUunaAGCAUACUUATT (SEQ ID NO 4)
UAAGUAUGCUAGAGUCCCGTT (SEQ ID NO. 15) G3789 (27) CGGGACUCUAGCAUACUUATT ( SEQ
ID NO 5) UunaAAGUAUGCUAGAGUCCCGTT (SEQ ID NO 16) G3789 (31)
COCACUBGANMOHIA TG R DR 61 KARCHIMEELAGHBCEGR nalnaU (SEQ
ID NO 17) G3789 (32 g%GGA CUCUAGCAUNaUACUUNAUATT ( SEQ )
UAAGUAUGSURGAGIaBEETTORosRD i Blenfizal e mantsg of B hudlstmonomers.
mnacmAunaCJJg%Q%}g@g%m @SU(%_‘}LJ EQID

NO. 19) G3789 (34) CGGGACUCU Hmé‘%%%u%&%%@r SEQ D !§ B frbdchs 4nd
UunaAAGJtRﬂ‘é%@@@QM@S\GJCCCGTT (SEQ ID NO 20) G3789 (35)

21) 789 (36) H@%@%&%@J{ﬁ%&#@ g&@ﬁ%%@%%%mm%p I D NO

UAAGUAuUN& Mef-SRFYA DoiNer 2)d LEAmcleWﬂe analogues
2010/ 065756P% USZ%NI%/ 061?062*1 en-l[_atg %%Oflucleo‘?ge IO_F tﬂg dlsclosure com Tl s sxo%e or fhat Tar get

I nfl uenza PA ex 1
more linkage(s) selected from the group consisting of phosophorothioate linkage,

boranophosphate linkage, ethylphosphonate linkage, phosphoramidate linkage and
10  phosphortriester linkage. Most preferred are a phosphorothioate linkage and/or a
boranophosphate linkage. These linkages improve the biostability of the oligonucleotide and
have also been shown to have a positive effect on the biodistribution of the oligonucleotide.
In a preferred embodiment, the oligonucleotide comprises more than 50% of the
aforementioned internucleotide linkages and even more preferably more than 75%. In one
15  embodiment, all internucleotide linkages are of the aforementioned types.
In a preferred embodiment, the oligonucleotide of the disclosure is not base paired to
a complementary oligonucleotide, i.e. the oligonucleotide of the disclosure is single stranded.
In yet another embodiment, the oligonucleotide is capable of mediating RISC
dependent translational repression or degradation of target mRNAs complementary to the
20  oligonucleotide. The skilled person will recognize RISC as the RNA Induced Silencing
Complex and understand that in this embodiment, the oligonucleotide will act as a guide
sequence for RISC and thereby guide RISC to RNA oligonucleotides, typically mRNAs that
harbor partial or full complementarity to the oligonucleotide of the disclosure. When the
oligonucleotide guides RISC to mRNA targets of partial complementarity, the
25  oligonucleotide may be seen as a microRNA mimic and when the oligonucleotide guides
RISC to mRNA targets of full complementarity; it may be seen as a single or double stranded
siRNA.
RISC dependence may be assessed in cell lines by knocking out components of RISC
using siRNA against the mRNAs encoding the RISC components and evaluate the activity of
30 the oligonucleotide in the knock-out cell line. Such experiments are well known to those
skilled in the art.
In a tenth aspect of this disclosure, an RNA duplex comprising oligonucleotide of
disclosure is provided. A tenth aspect of the disclosure is an RNA duplex comprising a first

oligonucleotide according to the disclosure and a second oligonucleotide. In a preferred
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(Motif #) Sense Sequence 5' to 3' orientation Antisense Sequence 5 to 3
orientation G8282 unnodi fi ed GCAAUUGAGGAGUGCCUGATT (SEQ I D NGO 23)
UCAGGCA T (SEQ ID NO 34) 8282 (22) GCAAUUCATHABISORIGuMaGATT
(SEQ I D NGO 24) UCAGGCACUCCUCAAUUCCTT (SEQ ID NGO 35) 8282 (24)
GunaCAAUUGAGGAGUGCCUGATT (SEQ I D NGO 25) UCAGGCACUCCUCAAUUGCTT (SEQ I D NG
36) (8282 (26) GCAAUUGAUNaGUNaGAGUGCCUGATT (SEQ I D NO. 26)

UCAGGCACIGEHMEAMUFSTdcoh P dn&lmde%?ﬁlemg&qﬁ&7 %A‘»ﬂ%%@% GUCGIRWGATT  ( SEQ

ID NO 27) UunaCAGGCA T (S 38) 38782 (31
GCAAUUGAGGAGHIECEXEpRHE R f é@cw@cylihmel&@n t281)e REA@@@A@&@&M;&Q@% #UunaU

SEQ ID NO 29
(SEQ D M@ﬁéﬁa)s%e@%?e%ls(o%é el Wﬂ&%@ﬁ%@?ﬁ%@& (SEQ )

GmaCAAUunaUGR@f%@JG@&@%‘HuplSE@ thpdNcdosuBOgoMICAGRIACLECIBARUIIBERTM( SEQ | D

Uuna_ &Jﬁi&W@?@ 5Ir[|, O @Ez é@%& 5}2&?%% kelected from the

GCAAUUGAGRABUGTELIBAPFIry, SEQsE PaiO20 B puGATChava CAGUZIRICAPUIIGET 3 p8EQ | D NO
43) (B282 _(36) GCAAUUGAGGAGUGCCUGATT (SEQ I D NO 33)
UCAGGCunaIl),%\'((ti'JCCUCAAUUGCTT (SEQ I D NO 44)

In yet another embodiment, the RNA duplex comprises a number of base pairs from

25 to 30, more preferably from 26 to 28 and most preferably 27 base pairs. Such RNA

10  duplexes may be referred to as dicer substrate RNAs.

In a preferred embodiment, the RNA duplex of the disclosure comprises an overhang.
In another embodiment, the RNA duplex comprises two overhangs. In still another
embodiment, the first oligonucleotide comprises a 3’-overhang. In still another embodiment,
the second oligonucleotide comprises a 3’-overhang. Preferably, the length of the overhang

15 s from 1 to 8 nucleotides and even more preferably, the length of the overhang is selected
from the group consisting of overhangs with a length of 1 nucleotide, 2 nucleotides and 3
nucleotides.

In another embodiment, the RNA duplex comprises at least one blunt end. In another
embodiment, the RNA duplex is blunt ended in both ends.

20 In a preferred embodiment, the RNA duplex comprises a double-stranded region of
18-22 base pairs, wherein the first oligonucleotide and the second oligonucleotide each
comprise a 3’-overhang of 1-3 nucleotides. Such RNA duplex will be recognized as a
canonical siRNA (short interfering RNA).

In one embodiment, one strand of the RNA duplex is discontinuous as described in

25  detail in the first aspect.

In one embodiment, the RNA duplex is capable of mediating translational repression
or degradation of target mRNA complementary to the first or the second oligonucleotide of
the RNA duplex, i.e. the RNA duplex will function as e.g. an siRNA, microRNA or pre-
microRNA.

30 In one embodiment, the RNA duplex is capable of mediating translational repression
or degradation of target mRNA while inducing reduced off-target effects as compared to an
identical RNA duplex with RNA monomers instead of acyclic monomers

In another embodiment, the RNA duplex is capable of mediating translational

repression or degradation of target mRNA while inducing reduced off-target effects when
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5 10 WD 2010/ 065756PCT/ US2009/ 066610 Tabl e 3: RI SC Length RNA Conpl exes
that Target Influenza NP Gene RNA Conplex ldentifier (Motif #) Sense
Sequence 8O0 2bw/@5756r i ent ati on Anti sense Sequence 5 to BCTarse@tedsion GL498
unnodi fi ed GGAUCUUAUUUCUUCGGAGTIT (SEQ I D NO 45) CUCCGAAGAAAUAAGAUCCTT ( SEQ
I D NO 56) Gl498 (22) GGAUCUUAUUUCUUCGGUNaAGTIT (SEQ I D NO 46)
CUCCGAAGAAAUAAGAUCCTT (SEQ I D NO 57) Gl498 (24) GunaGAUCUUAUUUCUUCGGAGTT

(SEQ I'D %RCI&ZM{JQ.J&W UGl i SERidnB3- NG t% éh%el(sg rand
GGAUCUUAunalun GIT (SEQ ID NO  48) CUCCGAA T (SEQID
NO 59) @iargsRNMupta@A\w@m@@w&wg@@AWd(&@theé Qg of ﬁ@)ohgonucleotlde

Cuna m%mﬁnﬁ%%é E\IN%R%Q )s C%Ab?esof(ééd)a%ganslatlonal
GGAUCUUAUUUCUUCGGAGUNnaUunaUl ( GAUCCunaUunau

(SEQ | D Mepressivh oGiepgmlai@pgf t@@m@mwumﬁammﬂmg(%@@dﬁ DhRO 51)
Sinmeoa oA s st el ? §%Slflg%%§3€°n%%%&ﬁwd( SEQ I D
NO 63) @Gfd498RN24duplex. In another embodiment, the RNA duplex comprising one or more

hydroxymethyl substituted nucleomonomers in the guide strand has a reduced capability of

the guide strand to induce microRNA-type effects

In one embodiment, the RNA duplex is capable of mediating RNA targeting, ¢.g.

10  gene silencing or RNA interference, with increased potency as compared to an identical RNA
duplex with RNA monomers instead of acyclic monomers.

In one embodiment, the RNA duplex is capable of mediating translational repression
or degradation of target mRNA with prolonged potency as compared to an identical RNA
duplex with RNA monomers instead of acyclic monomers.

15 In one embodiment, the RNA duplex is capable of mediating translational repression
or degradation of target mRNA wherein the RNA duplex has improved biostability as
compared to an identical RNA duplex with RNA monomers instead of acyclic monomers.

In yet another embodiment, the RNA duplex is capable of mediating translational
repression or degradation of target mRNA wherein the RNA duplex has reduced immune

20  stimulation as compared to an identical RNA duplex with RNA monomers instead of acyclic
monomers.

The RNA complexes of this disclosure may be targeted to various genes. Examples
of human genes suitable as targets include TNF, FLT1, the VEGF family, the ERBB family,
the PDGFR family, BCR-ABL, and the MAPK family, among others. Examples of human

25  genes suitable as targets and nucleic acid sequences thereto include those disclosed in
PCT/US08/55333, PCT/US08/55339, PCT/US08/55340, PCT/US08/55341,
PCT/US08/55350, PCT/US08/55353, PCT/US08/55356, PCT/US08/55357,
PCT/US08/55360, PCT/US08/55362, PCT/US08/55365, PCT/US08/55366,
PCT/US08/55369, PCT/US08/55370, PCT/US08/55371, PCT/US08/55372,

30 PCT/US08/55373, PCT/US08/55374, PCT/US08/55375, PCT/US08/55376,
PCT/US08/55377, PCT/US08/55378, PCT/US08/55380, PCT/US08/55381,
PCT/US08/55382, PCT/US08/55383, PCT/US08/55385, PCT/US08/55386,
PCT/US08/55505, PCT/US08/55511, PCT/US08/55515, PCT/US08/55516,
PCT/US08/55519, PCT/US08/55524, PCT/US08/55526, PCT/US08/55527,
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GGAUCUUAUUUCUUCGGAGTT (SEQ I D NO 53) CunaUCCGunaAAGAAAUAAGAUCCTT (SEQ I D
NO 64) Gl498 (35) GGAUCUUAUUUCUUCGGAGIT (SEQ I D NO 54)

CUCCGUNa ARGAAMAMAGAUCCTT (SEQ I D NO 65) Gl498 (36) GGABCUUARMYGLIIBCGAGTT
(SEQ I D NO 55) CUCCGAUNaAGAAAUAAGAUCCTT (SEQ ID NGO 66) 5 10 WO

2010/ 065756PCT/ US2009/ 066610 Tabl e 4: RI SC Length RNA Conpl exes that Target
the SOS1 Gene RNA Conplex Identifier (Mdtif #) Sense Sequence 5 to 3

orient at Immﬁg/ﬁsgl@@c&e@m%sﬁ Pdm%g/ﬁsugmm/éé@@sl 364 unnodi fi ed
AUUGACCACCAGGUUUCUGT T T (SEQ ID NO 78)

SEQ I D
SCs 1 364?C(Té[2§08Ai§@éA@©&" @Wﬂ&ﬂéﬁﬂﬁ%@@ﬂ@w&@éﬁ

Wﬁﬁf :
%SQGAUGACCACCAG&JU Fd@é@%@mﬁ%sﬁ@sé@%ﬂm@@@sssw UTT (SEQ I D NO

80) SOSL PSSR CALDEAGIRMMECIH ACAASNISOBFPUBERVHND.  70)

(50 7 A B R e B 8, soer 364 (51)
SEQ I'D . nd é | . ’ SOS1: 364 (31)
AUUGACCACCAGGNISOG) P Iu 308/ {SBEL) D/ BEH 3/ Y58 5, PCT/US08/55627,
PCT/US08/55631, PCT/US08/55635, PCT/US08/55644, PCT/US08/55649,
PCT/US08/55651, PCT/US08/55662, PCT/US08/55672, PCT/US08/55676,
PCT/US08/55678, PCT/US08/55695, PCT/US08/55697, PCT/US08/55698,
10 PCT/US08/55701, PCT/US08/55704, PCT/US08/55708, PCT/US08/55709, and

PCT/US08/55711, all hereby incorporated by reference.
EXAMPLES
EXAMPLE 1

Synthesis of the RNA Complexes of this Disclosure

15 Procedures for preparation of the phosphoramidite building blocks for automated
DNA/RNA synthesis of the hydroxymethyl substituted monomers of the RNA complexes of
the disclosure have been reported [thymine derivatives; K. D. Nielsen et al., Bioorg. Med.
Chem. 1995, 3, 1493; H. Thrane et al., Tetrahedron 1995, 51, 10389; P. Niclsen ct al.,
Bioorg. Med. Chem. 1995, 3, 19].

20 The incorporation of these hydroxymethyl substituted monomers into the RNA
complexes of the disclosure follows standard methods for a) RNA synthesis on an automated
RNA synthesizer, b) RNA work-up, ¢) RNA purification and d) RNA isolation [F. Eckstein,
Oligonucleotides and Analogues, IRL Press, Oxford University Press, 1991]. This
demonstrates that hydroxymethyl substituted RNA oligonucleotides (= RNA strands) and

25 RNA complexes can be synthesised using known phosphoramidite derivatives using the
standard techniques for RNA synthesis.

LNA is an oligonucleotide containing one or more 2’-0,4’-C-methylene-linked
ribonucleotides (LNA nucleotides) [M. Petersen and J. Wengel, Trends Biotechnol. 2003, 21,
74-81]. LNA-modified siRNA is an siRNA construct containing one or more LNA

30 monomers. Known methods have been used to incorporate LNA nucleotides into the RNA
complexes to the disclosure by use of the commercially available LNA phosphoramidites

[Pfundheller, Serensen, Lomholt, Johansen, Koch and Wengel, J. "Locked Nucleic Acid
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CAGAAACCUGGUGGUCAAUUNalunal (SEQ I D NO 83) SOS1: 364 (32)
AUUGACCACCAGGUNaUUUCUNaUGTT (SEQ I D NO 73) CAGAAA UTT (SEQ I D
NO 84) S©8L0BE%5T1583) AunaUUGAUNaCCACCAGGUUUCUGTT (SEQ PDTNS20084%6610
CAGAAACCUGGUGGUCAAUTT (SEQ I D NO 85) SOS1: 364 (34) AUUGACCACCAGGEUUUCUGTT
(SEQ ID NO 75) CunaAGAAUNaACCUGGUGGUCAAUTT (SEQ I D NO 86) SOS1: 364 (35)
AUUGACCACCAGGUUUCUGTT (SEQ I D NO 76) CAGAAunaA UTT (SEQ I D NO.
87) SCSlig %e&@GMe%M@@@C&%W ml(g)lﬂg%@léo@dé\%nt%z%) 127-145., P

CAGAAAuNa T (SEQ I D NO

2010/ ossf@@mp@o@wwé’e@@lﬂpdm e 5: RI SC Length RNA Conpl exes that Target
the ApOB 1Ry RMfy RaBRIGK LIRRIL (A dRb AMAT fuplu e Usel lﬁfe%ﬁ%m@) LA 3

orientation Antl sense Sequence orientation 69 unnodified

CAUCACACISEAMIA@EHUUTIN (i SEQOp CoNGyre gwronmw@@@mmn(es(@e@ ID NO

T

CunaAUCACAGUTSAUACGAMTTCIO8EQ | D NO 91) AUUGGUAUUCAGUGUGAUGTT (SEQ | D NO
102)

§
§
O 0. Base o o Base
: y
i5 ?
-0-P=0 ? o
3 0-P=0
H
Monomer C (C, T) Monomer D (X)

20
The following examples illustrate the design of hydroxymethyl subsitituted RNA
complexes, and is not limiting to the design of other RNA constructs not expressly disclosed
herein. Thus are, for example, blunt ended siRNA duplexes, shorter or longer siRNA
duplexes than the ones exemplified herein, single stranded antisense RNA molecules (RNA
25  complexes) and RNA complexes comprising an antisense strand and a discontinued
passenger strand (the “passenger strand” can also be called the “sense strand”).
Procedures for preparation of example phosphoramidite derivatives of adenine,
guanine, cytosine and uracil are disclosed in patent application serial number
PCT/US2008/064417, example 11, the contents of which is hereby incorporated by reference

30  inits entirety.
EXAMPLE 2

Hydroxymethyl Nucleomonomer Substitution Patterns in RNA Complexes

Incorporation of hydroxymethyl nucleomonomers (e.g., monomer D) in specific
35  positions in an RNA complex affects the gene silencing activity, cytokine induction, strand
activity, “off-target” effects, thermal stability of the RNA complex, and in the case of Dicer
substrate RNA complexes, Dicer processing of the RNA complex.
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ApoB: 10169 (26) CAUCACACunaUunaGAAUACCAAUTT (SEQ ID NG 92)
AUUGGUAUUCAGUGUGAUGTT (SEQ I D NO: 103) ApoB: 10169 (27)
CAUCACACYEOALAGESALTT (SEQ | D NO 93)  AunaUUGGUAUUCAGUGEGRUSINO&ED | D NO:
104) ApoB: 10169 (31) CAUCACACUGAAUACCAAUUnaUunaU (SEQ ID NO 94)
AUUGGUAUUCAGUGUGAUGUNnaUunaU (SEQ I D NG 105) ApoB: 10169 (32)
CAUCACACUGAAUUNaACCAUNaAUTT (SEQ I D NO 95) AUUGGUAUUCAGUGUGAUGTT (SEQ | D
NG 106) ApoBrlOd60 (b3t QJMAHQAPM%C}H%@LM Q@ A96)
AUUGGUAUUCAGUGUGAUGTT (SEQ 1D NO 107) 10_169'8’(@3165rssﬁ BN
CAUCACACIO@RpIghamhiAl AEgmplox R@pr@vqedm wﬂ@@yh@mw@«@wmewf (SEQ I D

NG 108) AQRadPdeR @&%o@&%@% ;ﬁlré%geh NQequfide
AUUGGUNaUAUUCAGUGUGAUGIT (SEQ I D NO  109) 0169 (36)
CAUCACACUGEspeOt AN SripSpicX s or NO. Eaol “&Mu@ﬂww@‘@w@mn@m | D NG
110) 5 6 / 0 610 T Bl § th RNA

Conpl (lasx eéogtal g%]gée% %5 ﬁgﬁpgéh%%éwﬁﬁi& i %@nﬁ?ig r?'f | gallogl\gt I f #) Sense
Sequence d5t1vatt1@e Biereof)i ehicatarlotH Amti¢rsedendy Mwemb obcurence3haydriagonat i on

ApoB: 3410 utBIRE hydrogymethyl nucleomonomer (e.g., monomer D with any nucleobase). In each
case, the sense strand and antisense strand anneal to form a double stranded region due to

base pairing between each strand. The purpose of these diagrams is to show the substitution

10  patterns of RNA complexes with hydroxymethyl nucleomonomers independent of sequence.

Hydroxymethyl Nucleomonomer Substitution Patterns of a RISC RNA Complex

For each RNA complexes below, the sense and antisense strand are each 21
nucleomonomers in length (except for Motif # P-1 and P-1/G7 where the sense strand is 22

15 nucleomonomers in length) comprising either nucleosides or non-nucleotide hydroxymethyl
nucleomonomers (e.g., monomer D). Each complex is identified with a “Motif #” and the
position of the hydroxymethyl nucleomonomer(s) or “H” is provided. The position of each
“H” in each strand is determined by counting from the 5’-end of the strand in which the
hydroxymethyl nucleomonomer(s) is located. For any RNA complex disclosed herein,

20  position -1 (minus 1) or position 1 indicates that the hydroxymethyl nucleomonomer is the
3’-most nucleomonomer of that strand (or the last nucleomonomer at the 3’-end of that
strand). For the RISC length RNA complexes below, positions 21 and 22 of either the sense
or antisense strand indicates that the nucleomonomers occupy the last two positions of that

strand counting from the 5’-end of the strand.

25
Motif # RNA Complex Strand Position(s)
5’ XXX XXX XXHXXX 3 SENSE 18
22
30 3’ XXX XXX XXX X XXX XX XXXX 5’ ANTISENSE
5’ ).450,0.0.0.0.0.0.0.0.0.0.0.0.9,0.0.0.0.0. G K SENSE 2
24
35 3’ XXX XXX XXX X XXX XX XXXX 5’ ANTISENSE
5’ XXX XX XHHX XXX XXXXXX 3 SENSE 9,10
26

40 3 XXXXXXXXXXXXXXXXXXXXX 5’ ANTISENSE
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GGACAUUCAGAACAAGAAATT (SEQ ID NGO 111) UUUCUUGUUCUGAAUGUCCTT (SEQ I D NO
124) ApoB: 3410 (31) GGACAUUCAGAACAAGAAAunaUunaU (SEQ I D NGO 112)
UUUCUUGUNEDEAIIGEIBEUNalunal (SEQ | D NO 125) ApoB: 3410 @GI)US2009/066610
GGACAUUCAGAACAAGAAAunalunaU (SEQ ID NO 113) unaUUUCUUGUUCUGAAUGUCCunaUunaU
(SEQ ID NGO 126) ApoB: 3410 (&) GGACAUUCAGAACAAGAAAunaUunaU (SEQ I D NG

114) UunaUUCUUGUUCUGAAUGUCCunalunal (SEQ ID NGO 127) ApoB: 3410 (&3)
GGACAUUCAGAACAAGAAAUNaUunaU (SEQ I D NO 115) UUunaUCUUGUUCUGAAUGUCCunaUunaU
(SEQ ID NO 128) ApoB: 3410 (G5) GGACAUUCAGAACAAGAAAunaUunaU (SEQ I D NG

116) UUUCunaUEJGU UCUGERROCICEFAX R EXKSEQ 1'D NOSEN§29) ApoB: 3410 (GH)

GGACA 17) UGUUCUGAAUGUCCunaUunau
(SEQ D NO 1§oWé&8§g %awnau ¢SEQ I D NO

118) UUUCUUUnaGUUCUGAAUGUCCunalunal ( SEQ I D NO 131) ApoB: 3410 (8)
GGACAUUCAGAACAAGAAAURTartIunabx(xSERdIdXNGIH 149)  UskiSEUGU na UUCUGAARIGUCCunalunaUl
(SEQ I D NO 132) ApoB: 3410 (Gl0) GGACAUUCAGAACAAGAAAunaUunaU (SEQ I D NO
120) 1OUUCUUGUBU Nna CUEEXNEKICEREOPREDXXSEQ 'D NOANTISBYSEApOB: 34302( G15)
GGACAUUCAGAACAAGAAAunalunaU (SEQ ID NO 121) UUUCUUGUUCUGAAunaUGUCCunaUunaU
(SEQ ID NO 134) ApoBi34LQ-&Rxkki CﬁUUCﬁ%%gAAGAAAunaU wnal) (SEQ I D
NO 122) ;hUUCUUGUUCUGAAUGUCCunalunaU (SEQ I D 135) ApoB: 3410 (P-1/G7)
unaUBSACAUUCAGAACASGAABIDaMIDmaEIX kSt D NGO 12 ANTISENSE

UUUCUUUNna GUUCUGAAUGUCCunaUunaU (SEQ | D NGO 136)

5 XIXXXIXXXXXXXXXXXXXXX 3’ SENSE 2,6
33
20 3’ XXXXXXXXXXXXXXXXXXXXX 5 ANTISENSE
5 XXXXXXXXXXXXXXXXXXXXX 3’ SENSE
34
25 3’ XXXXXXXXXXXXXXXHXXXOX 5 ANTISENSE 2,6
5 XXXXXXXXXXXXXXXXXXXXX 3’ SENSE
35
30 3’ XXXXXXXXXXXXXXXHXXXXX 5 ANTISENSE 6
5 XXXXXXXXXXXXXXXXXXXXX 3’ SENSE
36
35 3’ XXXXXXXXXXXXXXHXXXXXX 5 ANTISENSE 7
5 XXXXXXXXXXXXXHXXXXXXX 3’ SENSE 14
37
40 3’ XXXXXXXXXXXXXXXXXXXXX 5 ANTISENSE
5 XXXIXXXXXXXXXHXXXXXXX 3’ SENSE 4,14
38
45 3’ XXXXXXXXXXXXXXXXXXXXX 5 ANTISENSE
5 XXXXXXXXXXXXXXXXXXXXX 3’ SENSE
39
50 3’ XXXXXXXXXXXXXXXXXHXXX 5 ANTISENSE 4
5 XXXXXXXXXXXXXXXXXXXXX 3’ SENSE
40
55 3’ XXXXXXXHXXXXXXXXXHXXX 5 ANTISENSE 4,14
5 XXXXXXXXXXXXXXXXXXXON 3’ SENSE 20,21

Gl
60 3 HHXXXXXXXXXXXXXXXXXXH 5’ ANTISENSE 1,20,21
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5 WD 2010/ 065756PCT/ US2009/ 066610 Table 7:
Target the | CAM1 Gene RNA Conplex Identifier
to 3

to 3' oriwotatwws’sAnt i sense Sequence 5
unnmodi fi ed AGCUCCUGCUGAAGGCCACTT (SEQ I D NO 137) GUGGCCUUCAGCAGGAGCUTT

(SEQ I D NO 147)
138) GUGGCCUUCAGCAGGAGCUUnalunal (SEQ I D NO  148)

RI SC Lengt h RNA Conpl exes t hat

(Motif #) Sense Sequence 5'
ori ent at i ®0TIUS2M/0433B

unaUAGCUCCUGCUGAAGGCCACunalunal (SEQ I D NO  139)

GQUGGCCUUCAGCAGGAGCUUNalunaU (SEQ I D NO 149)

| CAML: 1383 ( P1)

| CAML: 1383 (31) AGCUCCUGCUGAAGGCCACunalunaU (SEQ I D NO
| CAML: 1383 (P-1)

unaAGCUCCUGCUGAAGGCCREHREUIAREXKEEX X BING ™ 140 ¥FNSBGCCCUUCAGCABEAGCUUnalunal

SEQ LD N& 150)
(N011)GJGG?:CU

AGUNaCUCCUGCUGAA!

(SEQ I D N@ 152)
143) QunaUGGCeU

BRI AUT SEQ 11D NG 18T | Cant: 1963 (o)

CCCGAGUBaRaNxkREQA BING> 142} :NgdGECCUUCAGCARAGCUUNnalunaU

(S5Q 1D N0 150) 1 CA: 4083, v

37

15

G6
20

G7
25

G8
30

G10
35

Gl15
40

P-1
45

P1
50

P2
55

P3

60

HHXXXXXXXXXXXXXXHXXXX

XXX XXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXXXHXXXXX

XXX XXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXXHXXXXXX

XXX XXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXHXXXXXXX

XXX XXXXXXXXXXXXXXXXHH

HHXXXXXXXXXHXXXXXXXXX

XXX XXXXXXXXXXXXXXXXHH

HHXXXXHXXXXXXXXXXXXXX

HXXXXXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXXXXXXXXX

HXXXXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXXXXXXXXX 5

XHXXXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXXXXXXXXX

XXHXXXXXXXXXXXXXXXXHH

HHXXXXXXXXXXXXXXXXXXX

54

3’

57

37

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

ICAMl 1383(62) AGCUCCUGCUGAAGGCCACunalunaU (SEQ | D NO
GCAGGA ARYRBKOSEQ ST D NOANTISIYSEl CAML: 1388 2( G7)
GGCCACunaUunaU (SEQ I D NO 144) GUGECCunaUUCAGCAGGAGCUunaUunaU

20,21

5,20,21

20,21

6,20,21

20,21

7,20,21

20,21

8, 20,21

20,21

10,20,21

20,21

15,20,21

-1,20,21

20,21

1,20,21

20,21

2,20,21

20,21

3,20,21

20,21



AunaGCUCCUGCUGAAGGCCACunalunal (SEQ I D NO 145)
GQunaUGGCCUUCAGCAGGAGCUUnaUunal (SEQ | D NO 155) | CAML: 1383 (P2, G7)
AunaGCUCGUOUBAKSEEECACUNnalunal (SEQ | D NO  146) PCT/US2009/066610
GUGECCUUNaUCAGCAGGAGCUUnalunal (SEQ I D NO 156) Gene Silencing Activity of
RI SC Length RNA Conpl exes 5The gene silencing activity (or "knockdown
activity") of RISC |ength RNA conpl exes contai ning hydroxynet hyl nononers
(e.g., nononmer D) was exam ned. Briefly, for transfection in HelLa
cells, multiwell platesCHeXExXIESIBEXYKHE #bout SIBYSBO0 HelLa cekl2gpwel | in
DVEM haV|P|3/§210%fet al bovine serum and incubated overnight at 37C/ 5%
CR. The HeLa’cel | MHEdPHRYRESXCRERGER t 0 Ser untNHEEVEMVEM j ust- i or to 10
transfiecti on. The p5i CHECKTm 2 vect or containing about a 1,000 base pair
insert of a target geRexxate-alNAx&QMM! ex (25t 2.5 nM ang) 4. 25 nM for
all RNA canpl exes identified above, except, MAPK14 RNA conpl exes were
assayed at 2.5 nM HEXNPOCEEXKAXEEKXXEE r ee>> DVEMNWaSNSH xed w 7.120.di | ut ed

Li pofiéct am ne 2000TM (LF2K) transfection reagent according to the

”?”“f act ¥0xsmleﬁ'lsf1(1 étolm()ongmarrgdubstqutl nlf%%gr?lgtoﬁleactr I&IQRI’B ! erg)er ature for 20
m nut es. s 93 I AL of

pti-MEM 3 | Bbr cabh RNARNApaiploex thederlsdls Binut hem@minGHEEKRg2ng s ni d

D RokC i t A sAES 27 pRlsorionaRe R B e e praL bl Bk IR (T i ¢

RNA conplnex- nﬁ@bdﬁdb@?ﬂm@&neﬁl@dﬁﬁhlé@ndnhmem&g mehdrserd)d Ehdtegoniphxubat ed at 37C,

5% CO2 fo hours. After the cao-trans tion transfection pxmately
22 h&érs)“ﬁen{}@?q Witk Moﬁéﬁélf‘ﬂ?ezpé?am%ﬁfa g%{w&%@fﬂ}y OMoPEPETES P'Fg[é

cont ai ni RGpréGdedBReqbsiBor ONGENH Bhicdh s@hndlid dcteMhih&d BJouRting AT e sHeLa Ce' I's
transfected with RNA c | exes and t he p5i CHECKTm 2 vector were assayed for

firefly &R¢OREATang iy whlﬁ) dredydroxapyhyl dpclgemenemey(skiy locptedt  addi ng Dual - GTM
Luci ferase Reag@@donfpiix@iBEe M 18 08ve e bIhREndkd afld NP4 BRc Yhit fupihaki ng, and
t hen quantifying the |lum nescent signal on a VICTOR3Tm 1420 Ml til abel

Count er ("FERKYNEMER)-nuakeptéde hydmgyinethy nupleomenoatersatiaghetl fed cand @& thest op &

Go( r)ZORquﬁs%Bsejsﬁar(dD M%tmr%%'aﬁ@@%m%é afMRSnsa deed CBﬁHtln%q ﬁqtﬁytj’eéndVMft h

shaki ng to sinultaneously quenc irefly reaction Snd initiate the

Reni | | a Ithecdntisgnagseranddied ﬁ/wmxquth&hnummph@mrawnpy thie dadt 919 PRSPIBRER3TM 1420
Mul til ab ri) each RI SC
engt h RUUE! g eBtping Hoft S (Rlal BN EuRER i AOF pRAC AL bdrb iy

nor mal i zeldclt:@mm@eler gspkaol th ¥ ecubRNtE Khegtrti@ (ACEN)Dsmega& invke coststrahd sanpl es
runinth xerl t. S \ 0% acti ve
(e o 5 ot Moo Sl R R Ry e BRubgRy P
for t2|5ansﬂieelasttlpos“momoﬂfmnﬁﬁandeblhrﬁmg;ﬁpﬁBBdi’GerﬂNAﬂmcstrmiches) mul tiwell plates
were seeded with about 15,000 cells/well in DMEM having 10% fetal bovi ne
serum Transfection m xture included RNA conpl exes (ApoB3410 RNA conpl exes)
conbi ned Méttfl¥ 25 RNAI MAX i RNSatonddiM (0. 05 nM 0.5 ndda@d 5 nMPRWon(s)
concentrations). Transfection m xture was incubated with plated Hep& cells
(tot 3:0 voI unesof 75 PEIXPGXXXEXREHIEORNE XS har velSNed f r ontt e
transtect’ed cells RT- rf to dete he | evel s of
expression fo O%M%%M °GAPDH ’%ﬁ@g?\tﬁh fdbl es bel ow
summari ze the percent knockdown of ApoB nessage in transfected Hep& cells
relative to thke Qnegx3fuegatkixx&xsREXsHRNA WO SENSE 21,22
2010/3665256PCT/ US2009/ 066610 For tables 8-14 below, a |ower

per cent age i néli cat ESHPEEPEXXRNSEKRTOWRTBI e t ar getNTRMASE 100% i ndi cat es no
knockdown). For table 14 bel ow (ApoB3410 RNA conpl exes), a higher

percent age indi cat esy@, 2355%15& %4, ndi catgg; no knockdown) .
5Tablyg 8:4 Rl SC Lengt h RNA 5(f(exes that Target Inf ue]?lza PB2 Gene RNA
Conpl ex | dentpfi erxz(;hbbo&;ézkxb@xmkxm&ﬁoﬁe«xe sSi | encimngseAsti vistzy (rLuc/ f Luc)
25 NMRNA 2.5 nM RNA 0.25 nM RNA neg (neg. control) 100% 100%

5’ XHXXXHXXXXXXXXXXXXXXXXXXX 3 SENSE 2,6

45 7
3 XXXXXXXXXXXXXXX XX XXX XXXXXXX 5 ANTISENSE
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100% G3789 unnodi fied 12.5% 11. 2% 12. 6% G3789 (22) 9. 4% 10. 9% 12. 2%
G3789(24) 11.7% 12. 8% 16. 9% G3789 (26) 26. 7% 19. 7% 22. 3% G3789 (27) 57.2%
90. 6% 109WOEAREBE31) 13. 4% 11. 1% 17. 5% G3789 (32) 12%PLA1B202B66I G3789
(33) 10. 3% 14% 30. 3% G3789 (34) 86.9% 126. 4% 124. 9% G3789(35) 11.6%

10

15

20

25

30

35

40

5’ XXX XXX X XXX XXX XXX XXX XXXXXX
8

3 XXXXXXXXXXXXXXXHXXXHXXXX XXX

5’ XXX XXX X XXX XXX XXX XXX XXXXXX
9

3 XXXXXXXXXXXXXXXHX XXX XX XX XXX

5’ XXX XXX X XXX XXX XXX XX XXXXXXH
10

3 HHXXXXXXXXXXXXXXXXXXXXXXXXX

EXAMPLE 3

SENSE

ANTISENSE

SENSE

ANTISENSE

SENSE

ANTISENSE

12

25

26,27

Position Specific Effects of Hydroxymethyl Nucleomonomer Substitution

in RISC Length RNA Complexes

The substitution patterns (motifs) represented in the example above were applied to

different sequence specific RISC length RNA complexes. These RNA complexes are

provided in tables 1-7 below. Hydroxymethyl substituted monomer(s) in the sequences of the

table below are identified as “unaH” where H is the one letter code for the nucleobase (e.g.,

“unaC” indicates that the cytosine comprises a hydroxymethyl substituted monomer).
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14. 4% 18. 4% G3789(36) 17.2% 17.5% 17. 7% Table 9: RI SC Length RNA Conpl exes
that Target Influenza PA Gene RNA Conplex ldentifier (Mdtif #) Normalized
Gene Si | emoizng/osstsovity (rLuc/flLuc) 25 nM RNA 2.5 nM RRATQAIS2®9086RNA QOneg
(neg. control) 100% 100% 100% G8282 unnodi fied 19.1% 17. 8% 21% 8282 (22)
19. 2% 15. 9% 20. 7% G8282(24) 16. 1% 21% 23. 8% G8282 (26) 26. 7% 22. 4% 23. 6%
38282 (27) 99.8% 98. 2% 95. 4%

Table 1: RISC Length RNA Complexes that Target Influenza PB2 Gene

RNA Complex
Identifier Sense Sequence Antisense Sequence
(Motif) 5’ to 3’ orientation 5’ to 3’ orientation
G3789 CGGGACUCUAGCAUACUUATT UAAGUAUGCUAGAGUCCCGTT
unmodified |[(SEQ ID NO: 1) (SEQ IDNO: 12)
G3789 (22) CGGGACUCUAGCAUACUunaUATT UAAGUAUGCUAGAGUCCCGTT
(SEQ ID NO: 2) (SEQ ID NO: 13)
G3789 (24) CunaGGGACUCUAGCAUACUUATT UAAGUAUGCUAGAGUCCCGTT
(SEQ ID NO: 3) (SEQ ID NO: 14)
G3789 (26) CGGGACUCunaUunaAGCAUACUUATT UAAGUAUGCUAGAGUCCCGTT
(SEQ ID NO: 4) (SEQ ID NO: 15)
G3789 (27) CGGGACUCUAGCAUACUUATT [UunaAAGUAUGCUAGAGUCCCGTT
(SEQ ID NO: 5) (SEQ ID NO: 16)
G3789 (31 CGGGACUCUAGCAUACUUAunaUunal [UAAGUAUGCUAGAGUCCCGunaUunaU
(SEQ ID NO: 6) (SEQ IDNO: 17)
G3789 (32) CGGGACUCUAGCAunaUACUunaUATT UAAGUAUGCUAGAGUCCCGTT
(SEQIDNO: 7) (SEQ ID NO: 18)
G3789 (33) CunaGGGAunaCUCUAGCAUACUUATT UAAGUAUGCUAGAGUCCCGTT
(SEQ ID NO: 8) (SEQ IDNO: 19)
G3789 (34) CGGGACUCUAGCAUACUUATT [UunaA AGUunaAUGCUAGAGUCCCGTT
(SEQ ID NO: 9) (SEQ ID NO: 20)
G3789 (35) CGGGACUCUAGCAUACUUATT UAAGUunaAUGCUAGAGUCCCGTT
(SEQ ID NO: 10) (SEQ ID NO: 21)
G3789(36) CGGGACUCUAGCAUACUUATT UAAGUAunaUGCUAGAGUCCCGTT
(SEQ ID NO: 11) (SEQ ID NO: 22)
5

10
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(8282 (31) 15.9% 16. 3% 19. 2% GB8282(32) 16.5% 21. 1% 25. 6% G8282 (33) 28.4%
72.6% 89% G3282 (34) 77.9% 98. 7% 137. 8% 8282 (35) 14.8% 18. 5% 31. 6% 8282
(36) 20. 6v026108%578. 8% Table 10: RI SC Length RNA Conpl exeaistévaiocébar get

I nfl uenza NP Gene RNA Conplex Identifier (Mdtif #) Normalized CGene
Silencing Activity (rLuc/fLuc) 25 nMRNA 2.5 nM RNA 0.25 nM RNA Qneg (neg.

control) 100% 100% 100% G1498 unnodi fied 16%
Table 2: RISC Length RNA Complexes that Target Influenza PA Gene

RNA Complex
Identifier Sense Sequence Antisense Sequence
(Motif #) 5’ to 3’ orientation 5’ to 3’ orientation
(8282 GCAAUUGAGGAGUGCCUGATT UCAGGCACUCCUCAAUUGCTT

unmodified |[(SEQ ID NO: 23) (SEQ ID NO: 34)

8282 (22) GCAAUUGAGGAGUGCCUunaGATT UCAGGCACUCCUCAAUUGCTT
(SEQ ID NO: 24) (SEQ ID NO: 35)

GR282 (24) GunaCAAUUGAGGAGUGCCUGATT UCAGGCACUCCUCAAUUGCTT
(SEQ ID NO: 25) (SEQ ID NO: 36)

GR282 (26) GCAAUUGAunaGunaGAGUGCCUGATT UCAGGCACUCCUCAAUUGCTT
(SEQ ID NO: 26) (SEQ ID NO: 37)

8282 (27) GCAAUUGAGGAGUGCCUGATT UunaCAGGCACUCCUCAAUUGCTT
(SEQ ID NO: 27) (SEQ ID NO: 38)

G8282 (31 GCAAUUGAGGAGUGCCUGAunaUunal UCAGGCACUCCUCAAUUGCunaUunaU
(SEQ ID NO: 28) (SEQ ID NO: 39)

GR282 (3) GCAAUUGAGGAGUunaGCCUunaGATT UCAGGCACUCCUCAAUUGCTT
(SEQ ID NO: 29) (SEQ ID NO: 40)

GR282 (33) GunaCAAUunaUGAGGAGUGCCUGATT UCAGGCACUCCUCAAUUGCTT
(SEQ ID NO: 30) (SEQ ID NO: 41)

GR282 (34) GCAAUUGAGGAGUGCCUGATT UunaCAGGunaCACUCCUCAAUUGCTT
(SEQIDNO: 3D) (SEQ ID NO: 42)

8282 (35) GCAAUUGAGGAGUGCCUGATT UCAGGunaCACUCCUCAAUUGCTT
(SEQ ID NO: 32) (SEQ ID NO: 43)

8282 (36) GCAAUUGAGGAGUGCCUGATT UCAGGCunaACUCCUCAAUUGCTT
(SEQ ID NO: 33) (SEQ ID NO: 44)

5

10
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16. 4% 32. 4% G1498(22) 14% 13. 4% 15. 8% G1498 (24) 19% 27. 2% 58. 5% G1L498( 26)
29.9% 43. 9% 70. 1% G1498 (27) 56.8% 74.5% 81. 4% G1498(31) 14.9% 17. 2% 24. 9%
G1498 (32y02B6102%5756. 1% 27. 1% G1498 (33) 66% 86. 3% 83% GPCIRISEBIN66HDB. 8%

104. 5% 76. 5% G1498(35) 21.1% 21. 1% 30. 5% G1498 ( 36)

Table 3: RISC Length RNA Complexes that Target Influenza NP Gene

RNA Complex
Identifier Sense Sequence Antisense Sequence
(Motif #) 5’ to 3’ orientation 5’ to 3’ orientation
(1498 GGAUCUUAUUUCUUCGGAGTT CUCCGAAGAAAUAAGAUCCTT

unmodified  |(SEQ ID NO: 45) (SEQ ID NO: 56)

G1498 (22) GGAUCUUAUUUCUUCGGunaAGTT CUCCGAAGAAAUAAGAUCCTT
(SEQ ID NO: 46) (SEQ ID NO: 57)

G1498 (24) GunaGAUCUUAUUUCUUCGGAGTT CUCCGAAGAAAUAAGAUCCTT
(SEQ ID NO: 47) (SEQ ID NO: 58)

G1498 (26) GGAUCUUAunaUunaUUCUUCGGAGTT CUCCGAAGAAAUAAGAUCCTT
(SEQ ID NO: 48) (SEQ ID NO: 59)

G1498 (27) GGAUCUUAUUUCUUCGGAGTT CunaUCCGAAGAAAUAAGAUCCTT
(SEQ ID NO: 49) (SEQ ID NO: 60)

G1498 31) GGAUCUUAUUUCUUCGGAGunaUunaU CUCCGAAGAAAUAAGAUCCunaUunaU
(SEQ ID NO: 50) (SEQ ID NO: 61)

G1498 (32) GGAUCUUAUUUCUunaUCGGunaAGTT CUCCGAAGAAAUAAGAUCCTT
(SEQ ID NO: 51) (SEQ ID NO: 62)

G1498 (33) GunaGAUCunaUUAUUUCUUCGGAGTT CUCCGAAGAAAUAAGAUCCTT
(SEQ ID NO: 52) (SEQ ID NO: 63)

G1498 (34) GGAUCUUAUUUCUUCGGAGTT CunaUCCGunaAAGAAAUAAGAUCCTT
(SEQ ID NO: 53) (SEQ ID NO: 64)

G1498 (35) GGAUCUUAUUUCUUCGGAGTT CUCCGunaAAGAAAUAAGAUCCTT
(SEQ ID NO: 54) (SEQ ID NO: 65)

G1498 (36) GGAUCUUAUUUCUUCGGAGTT CUCCGAunaAGAAAUAAGAUCCTT
(SEQ ID NO: 55) (SEQ ID NO: 66)

5
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19. 6% 19. 3% 29. 2% Table 11: RI SC Length RNA Conpl exes that Target the SOS1
Gene RNA Conplex ldentifier (Motif #) Normalized Gene Silencing Activity
(rLuc/ fL0D 200866086 RNA 2. 5 nM RNA 0. 25 nM RNA neg ( negPCtarske09loy66100% 100%
100% SOS1 : 364 unnodified 74.3% 59. 1% 60. 5% SOS1: 364 (22) 11.5% 10. 5% 30. 9%
SOS1: 364 (24) 25.7% 27% 68. 9% SOS1: 364 (26) 100. 3% 63. 4% 87. 9% SOS1: 364

(27)

106. 8% 86. 5% 127. 8% SOS1: 364 (31) 76.1% 41. 3%
Table 4: RISC Length RNA Complexes that Target the SOS1 Gene

RNA Complex
Sense Sequence Antisense Sequence
Identifier
5’ to 3’ orientation 5’ to 3’ orientation
(Motif #)
SOS1:364 AUUGACCACCAGGUUUCUGTT CAGAAACCUGGUGGUCAAUTT

unmodified

(SEQ ID NO: 67)

(SEQ ID NO: 78)

SOS1:364 (22)

AUUGACCACCAGGUUUCunaUGTT
(SEQ ID NO: 68)

CAGAAACCUGGUGGUCAAUTT
(SEQ ID NO: 79)

SOS1:364 (24)

AunaUUGACCACCAGGUUUCUGTT
(SEQ ID NO: 69)

CAGAAACCUGGUGGUCAAUTT
(SEQ ID NO: 80)

SOS1:364 (26)

AUUGACCAunaCunaCAGGUUUCUGTT
(SEQ ID NO: 70)

CAGAAACCUGGUGGUCAAUTT
(SEQ ID NO: 81)

SOS1:364 (27)

AUUGACCACCAGGUUUCUGTT
(SEQ ID NO: 71)

CunaAGAAACCUGGUGGUCAAUTT
(SEQ ID NO: 82)

SOS1:364 (31)

AUUGACCACCAGGUUUCUGunaUunalU
(SEQ ID NO: 72)

CAGAAACCUGGUGGUCAAUunaUunalU
(SEQ ID NO: 83)

SOS1:364 (32)

AUUGACCACCAGGuUnaUUUCunalUGTT
(SEQ ID NO: 73)

CAGAAACCUGGUGGUCAAUTT
(SEQ ID NO: 84)

SOS1:364 (33)

AunaUUGAunaCCACCAGGUUUCUGTT
(SEQ ID NO: 74)

CAGAAACCUGGUGGUCAAUTT
(SEQ ID NO: 85)

SOS1:364 (34)

AUUGACCACCAGGUUUCUGTT
(SEQ ID NO: 75)

CunaAGAAunaACCUGGUGGUCAAUTT
(SEQ ID NO: 86)

SOS1:364 (35)

AUUGACCACCAGGUUUCUGTT
(SEQ ID NO: 76)

CAGAAunaACCUGGUGGUCAAUTT
(SEQ ID NO: 87)

SOS1:364 (36)

AUUGACCACCAGGUUUCUGTT
(SEQ ID NO: 77)

CAGAAAunaCCUGGUGGUCAAUTT
(SEQ ID NO: 88)
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91. 1% SOS1: 364 (32) 14.6% 36.8% 81. 5% SOS1: 364 (33) 55.7% 76. 9% 101%

SOS1: 364 (34) 124.9% 80. 7% 84% SOS1: 364 (35) 79. 1% 58. 6% 90. 8% SOS1: 364
(36) 100.8002003%7560. 3% Table 12: RI SC Lengt h RNA Conplrexas2adasesTar get

t he ApoB Gene RNA Conplex Identifier (Mdtif #) Normalized Gene Silencing
Activity (rLuc/fLuc) 25 nMRNA 2.5 nM RNA 0.25 nM RNA Qneg (neg. control)
100% 100% 100% ApoB: 10169 unnodified 6.7%5.4% 7. 6% ApoB: 10169 (22)

Table 5: RISC Length RNA Complexes that Target the ApoB Gene

RNA Complex
Sense Sequence Antisense Sequence
Identifier
5’ to 3’ orientation 57 to 3° orientation
(Motif #)
ApoB:10169  [CAUCACACUGAAUACCAAUTT AUUGGUAUUCAGUGUGAUGTT
unmodified (SEQ ID NO: 89) (SEQ ID NO: 100)

ApoB:10169 (22)

CAUCACACUGAAUACCAunaAUTT
(SEQ ID NO: 90)

AUUGGUAUUCAGUGUGAUGTT
(SEQ ID NO: 101)

ApoB:10169 (24)

CunaAUCACACUGAAUACCAAUTT
(SEQ ID NO: 91)

AUUGGUAUUCAGUGUGAUGTT
(SEQ ID NO: 102)

ApoB:10169 (26)

CAUCACACunaUunaGAAUACCAAUTT
(SEQ ID NO: 92)

AUUGGUAUUCAGUGUGAUGTT
(SEQ ID NO: 103)

ApoB:10169 (27)

CAUCACACUGAAUACCAAUTT
(SEQ ID NO: 93)

AunaUUGGUAUUCAGUGUGAUGTT
(SEQ ID NO: 104)

ApoB:10169 (31)

CAUCACACUGAAUACCAAUunaUunaU
(SEQ ID NO: 94)

AUUGGUAUUCAGUGUGAUGunaUunalU
(SEQ ID NO: 105)

ApoB:10169 (32)

CAUCACACUGAAUuaACCAunaAUTT
(SEQ ID NO: 95)

AUUGGUAUUCAGUGUGAUGTT
(SEQ ID NO: 106)

ApoB:10169 (33)

CunaAUCAunaCACUGAAUACCAAUTT
(SEQ ID NO: 96)

AUUGGUAUUCAGUGUGAUGTT
(SEQ ID NO: 107)

ApoB:10169 (34)

CAUCACACUGAAUACCAAUTT
(SEQ ID NO: 97)

AunaUUGGunaUAUUCAGUGUGAUGTT
(SEQ ID NO: 108)

ApoB:10169 (35)

CAUCACACUGAAUACCAAUTT
(SEQ ID NO: 98)

AUUGGunaUAUUCAGUGUGAUGTT
(SEQ ID NO: 109)

ApoB:10169 (36)

CAUCACACUGAAUACCAAUTT
(SEQ ID NO: 99)

AUUGGUunaAUUCAGUGUGAUGTT
(SEQ ID NO: 110)
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5.3% 5. 8% 8. 8% ApoB: 10169 (24) 6.9% 7% 10. 9% ApoB: 10169 (26) 5.8% 6. 6% 8. 9%
ApoB: 10169 (27) 14.1% 31% 84. 9% ApoB: 10169 (31) 6.1% 5. 4% 8. 6% ApoB: 10169
(32) 6. 19%6.248B57B% ApoB: 10169 (33) 11.9% 26. 8% 86. 8% ARCBUBAMBD6(E3H) 6. 7%
5. 4% 7. 6% ApoB: 10169 (35) 24. 4% 50. 4% 93. 6% ApoB: 10169 (36) 13% 14. 4% 36%

Table 6: RISC Length RNA Complexes that Target the ApoB Gene

RNA Complex
Sense Sequence Antisense Sequence
Identifier
5’ to 3’ orientation 57 to 3° orientation
(Motif #)
ApoB:3410 GGACAUUCAGAACAAGAAATT [UUUCUUGUUCUGAAUGUCCTT
unmodified (SEQIDNO: 111) (SEQ ID NO: 124)

ApoB:3410 (31)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQIDNO: 112)

[UUUCUUGUUCUGAAUGUCCunaUunaU
(SEQ ID NO: 125)

ApoB:3410 (G1)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQID NO: 113)

unaUUUCUUGUUCUGAAUGUCCunaUunalU
(SEQ ID NO: 126)

ApoB:3410 (G2)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQID NO: 114)

[UunaUUCUUGUUCUGAAUGUCCunaUunalU
(SEQ ID NO: 127)

ApoB:3410 (G3)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQ ID NO: 115)

[UUunaUCUUGUUCUGAAUGUCCunaUunalU
(SEQ ID NO: 128)

ApoB:3410 (G5)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQID NO: 116)

[UUUCunaUUGUUCUGAAUGUCCunaUunalU
(SEQ ID NO: 129)

ApoB:3410 (G6)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQIDNO: 117)

[UUUCUunaUGUUCUGAAUGUCCunaUunal
(SEQ ID NO: 130)

ApoB:3410 (G7)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQID NO: 118)

[UUUCUUunaGUUCUGAAUGUCCunaUunalU
(SEQID NO: 131)

ApoB:3410 (G8)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQIDNO: 119)

[UUUCUUGunaUUCUGAAUGUCCunaUunaU
(SEQ ID NO: 132)

ApoB:3410 (G10)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQ ID NO: 120)

[UUUCUUGUUunaCUGAAUGUCCunaUunalU
(SEQ ID NO: 133)

ApoB:3410 (G15)

GGACAUUCAGAACAAGAAAunaUunalU
(SEQIDNO: 121)

[UUUCUUGUUCUGA AunaUGUCCunaUunalU
(SEQ ID NO: 134)

ApoB:3410 (P-1)

unaUGGACAUUCAGAACAAGAAAunaUunal
(SEQ ID NO: 122)

[UUUCUUGUUCUGAAUGUCCunaUunaU
(SEQ ID NO: 135)

ApoB:3410
(P-1/G7)

unaUGGACAUUCAGAACAAGAAAunaUunal

(SEQ ID NO: 123)

[UUUCUUunaGUUCUGAAUGUCCunaUunalU

(SEQ ID NO: 136)
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Tabl e 13: RI SC Length RNA Conpl exes that Target the I CAM 1 Gene RNA Conpl ex
Identifier (Motif #) Normalized Gene Silencing Activity (rLuc/flLuc) 25 nM
RNA 2.5 rWORMA/@5Z6 nM RNA Qneg (neg. control) 100% 100¥CTOG2600@6d¢0 1383
unnodi fied 87% 76% 67% | CAML: 1383 (31) 73% 71% 74% | CAML: 1383 (P-1) 53% 65%
74% | CAML: 1383 (P1) 55% 57% 64% | CAML: 1383 (P2) 60% 54% 73% | CAML: 1383 ( P3)
81% 87% 80% | CAML: 1383( &) 105%

Table 7: RISC Length RNA Complexes that Target the ICAM-1 Gene

RNA Complex
Sense Sequence Antisense Sequence
Identifier
5’ to 3’ orientation 5’ to 3’ orientation
(Motif #)
ICAM1:1383 |AGCUCCUGCUGAAGGCCACTT GUGGCCUUCAGCAGGAGCUTT
unmodified (SEQ ID NO: 137) (SEQ ID NO: 147)
AGCUCCUGCUGAAGGCCACunaUunaU GUGGCCUUCAGCAGGAGCUunaUunaU
ICAMI1:1383 (31)
(SEQ ID NO: 138) (SEQ ID NO: 148)
unaUAGCUCCUGCUGAAGGCCACunaUunal |GUGGCCUUCAGCAGGAGCUunaUunaU
ICAMI1:1383 (P-1)
(SEQ ID NO: 139) (SEQ ID NO: 149)
unaAGCUCCUGCUGAAGGCCACunaUunal  |GUGGCCUUCAGCAGGAGCUunaUunaU
ICAM1:1383 (P1)
(SEQ ID NO: 140) (SEQ ID NO: 150)
AunaGCUCCUGCUGAAGGCCACunaUunal  |GUGGCCUUCAGCAGGAGCUunaUunaU
ICAM1:1383 (P2)
(SEQ ID NO: 141) (SEQ ID NO: 151)
AGunaCUCCUGCUGAAGGCCACunaUunal  |GUGGCCUUCAGCAGGAGCUunaUunaU
ICAM1:1383 (P3)
(SEQ ID NO: 142) (SEQ ID NO: 152)
AGCUCCUGCUGAAGGCCACunaUunaU GunaUGGCCUUCAGCAGGAGCUunaUunaU
ICAMI1:1383(G2)
(SEQ ID NO: 143) (SEQ ID NO: 153)
AGCUCCUGCUGAAGGCCACunaUunaU GUGGCCunaUUCAGCAGGAGCUunaUunaU
ICAM1:1383 (G7)
(SEQ ID NO: 144) (SEQ ID NO: 154)
[AunaGCUCCUGCUGAAGGCCACunaUunal  |GunaUGGCCUUCAGCAGGAGCUunaUunal
ICAMI1:1383 [(SEQ ID NO: 145) (SEQ ID NO: 155)
(P2,G2)
[AunaGCUCCUGCUGAAGGCCACunaUunal  |GUGGCCUunaUCAGCAGGAGCUunaUunal
ICAMI1:1383 [(SEQ ID NO: 146) (SEQ ID NO: 156)
(P2,G7)

Gene Silencing Activity of RISC Length RNA Complexes

5 The gene silencing activity (or “knockdown activity”) of RISC length RNA
complexes containing hydroxymethyl monomers (e.g., monomer D) was examined.
Briefly, for transfection in HeLa cells, multiwell plates were seeded with about 5,000
HeLa cells/well in DMEM having 10% fetal bovine serum, and incubated overnight at 37°C /
5% CO,. The HeLa cell medium was changed to serum-free DMEM just prior to
10  transfection. The psiCHECK™-2 vector containing about a 1,000 base pair insert of a target
gene, and an RNA complex (25 nM, 2.5 nM, and 0.25 nM for all RNA complexes identified
above, except, MAPK 14 RNA complexes were assayed at 2.5 nM), diluted in serum-free
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81% 91% | CAML: 1383 (G7) 87% 61% 75% | CAML: 1383 (P2, @) 73% 68% 72%
| CAML: 1383 (P2, G7) 79% 74% 89% WD 2010/ 065756PCT/ US2009/ 066610 Tabl e 14:
Rl SC Lengwb 2RMA6EBApl exes t hat Target the ApoB Gene RNAPCorysk@x/obaant i fi er
(Motif #) Percent ApoB Knockdown relative to Qneg 5 nM RNA 0.5 nM RNA 0. 05
NM RNA ApoB: 3410 unnodi fied 80% 57% 0% ApoB: 3410 (31) 76% 64% 34% ApoB: 3410
(Gl) 35% 14% 0% ApoB: 3410 (XR) 0%

DMEM was mixed with diluted Lipofectamine 2000™ (LF2K) transfection reagent

according to the manufacturer's instructions and then incubated at room temperature for 20
minutes. An example transfection mixture preparation includes 93 uL of Opti-MEM, 3 uL of
an RNA complex, 4 puL of the psiCHECK™-2 plasmid containing the target, and 100uL of

5 thediluted LF2K (i.e., 1.4uL of LF2K with 98.6uL Opti-MEM). The LF2K/ psiCHECK™-
2-[target gene insert] with RNA complex solution was added to the HeLa cells and then
incubated at 37°C, 5% CO; for 4.5 hours. After the co-transfection transfection
(approximately 22 hours), cells were trypsinized and suspended in antibiotic-free DMEM
containing 10% FBS at a concentration of 10° cells per mL.

10 The HeLa cells transfected with RNA complexes and the psiCHECK™-2 vector were
assayed for firefly and Renilla luciferase reporter activity by first adding Dual-Glo™
Luciferase Reagent (Promega, Madison, WI) for 10 minutes with shaking, and then
quantifying the luminescent signal on a VICTOR™ 1420 Multilabel Counter
(PERKINELMER). After measuring the firefly luminescence, Stop & Glo® Reagent

15 (PROMEGA, Madison, WI) was added for 10 minutes with shaking to simultaneously
quench the firefly reaction and initiate the Renilla luciferase reaction, which was then
quantified on a VICTOR ™ 1420 Multilabel Counter (PerkinElmer). The gene silencing
activity for each RISC length RNA complex is shown in the tables below. All samples were
normalized to the respective dsSRNA QNeg (QIAGEN) negative control samples run in the

20  same experiment. That is, Qneg values were set as 100% active (i.e., no knockdown), with
95% confidence intervals (CI).

Briefly, for transfection in HepG2 cells (ApoB3410 RNA complexes), multiwell
plates were seeded with about 15,000 cells/well in DMEM having 10% fetal bovine serum.
Transfection mixture included RNA complexes (ApoB3410 RNA complexes) combined with

25 RNAIMAX in OptiMEM (0.05 nM, 0.5 nM or 5 nM RNA concentrations). Transfection
mixture was incubated with plated HepG?2 cells (total volume of 75 uL) for 24 hours. RNA
was harvested from the transfected cells and qRT-PCR was performed to determine the levels
of expression for ApoB and the negative control GAPDH RNA. The tables below summarize
the percent knockdown of ApoB message in transfected HepG2 cells relative to the Qneg

30 negative control sSiRNA.
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0% 0% ApoB: 3410 (G3) 47% 0% 0% ApoB: 3410 (G5) 38% 18% 0% ApoB: 3410 (&6) 56%
30% 0% ApoB: 3410 (G7) 77% 65% 24% ApoB: 3410 (GLO) 16% 0% 6% 5The gene

si | enci ngwvacbiniesyseshown i n tabl es 8-14 above for Rl SC lpemgishooRmgssa@npl exes
i ndi cates that hydroxymet hyl nucl eonononer substitution patterns of notifs
22, 31, 32, and G7 applied to nmultiple si RNAs having di fferent sequences
and gene targets generally naintained and/or inproved gene silencing

activity of tpgtfis- @&B&I&@Xa 16@laa§ekeéﬁtag@mallaﬁeﬁé\l@at&qﬁ%mwh%ﬂh@gargéae same
sequence but w thout a hydro nucl eonononer nononer. Furt her,

hydr oxyrré%NMloﬁ%clp@@mwd@pc b@l i g@ﬁtiﬁd%113%1@‘@(4HBOH§F1W|A¢@HIP1%GS)H P2,

and P3 i mdhBEp NG OMRIcEKs Abfctel B ckRwh iSRRG ARD& LY mai ntai ned

and/ or |n11)‘c’tr o{\?ped gea%e SIC eshc:ér?g aCtICVCIR)ty of 1‘tjﬂkat RIQIA co gﬂ%ve)i relative to the
RNA conpl ex having the sanme sequence but w thout a hydr oxynmet hyl

nucl egmonorter  MGgATRI it A0 PRRRIL LAY Il PSSt h RNA

Conpl exes stran I C SI encin actl Vity knockdown
activity") of Fkﬁg}cl)rglnﬁgtkgmﬁw\ C ORPh@X&Sceonéndihhhdgylyaroxy metihyl nonomers
(e.g., nononer |D) w%\% am ned—SCS—1.—andt+CAM1 specificRHSC | engt h RNA
conpl exes were |exam ned agai Ast25MENA ¢ br résMani ng *HeVee”| p5i CHECKTmM 2
vector plasmd UQn@g(neg g;m FasST g @xPT epSed |gRRNATHI s jo& conpl enentary to
t he sense stra Instea the antisense strand, and thus the rol es of
each strand of th%”?ﬂ\‘b&m?,dbfﬁ‘bl ex ar2f evel sed)‘”/fn the cE of |the "reverse”
plasm d, the " enseGsmt(z?and act s % the gw derst rand forvRl SG based gene
silencing acti ity (%Ijgb(ﬁd)le “antiyepse ptramactsTas t4g, pasisenger st rand.
For purposes offclarity or lthe "forward" psi CHECKTm 2 vectar pl asm d, the
anti sense strard act$® a{%@t he |gui d8”%trahd f&F’RI SC| bas&d gend si | enci ng
activity and the se@ﬁsw(s?t)rand acts2%as t he passengel stwaned. By conparing

Ehe sil e'r'1ci ng gcti VG3L79/9(§;1|) d” RNATCRprex—agg st bpththe —forward" and
reverse" vect n asm he silenci ng F—)(‘TI\IITV bf the antilsense and

sense strands of arp3I7%1‘3A32éorrpl ex cd be bdet &t ned 28.7%

G3789 (33) 10.3% 14% 30.3%
G3789 (34) 86.9% 126.4% 124.9%
G3789 (35) 11.6% 14.4% 18.4%
G3789(36) 17.2% 17.5% 17.7%

Table 9: RISC Length RNA Complexes that Target Influenza PA Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5nM RNA 0.25 1M RNA
Qneg (neg. control) 100% 100% 100%
(8282 unmodified 19.1% 17.8% 21%
(8282 (22) 19.2% 15.9% 20.7%
(8282 (24) 16.1% 21% 23.8%
(8282 (26) 26.7% 22.4% 23.6%
G8282 (27) 99.8% 98.2% 95.4%
G8282 (31) 15.9% 16.3% 19.2%
(8282 (32) 16.5% 21.1% 25.6%
(8282 (33) 28.4% 72.6% 89%
(8282 (34) 77.9% 98.7% 137.8%
(8282 (35) 14.8% 18.5% 31.6%
(8282 (36) 20.6% 16.6% 18.8%
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For this exanpl

strand of an RNA conplex) of the | CAM1 RNA conpl ex agai nst the

€,

the silencing activity of the guide strand (antisense

"forward"

pl asm d iwoshovassish t abl e 13, and was conpared to the sPCEAS2009/066516 vity of
t he passenger strand (sense strand of an RNA conpl ex) of the | CAM 1RNA

conpl ex against the "reverse" plasmd (see table 15).
specific RISC | ength RNA conpl ex,

strand agai nst

t he

10For t

he SOS1

the silencing activity of the guide
"forward" plasmd is showmn in table 11, and was conpared

to the silencing activity of the passenger strand ("reverse plasmd"),
shown in table 16. Table 15: RI SC Length RNA Conpl exes that Target the

| CAMt1 Gene (Revgfiseo-Rig

Gene Sil enci ng
(neg. control)
(31) 57% 46% 50
| CAML: 1383 ( P2)

Activity
i{&@%brm&%eﬂ@@rc o | O‘Wﬂlalﬁﬂgianetmmdg Adned (1517&/&1&9%
% | 383 P 700/ Q’I n/ QRn/ I f"l\l\ ]_: 1 ’38’3 [ D’I\
0990 31853106 | CA%WMI@I@s  P3Y IR 305 025 nM RNA
Qneg (neg. control) 100% 100% 100%
G1498 unmodified 16% 16.4% 32.4%
G1498 (22) 14% 13.4% 15.8%
G1498 (24) 19% 27.2% 58.5%
G1498 (26) 29.9% 43.9% 70.1%
G1498 (27) 56.8% 74.5% 81.4%
G1498 (31) 14.9% 17.2% 24.9%
G1498 (32) 15.2% 16.1% 27.1%
G1498 (33) 66% 86.3% 83%
G1498 (34) 108.8% 104.5% 76.5%
G1498 (35) 21.1% 21.1% 30.5%
G1498 (36) 19.6% 19.3% 29.2%

€% tllleﬁlqgltghtf Ihﬁﬁen(zmp'deng ) Nornalized

ek PG POBERS

5 nM RNA Qneg
62% | CAML: 1383
86% 76% 81%

Table 11: RISC Length RNA Complexes that Target the SOS1 Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5 1M RNA 0.25 nM RNA

Qneg (neg. control) 100% 100% 100%
SOS1:364 unmodified 74.3% 59.1% 60.5%
SOS1:364 (22) 11.5% 10.5% 30.9%
SOS1:364 (24) 25.7% 27% 68.9%
SOS1:364 (26) 100.3% 63.4% 87.9%
SOS1:364 (27) 106.8% 86.5% 127.8%
SOS1:364 (31) 76.1% 41.3% 91.1%
SOS1:364 (32) 14.6% 36.8% 81.5%
SOS1:364 (33) 55.7% 76.9% 101%

SOS1:364 (34) 124.9% 80.7% 84%
S0S1:364 (35) 79.1% 58.6% 90.8%
SOS1:364 (36) 100.8% 103% 100.3%
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77% | CAML: 1383( &) 61% 60% 69% | CAML: 1383 (G7) 84% 75% 78% | CAML: 1383

(P2, &) 101% 75% 93% | CAML: 1383 (P2, G7) 95% 85% 101% 15 By conparing the
resul ts oVothw/tsatsbe 13 (1 CAM 1 RNA conpl ex agai nst "f opearus2ooploasmd d) and
table 15 (1 CAM1 RNA conpl ex agai nst "reverse" plasmd), the position
specific effect of hydroxynethyl nucl eonononers on strand specific RNA
activity is observed. For exanple, conpare the relative silencing activity
of motifs (P-1), (P1), (P2) and 20 (P3) of RISC |length | CAML: 1383 RNA
conpl exes versus | CAML: 1383-unnodified (at 25 nMRNA) in the reverse

plasm d experinment (table 15/ 79% 86% 99% and 91% versus 57% gene _
si | encing acti vi frypc 1SSRSEUIHERINA PohBRSAIR 1URE! 5 Abls Ui Forvar d pl asmi d
experinent (table 60% 81% versus 87% gene sil encing
activity; res pegt\rjg‘@eﬂqﬁk)x Ideﬂlﬁ&(), CNO’ﬁpailZ@l Gelhbeslwnelhmqnwe @@idferei ng activity of
motif (&) of R SCI ME—1383—RNA—€orpexesversus
| CAML: 1383- unnd é@q?%? nI\ﬂSFN&NAI nltHen p’(ﬂl‘%a i pPaS elxperi ment
(table 13; 105% V@lggs(gf% 3ér(m§Q) 1€SPaGPs VETy) Tqokf1e Same Mg s [in the reverse
5p| asm d exper| ment (table 1% 619% versus R7OZ\ genel sil anci nn acti vi ty1
respectively). HOBelé{EQ%u‘im??gltf&dnce “%4'He st tand °Sf° t he 786rrp| gx that serves
as the guide stjranpbBhasdr2edugced or3%no RNAI adtd vity agéBtist tlhe target upon
i ncor por ati on Jf @, BT TET MY SRSt Ut et puct epongygy_at| posi tions -1,
2, 2 and 3 fron 5! ‘that_ strang. blel16:_RL.SC Length RNA
Conpl exes that [TafR&OtHE5061 Gerte (ReVer séPl asm d) BRIA Conlpl ex
Identifier (Mot)ifApp:INepreal i zed Gene Sil encixyg Activit8Xa Lucl/ fLuc) 25 nM
RNA 2.5 nM RNA [0 25 5NN Qg (d1eg. comtTalyy, 10096 10Q%s;

ApoB:10169 (32) 6.1% 6.4% 8.7%

ApoB:10169 (33) 11.9% 26.8% 86.8%

ApoB:10169 (34) 6.7% 5.4% 7.6%

ApoB:10169 (35) 24.4% 50.4% 93.6%

ApoB:10169 (36) 13% 14.4% 36%

Table 13: RISC Length RNA Complexes that Target the ICAM-1 Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)

(Motif #)

25 nM RNA 2.5nM RNA 0.25 nM RNA

100%
67%
74%
74%
64%
73%
80%
91%
75%
72%
89%

100%
76%
71%
65%
57%
54%
87%
81%
61%
68%
74%

100%
87%
73%
53%
55%
60%
81%
105%
87%
73%
79%

Qneg (neg. control)

ICAMI1:1383 unmodified
ICAM1:1383 (31)
ICAM1:1383 (P-1)
ICAM1:1383 (P1)
ICAM1:1383 (P2)
ICAM1:1383 (P3)
ICAM1:1383(G2)
ICAM1:1383 (G7)

ICAM1:1383 (P2,G2)
ICAM1:1383 (P2,G7)
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accor di nQ’2E Qld%q}ft}%q%[\lﬂ& ggmﬁleyp 51%0%((\1% ICAM-1 gene generally maintained and/or

improved gene silencing activity of that RNA complex relative to the RNA complex having

the same sequence but without a hydroxymethyl nucleomonomer monomer.

15

Strand Specific Activity of RISC Length RNA Complexes

The strand specific silencing activity (or “knockdown activity”) of RISC length RNA

complexes containing hydroxymethyl monomers (e.g., monomer D) was examined.

SOS1, and ICAM-1 specific RISC length RNA complexes were examined against

their corresponding “reverse” psiCHECK™-2 vector plasmid (i.e., the plasmid expressed

20

RNA this is complementary to the sense strand instead of the antisense strand, and thus the

roles of each strand of the RNA complex are reversed). In the case of the “reverse” plasmid,

the “sense” strand acts as the guide strand for RISC based gene silencing activity and the

“antisense” strand acts as the passenger strand. For purposes of clarity, for the “forward”
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20 An "off-target"” gene effect was counted when a 2-fold change or greater
(up or down) in gene expression |levels was observed. The results show a
greater twearobdesm™bd reduction in "off-target” effect. Por/ush@vvsssodi fi ed
ApoB: 3410 RISC | engt h RNA conpl ex, 389 genes had altered expression |evels
of 2-fold or greater, while for the ApoB: 3410 RI SC | ength RNA conplex with
nmotif (P- 251/ Gr7), only 35 genes had altered expression |evels of 2-folder
or great %glcﬁgm@@tjﬁv&%% Eﬁsmffdh@e ARQEhsk 3 HRacHBS ﬁ@%ﬁld%@an@m@ HAyegabout
95% In Vivo CGene Silencin RI SC Length RNA Conpl exes The gene

si | enci ngergtiienqingacy ity tg%m;ee%kré%d its 3 tharpssengdi stiandh By rcompaEteiys 30

nUCH eomDRARIS by A HRRAnpIK Ams BB Softdifana ARQERWARCRe target
RNA conpl exes ‘were adm ni stered intravenously to Balb/C mce I1n a

f or mul at ipbminthepiffinpigs actdity Abtha pitrensaehdisaenyionddfEo RNA complex can be

(E) - agi nof {47 Lhexadecyl am no) - 3- (oct adec- 9- enani do) - 4-

oxobutyl )am no) et hani m ni um, CHEMS (chol esterol heni succi nate), and
DMPE- PEGQ2K ( 1F2r-this myamge, olyd sﬂsm:—ug @cmlnpeﬂihqagméqﬂm@ed tanshsrstaed wianh a 2kDa

IR T e S M A e TN T

day) . Thedbde sl Wasv@niphice tQear s@ﬁnom@ actedg fof g papenyasstthod eensatstrandwd] une  of

Goach! badh B posntpy of i AR TR R e R PR et B BB R ok & o 1 1

t hi s 18t udyr thIlse)sl@i)ecﬁrcausdllﬂgt}aRNAccbmptekdﬁe slnnélhgac&ﬁweﬂmegmbebtmﬂdi ndi cat es

the presence of 2' nodi. on to that osj de. Dx4227
(ApOB) : BSANTHRA ?K‘}?‘EJP% ﬁ%ﬁﬁ% U&%%&Aandsméfo%?wg@ﬁ eSIEPFihd (SEQ 10 1D
NO_ 157) aBivityHoHeGRALRBAAARATUANGHNMQT S Ak n-dble P4- er anti sense strand

(SEQ I D NO 158) DX3838 (Gl498; negative control RNA conplex): 15 5'-
MGMGAUCUUAUUUCUUCGGAGACAAITAG | D NO 159) 5' - nmCmAUUGUCUCCGAAGAAAUAAGAUCCUU

(SEQ ID N@abﬂeﬁg)m@m h%@@&@oﬁ%[e%&dthﬁt%%eg%eW@Al\@m}'em%%rﬁfﬂééﬂqd 20The

per cent reduction of the ApoB NA _and correspondi ng percent reduction in

serum chol ester &NAIC&M@Jdeeﬁtmer eacNorgalwgﬁeafsllwmlc@Ao@ea@hucﬁNA) conpl ex
Identifier row|in taflg,l6 berow represents—the average pereent reduction
in ApoB nRNA | dvel s and serum chéM rol 2PeVeie for® “bd;J of five mce)
is shown in ths t@l@gl(eegngllmw Peraeod refuctii@m 1 n ApoBigwANA 1fs rel ative to
t he PBS al one c"“tM”‘ e 1L Redtet+o o] A 308 FRNA—and Serum
1‘1383 Sk 0 %
Chol esterol  Levisr & quogl 'BNA CortBl ex | dent |dT/| er fpl ex Dose %
Reduction in ApoBICmrN‘LIAM_éﬂEI $ % Reducti on i nt6Ber um Chol5@°ét Level s DX4227
1. 7ng/ kg 53% ICAMI:1383 (P-1) 79% 81% 86%
ICAMI1:1383 (P1) 86% 76% 81%
ICAMI1:1383 (P2) 99% 71% 81%
ICAMI1:1383 (P3) 91% 83% 77%
ICAMI1:1383(G2) 61% 60% 69%
ICAM1:1383 (G7) 84% 75% 78%
ICAMI1:1383 (P2,G2) 101% 75% 93%
ICAMI1:1383 (P2,G7) 95% 85% 101%

15
By comparing the results of the table 13 (ICAM-1 RNA complex against “forward”
plasmid) and table 15 (ICAM-1 RNA complex against “reverse” plasmid), the position
specific effect of hydroxymethyl nucleomonomers on strand specific RNAI activity is
observed. For example, compare the relative silencing activity of motifs (P-1), (P1), (P2) and
20  (P3) of RISC length ICAM1:1383 RNA complexes versus ICAM1:1383-unmodified (at 25
nM RNA) in the reverse plasmid experiment (table 15; 79%, 86%, 99%, and 91% versus 57%

gene silencing activity, respectively) to the same motifs in the forward plasmid experiment
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12% DX3838 Modified Neg. Control 2.0 ng/kg 24% 2% ApoB: 10169 (31) 2.0 ng/kg
95% 63% ApoB: 10169 2.0 ngy/ kg 80% 45% PBS Al one 0% 0% The data in
tabl e 16 whamwdsatséa Rl SC | engt h RNA conpl ex wi t h hydr orgmatshgov/osaset i t ut ed
nucl eonononers (nmononer D) at positions 20 and 21lof each of the sense and
antisense strand counting fromthe 5 -end of the strand in which the

hydr oxymet hyl 5substituted nucl eonononer is | ocated (or bl unt-ended

const r ucktaBRMBNEBoR 559, BES R ¥ \%% 8795 8K sgen@xrgiachwy @&?edﬁu%ﬁ%we
hydr oxynet hyl nucl eonbnoners attached to each - end he sense strand

and the ézﬁlfﬂpﬁféﬁ?éelﬁ‘tl‘feéﬁdl)cmge?&tj‘é@wf%é(WRII&}&Hgth IﬁAMlvb%BW@S% conpar ed
to PBS a'cQBE}exgh%rs%ml@i\"‘f*f&?%%&%ﬁe‘ﬁg&%%M RRA) QYEE RARG #RMRI 1 Sing TT

i nst ead reduce eve by 80% Further, the m ce showed no
signifi c@mermnt(hfﬂn}ﬁg@ i195% aeryusieiy mwmelmbtoalmmaé@mbﬁselntt@@mrsey was

obser ved, 0 | ;5 hy

subst |gt u eéggiu %%%ﬁ@%@%é%ﬁ‘ggn%sgg’%?%gﬁé&%% g%/qgas%s(%@& n]lcri’ e%?hf ective
t her apeutins¢ancd, mhegttmmhwiyhe RN4 coewplekitist Bemﬁscaaﬂe gt;lfdamranddlas pdnatlioono of acyclic
hydr oxy t Ieormnorrers | hanced t he
gone o) 1 e R i A R R DB o A R R REE "2 "posi ¢ on
Speci fi ¢ neflb@otmnef atlﬁpsinmsymm, Byhd Ntﬁ@hﬁbmﬁ’mdmfrthﬁub&idt tution in Dicer
Lengt h RNA Conpl exes 20The substitution patterns (notifs) represented in
exanpl e 2 above were applied to different sequence specific Dicer length
RNA qonpl exes. These RNA conpl exes are provided in tables 18-22 bel ow

are i denti el 1HSUSG LGN DR Sey il Tae! PECUS) CEBHRCHBF LMo sobase

(e.g., "unaC AL TNeneHLOSIRE SQURI ASES (@ OXy|Tet hyl
subst i t ut ed rmnﬂgA%) %%&g; VO S e e A Qe 10 Tabl & 18:

Di cer Length RNA CofffitiéXes t hat2sTamgat | nPlsusirea PB20. GanveNANA Conpl ex
I dentifier Qneg (neg. control) 100% 100% 100%
SOS1:364 unmodified 5.4% 5.5% 8.9%
SOS1:364 (24) 17.5% 45.8% 76.5%
SOS1:364 (27) 7.6% 10.5% 13.2%
SOS1:364 (36) 12.8% 13.1% 17.1%

By comparing the results of the table 11 (SOS1:364 RNA complex against “forward”
plasmid) and table 16 (SOS1:364 RNA complex against “reverse” plasmid), the position
15  specific effect of hydroxymethyl nucleomonomers on strand specific RNAi activity is
observed. For example, compare the relative silencing activity of motifs (24) and (27) of
RISC length SOS1:364 RNA complexes versus SOS1:364-unmodified (at 2.5 nM RNA) in
the reverse plasmid experiment (table 16; 45.8% and 10.5% versus 5.5% gene silencing
activity, respectively) to the same motifs (24 and 27 versus unmodified) in the forward
20  plasmid experiment (table 11; 27% and 86.5% versus 59.1% gene silencing activity;
respectively). In each instance, the strand of the RNA complex that serves as the guide strand
has reduced or no RNAI activity against the target upon incorporation of a hydroxymethyl
substituted nucleomonomer at position 2 from the 5’end of that strand.
Therefore, placing a hydroxymethyl substituted nucleomonomer at or around
25  positions
-1, 1, 2, and/or 3 (particularly position 2) of a strand, counting from the 5’-end of the strand

containing the hydroxymethyl nucleomonomer (e.g., sense or passenger strand) reduces or
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(Motif #) Sense Sequence 5' to 3' orientation Antisense Sequence 5 to 3
orientation FluAl: 2242 25/27 (G3789) CGGGACUCUAGCAUACUUACUGAdCdA (SEQ I D
NO 161) WOLCABSHEGEUAUGCUAGAGUCCCGUU (SEQ | D NO 169) FPOANIS2R4D6655¢ 27- ( 2)
CGGGACUCUAGCAUACUUACUnalunaGAdCdA (SEQ I D NO 162)
UGUCAunaGunaUAAGUAUGCUAGAGUCCCGUU (SEQ I D NO 170) FluAl: 2242 25/ 27-(3)
CGGGACUCUAGCAUACUUACuUnalunaGAdCdA (SEQ I D NO 163)

UGUCAGUAAGIAVBICUAGH felgmrahl@lm RAZ Lokt 11 28Re BoATs )
CGGGACUCUAGCAUACUUA dCdA (S 64)

UGUCAU na@@?@am@i)m&ﬁ@&@y@e@wcwéey uownw@teciww AatiYRY 0P8 paspg)eery - ( 7)
CunaGGGALRALEYAY SAdCdA (SEQ ID NO: 165)

UGUCAGUAAGUAUGCUACGA (SEQ ID NGO 173) Fl uAl: 2242 25/27-(8)
CGGGACUCUAGCABntwuABUGAdSdo W BEQVR N dugig pne or more hydroxymethyl

m%ﬁ%%wd%&g‘% g%t@ﬁg L%@@%‘tﬂf&%’ &1 g&)?:)ccwu
(SEQ | D N@p&i@duﬁswA&bl@%@ABﬁ@iﬁtf DNt GEBEADCCUREIAUAGMBUGIICUNaA ( SEQ
1D N0 168), YOUCAGUAAGHAUGCUAGAGUCOCGUNaUlnaU (SEQ 1D NO. 176) 5 10 15

“Off-Target” Effects of RISC Length RNA Complexes

10 RNAI is a powerful technique used to disrupt the expression of a target gene, but an
undesired consequence of this method is that it may also affect the expression of non-target
genes (the so called “off-target” effect).

The degree of “off-target” effect of RNA complexes with and without hydroxymethyl
nucleomonomers was examined. In this study, the ApoB:3410 RNA complex was used to

15  determine the “off-target” activity of the passenger strand. The unmodified ApoB:3410
RISC length RNA complex was compared to the same sequence with motif (P-1/G7).

Briefly, HepG2 cells were cultured according to the protocol and methods described
earlier in this disclosure. Microarray analysis was performed with GENECHIP Human
Genome U133 Plus 2.0 microarray (AFFYMETRIX) according to manufacturer’s protocol.

20  An “off-target” gene effect was counted when a 2-fold change or greater (up or down) in
gene expression levels was observed.

The results show a greater than 10-fold reduction in “off-target” effect. For the
unmodified ApoB:3410 RISC length RNA complex, 389 genes had altered expression levels
of 2-fold or greater, while for the ApoB:3410 RISC length RNA complex with motif (P-

25  1/G7), only 35 genes had altered expression levels of 2-folder or greater. In both cases, the

ApoB target message was reduced by about 95%.

In Vivo Gene Silencing of RISC Length RNA Complexes

The gene silencing activity of RNA complexes with and without hydroxymethyl
30 nucleomonomers was examined in vivo. In this study, ApoB was the target. RNA complexes
were administered intravenously to Balb/C mice in a formulation containing a DILA2 amino
acid compound (or (E)-amino((4-(hexadecylamino)-3-(octadec-9-enamido)-4-
oxobutyl)amino)methaniminium), CHEMS (cholesterol hemisuccinate), and DMPE-PEG2K
(1,2-Dimyristoyl-sn-glycero-3-phosphoethanolamine with a 2kDa PEG) at a mol% ratio of
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WO 2010/ 065756PCT/ US2009/ 066610 Tabl e 19: Dicer Length RNA Conpl exes t hat
Target I nfluenza PA Gene RNA Conplex ldentifier (Mdtif #) Sense Sequence 5'
to 3' oriwotatiws’sént i sense Sequence 5 to 3' orientati @OTRBAS0RGBO 25/ 27
(38282) GCCAAUUGAGGAGUGCCUGAUUAATAG (SEQ I D NO 177)
CAUUAAUCAGGCACUCCUCAAUUGCUU (SEQ I D NO  185) F1uA3: 2089 25/27-(2)
GCAAUUGAGGAGUGCCUGAUUNaUunaAATdG (SEQ I D NO 178)

CAUUAU na%u Q&Wﬂ%ﬁ %@/1%%&@32 1181%&5%&% néRBRg g&/ 27- (3)

CAUUAA UuollsHgr IdD’)N@heri gF)e Mumse POSupEFaply gony

CCAAUUGAGA D NG 180)
CAUUAunaAunM@W&% (SEQ I D NO. 188) F1uA3: 2089 25/27-(7)
GunaCAAUUNaUGRGAAGDEERRE ] %5 a0 GBOOB D0 NO (3 ID8ikjcribed previously, and the
CAUUA%&W&%U? %EBQNB 151§%y) TE]‘UABpr%(C)eBd?ngZaSI{u%l?eot(lcge) in

CAUUAAUU nilgeGAG¥an b GACWGRIICAAUWSIdn (SHQ 2 1D-Mexhy 190 ifiEdtioABs BX8RcRoidr - ( 9)
GCAAUUGAGGAGUGCCUGAUUAATAG (SEQ I D NO 183) CAUUAAUCAGGUNaCACUCCUCAAUUGCUU
(SEQ ID NO 191) F1luA3: 2089 25/27-(10)

DX4227 (ApoB):

5’- GGAAUCMUmUAMUAMUmUmUGAUCmMCASA -3’ 21-mer sense strand (SEQ
10 IDNO: 157)

5’- mUmUGGAUMCAAAMUAMUAAGAMUUCMCsmCsU -3*  21-mer antisense strand

(SEQ ID NO: 158)

DX3838 (G1498; negative control RNA complex):

15  5- mGmGAUCUUAUUUCUUCGGAGACAAATIG 25-mer sense strand (SEQ
ID NO: 159)
5’- mCmAUUGUCUCCGAAGAAAUAAGAUCCUU 27-mer antisense strand

(SEQ ID NO: 160)

20 The percent reduction of the ApoB mRNA and corresponding percent reduction in
serum cholesterol levels for each group of mice (each RNA complex Identifier row in table
16 below represents the average percent reduction in ApoB mRNA levels and serum
cholesterol levels for a group of five mice) is shown in the table below. Percent reduction in
ApoB mRNA is relative to the PBS alone control.
25
Table 17: Reduction in ApoB mRNA and Serum Cholesterol Levels in Mice

% Reduction in | % Reduction in
RI\Ifgegtoiglglex RNADCOosglplex ApoB mRNA | Serum Cholest.
Levels Levels
DX4227 1.7mg/kg 53% 12%
DX3838
Modified Neg. 2.0 mg/kg 24% 2%
Control
ApoB:10169 (31) 2.0 mg/kg 95% 63%
ApoB:10169 2.0 mg/kg 80% 45%
PBS Alone - 0% 0%
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GCAAUUGAGGAGUGCCUGAUUAAdUUNaG (SEQ | D NO 184)
CAUUAAUCAGGCACUCCUCAAUUGCUNnaUunaU (SEQ I D NO 192) 5 10 15 WO

2010/ 065AB6RCIVIESE609/ 066610 Tabl e 20: Dicer Length RNAPCorgsk@rmsecthat
Target Influenza NP Gene RNA Conplex Identifier Sense Sequence 5 to 3
orientation Antisense Sequence 5 to 3' orientation Gl498 DS (DX3030)
GGAUCUUAUUUCUUCGGAGACAAITAG (SEQ I D NO 193) CAUUGUCUCCGAAGAAAUAAGAUCCUU
(SEQ I D NO 201) F1luA5: 1498 25/27-(2) GGAUCUUAUUUCUUCGGAGAUnaCunaAAdTdG
(SEQ I D NGO 194) CAUUGUNaUunaCUCCGAAGAAAUAAGAUCCUU (SEQ I D NO 202)
F1uA5: 1498 25ﬂzqd9(t%9ntwmhg Seamplag Pt hy sy mehyio - 195)

CAUUGUCUGLHAA nforbeed J}N'gosig&é)zoﬂd—'fﬁyf%&%%fa@s%eca@

GGAUCUUAUUUCUUCGGAGA CAADTAG ( SEQ'|

CAUUGU na@u&m@g@@@ﬁq@nﬁm@@@wﬁ( ia{u stBnN@ wipigigthe ydragymaAlgd 25/ 27- (7)
JUO

AR O R B Bl Pt ving a0 pasepgin dyplex

GG»AUCUUAW@&CMM@ hSEQyndthOnucl®@jonomers attached to each 3’-end of

CAUUGUCU & UAAGA"‘%?B(% e(l %B% mR%PA evc'ezls znA\‘?vojb 9% /2 5/27-(9)

GGAUCUUAL o TdS™

compared to PBS alone. The same RNA complex with 3’-end overhangs comprising TT
instead reduced ApoB mRNA levels by 80%. Further, the mice showed no significant

10  change in body weight and no appreciable toxicity was observed, indicating that RNA
complexes comprising hydroxymethyl substituted nucleomonomers (monomer D) may be
used as a safe and effective therapeutic. In summary, the results indicate that incorporation
of acyclic hydroxymethyl substituted nucleomonomers in an RNA complex enhanced the
gene silencing activity of an RNA complex in vivo.

15
EXAMPLE 4

Position Specific Effects of Hydroxymethyl Nucleomonomer Substitution

in Dicer Length RNA Complexes

20 The substitution patterns (motifs) represented in example 2 above were applied to
different sequence specific Dicer length RNA complexes. These RNA complexes are
provided in tables 18-22 below. Hydroxymethyl substituted monomer(s) in the sequences of
the table below are identified as “unaH” where H is the one letter code for the nucleobase
(e.g., “unaC” indicates that the cytosine comprises a hydroxymethyl substituted monomer).

25

30
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CAUUGUCUCCGUNaAAGAAAUAAGAUCCUU (SEQ I D NO 207) F1uAS5: 1498 25/ 27-(10)
GGAUCUUAUUUCUUCGGAGACAAdUUNaG (SEQ | D NG 200)

CAUUGUCUGEZOAABABAIIAAGAUCCUNalunalU (SEQ | D NO 208)
2010/ 065756PCT/ US2009/ 066610 Tabl e 21: Dicer

5 POTAB200M066610
Lengt h RNA Conpl exes t hat

Target the SOS1 Gene RNA Conplex ldentifier (Mdtif #) Sense Sequence 5'

3|

orientation Antisense Sequence 5'

AUUGACCACCAGGUUHBHA B EH b el Qal & iR xe @ B9 TR

to 3

orientation SOS 1: 364 25/ 27

to

Uuu

(SEQILD NO 217) SOS 1:364
NBNALegYleyCUAAUNaAUN
7- (d3)ifiUUGACCACCA

I D
25/ 2

UGJA%~ CCUGGUGGUCAABU ESiEey | D NO. 21
ACCACCAGG

AU

JUUCUGUUUAJCAA (SEQ 1 D NO__ 21

[ 27-(2) AUUGACCACCAGGUUUCUA unaliunaUAdCAA_(

iiﬁ'o‘%ﬁ aUunaUAdCd

UUWU (SEQ ID.. SCS 1: 364
A (S(EQ N ‘%6%% fi‘i&e
9) SOS 1: 384° Bgjepiiopys)

SEQ

UGUAAG & Atria CAGRAN
UGAR OCAE0ABBUUSOUGUUUA CdA ( SEQ | D

Aundg

Yy 496ED | D

VPOV P PN

2)
NP CHPHAGAS GEUAEACYEI SHY( 7)
NEQ II2NE) 169)

UGUAA AT

25/27-2)

AR USRS i ac &2
(SEQ ID NO: 162)

G E R Gma R GORUECUABAGUCCCGUU
(SEQ ID NO: 170)

FIUA1:2242
25/27-3)

CGGGACUCUAGCAUACUUACunaUunaGAdCdA
(SEQ ID NO: 163)

UGUCAGUAAGUAUGCUAGAGUCCCGUU
(SEQ ID NO: 171)

FIUA1:2242
25/27-(4)

CGGGACUCUAGCAUACUUACUGAdCAA
(SEQ ID NO: 164)

UGUCAunaGunaUAAGUAUGCUAGAGUCCCGUU
(SEQ ID NO: 172)

FIUA1:2242
25/27-7)

CunaGGGAunaCUCUA GCAUACUUACUGAJCJA
(SEQ ID NO: 165)

UGUCAGUAAGUAUGCUAGAGUCCCGUU
(SEQ ID NO: 173)

FIuA1:2242
25/27-(8)

CGGGACUCUAGCAUACUUACUGAJCJA
(SEQ ID NO: 166)

UGUCAGUunaAAGUunaAUGCUAGAGUCCCGUU
(SEQ ID NO: 174)

FluA1:2242
25/27-(9)

CGGGACUCUAGCAUACUUACUGAdCAA
(SEQ ID NO: 167)

UGUCAGUAAGUunaAUGCUAGAGUCCCGUU
(SEQ ID NO: 175)

FIUAL:2242
25/27-(10)

CGGGACUCUAGCAUACUUACUGAdCunaA
(SEQ ID NO: 168)

[UGUCAGUAAGUAUGCUAGAGUCCCGunaUunaU

(SEQ ID NO: 176)
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AUUGACCACCAGGUUUCUGUUUADCAA (SEQ I D NO 214)
UGUAAACUNaAGAAUNaACCUGBUGEUCAAUUU (SEQ | D NO 222) SOS 1:364 25/27-(9)
AUUGACCAGEAGHINIIIEUUUAICAA (SEQ | D NO 215) UGUAAACAGARCTAASOYGEIGEUCAAUUU
(SEQ I D NO 223) SOS 1:364 25/27-(10) AUUGACCACCAGEUUUCUGUUUAdCunaA (SEQ I D
NO 216) UGUAAACAGAAACCUGGUGEUCAAUUnaUunal (SEQ I D NO 224) 510 15 WO
2010/ 065756PCT/ US2009/ 066610 Tabl e 22: Dicer Length RNA Conpl exes that

Target the ApoBT&Reo:RNEerGRARh RNA @@ﬁ%l’e)‘;és@lﬁat(Fh@%ﬂlﬁﬂﬁ@nzasﬁ)?%nec-'equence 5 to

3' orientation Antisense Qpnupnrp arientation DX3951: ApoB 25/ 27
GUCAURAEATINEAA UACCAAUGCT%%% (S%% 47D NO 225) CAGCAUU%KJA UGACAC
(SEQ | Lmemer 233) ApoB: 10 Sf 57-(2) GUCAUCACACUGAA alunaGCTdG (SEQ
| D NO CAGCAUNaUunaUGBIAIBERGUGUGAUGAGAC ( SEQ | E)%Oﬂ?@ﬂ()ﬂ ApoB: 10167
25/ 2[Z- ('2\ (?)H(‘AII(‘A(‘A(‘J IGAAUACCAAUNaUUNaGCTdGI(SEQ | D NO__227)
CAGCA @éﬁ%ﬂ%ﬂmﬁ%@&@é&éﬂ@c@é‘é@ ‘BIO 23=§A%&fé¥%§%7c‘é%‘?‘&%w?cw
GUCAUCATAGUEAASHOTMUEDTAG (SEQ | D NO. 228)((SEQ IDNO: 185)
CACCATFZEITR VRIS N R O A d R ERAT s WK U BIA AR RGGCARICCUCAAUUGCUU
25/27-(2)  |(SEQID NO: 178) (SEQ ID NO: 186)
FluA3:2089 |GCAAUUGAGGAGUGCCUGAUunaUunaAATdG |CAUUAAUCAGGCACUCCUCAAUUGCUU
25/27-(3)  |(SEQID NO: 179) (SEQ ID NO: 187)
FluA3:2089 |GCAAUUGAGGAGUGCCUGAUUAATAG CAUUAunaAunaUCAGGCACUCCUCAAUUGCUU
25/27-(4)  [(SEQ ID NO: 180) (SEQ ID NO: 188)
FluA3:2089  |GunaCAAUunaUGAGGAGUGCCUGAUUAATAG |CAUUAAUCAGGCACUCCUCAAUUGCUU
25/27-(7)  |(SEQ ID NO: 181) (SEQ ID NO: 189)
FluA3:2089 |GCAAUUGAGGAGUGCCUGAUUAATAG CAUUAAUunaCAGGunaCACUCCUCAAUUGCUU
25/27-(8)  |(SEQ ID NO: 182) (SEQ ID NO: 190)
FluA3:2089 |GCAAUUGAGGAGUGCCUGAUUAATAG CAUUAAUCAGGunaCACUCCUCAAUUGCUU
25/27-(9)  |(SEQ ID NO: 183) (SEQ ID NO: 191)
FluA3:2089 |GCAAUUGAGGAGUGCCUGAUUAAdUunaG CAUUAAUCAGGCACUCCUCAAUUGCunaUunaU
25/27-(10)  |(SEQ ID NO: 184) (SEQ ID NO: 192)
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25/ 27-(7) GunaUCAUUNnaCACACUGAAUACCAAUCCTAG (SEQ I D NO 229)
CAGCAUUGGUAUUCAGUGUGAUGACAC (SEQ I D NO 237) ApoB: 10167 25/27-(8)

GUCAUCACAZOCAIMEBAAUCCTAG (SEQ | D NO  230)

PCT/US2009/066610

CAGCAUUUNaGGUAUNaUUCAGUGUGAUGACAC (SEQ | D NO. 238) ApoB: 10167 25/ 27-(9)
GUCAUCACACUGAAUACCAAUGCTAG (SEQ | D NO: 231) CAGCAUUGGUAUNaUUCAGUGUGAUGACAC
(SEQ I D NO 239) ApoB: 10167 25/27- (10) GUCAUCACACUGAAUACCAAUGCUunaG ( SEQ

| D NO 232) CAGEAW
Si | encing Actj

vity of Dicer Tength R

BRAURA CalooBRdA NP R40)  CGene

(‘nrrpl exes BThe gene sil enci ng

act i
hydr

N Copglex
oX yieiti&y |

nonomnmer s ¥ &.3QerientA®HNOMET

"knockdown S&E¢ fegicrg ) of Dicer | ength RNASBSAPIE%es contain
D) was exam negh.to 3’ orientatiohtr ansf ecti o

i ng
ns

wer
and
acti

FRTSIT
dual -1 uci
Vi 3

ARG U cas Al Rdhd et
ferase reporter actl vi ty was
SACHPOP PRle Di cer | ength RNA

SN AV NI NTING, Ceat el
used to determ ne gene sil enci
S5RPP BR: 2°Rs descri bed previ ous

ng
Iy

int
cong
res

hirsagti o€
Xs/d7%2)Sh

|l e
ective ds

OSUUEUUANIU @RINEGAOs it @nei Ad@CA UVGinyUihalUCDGS 8GA A Anrgtdn URNAU

hRot ak) es 22-25 bel ow. Al
NA_Oneg (OLA -

expe
knod

A=

R T

KdBWNH3) W

ge%‘é%ﬁ?@ww%@@%w

LA UFUUR AT P UCSOR 88 ad AJEHG
($HQ IBHY Yonf i dence i nterval s

lsee@pRbesywer e normal i zed to t

(SER)D NQS03)WD

201
Tar g
Sile

T QRRTPHEC

et i |ue

nci ng

HCWe00 ORaRGcRaREBAd3G D CRRULERAT . (RINAGERERL BXES AUtaty

?%B?ztlg%:r ﬁ&ne RNA Conpl ex Iden%&ilﬁm(

c/fluc) 25 nM RNA

tif #) Normalized Go
0.25 nM RNA Qneg (n

cont

r GRS 1498 %1609 C@a9 /A LYAIUUCGQACA QB2 4G

@@?@@UCCGAAGAAAUAAGAUC Cuu

he

ne
eg.

25/27<7)  |(SEQ ID NO: 197) (SEQ ID NO: 205)

FluA5:1498 |GGAUCUUAUUUCUUCGGAGACAAATAG CAUUGUCunaUCCGunaAAGAAAUAAGAUCCUU
25/2748)  |(SEQ ID NO: 198) (SEQ ID NO: 206)

FluA5:1498 |GGAUCUUAUUUCUUCGGAGACAAATAG CAUUGUCUCCGunaAAGAAAUAAGAUCCUU
25/2749)  |(SEQ ID NO: 199) (SEQ ID NO: 207)

FluA5:1498 |GGAUCUUAUUUCUUCGGAGACAAdUunaG  |CAUUGUCUCCGAAGAAAUAAGAUCCunaUunaU
25/27-(10)  |(SEQ ID NO: 200) (SEQ ID NO: 208)
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13.5% 14. 7% 17. 5% Fl uAl

25/ 27-(3) 15.

2242 25/\20-2010)06375%0 22. 9% 26. 3% Fl uAl

7% 10. 6% 15. 7% Fl uAl

12242 25/ 27-(2) 20.1% 25. 9% 54. 4% Fl uAl
12242 25/ 27-(4) 28.3% 30. 2% 53. 6% Fl uAl
12242 25/ 27-(8) 3PCOHASIBIBB666E. 2%

12242

Fl uAl 2242 25/27-(9) 18.3% 22.5% 28. 8% FI uAl :2242 25/27-(10) 15.1% 24. 7%
42.3% Table 24: Dicer Length RNA Conpl exes that Target Influenza PA Gene
RNA Conplex Identifier (Motif #) Nornmalized Gene Silencing Activity
(rLuc/fLuc) 25 nihiRNA Bic& IMNBIRNAVA Complexes that Target the SOS1 Gene
RNA Complex
Identifier Sense Sequence Antisense Sequence
5’ to 3’ orientation 5’ to 3’ orientation
(Motif #)
SOS1:364 [AUUGACCACCAGGUUUCUGUUUAJdCdA [UGUAAACAGAAACCUGGUGGUCAAUUU
25127 (SEQ ID NO: 209) (SEQ ID NO: 217)
SOS1:364 [AUUGACCACCAGGUUUCUGUunaUunaUAdCdA [UGUAAunaAunaCAGAAACCUGGUGGUCAAUUU
25/27-2)  |(SEQID NO: 210) (SEQ ID NO: 218)
SOS1:364 [AUUGACCACCAGGUUUCUGUunaUunaUAdCdA [UGUAAACAGAAACCUGGUGGUCAAUUU
25/27-3)  |(SEQID NO: 211) (SEQ ID NO: 219)
SOS1:364 [AUUGACCACCAGGUUUCUGUUUAJdCdA [UGUAAunaAunaCAGAAACCUGGUGGUCAAUUU
25/27-(4)  |(SEQID NO: 212) (SEQ ID NO: 220)
SOS1:364  [AunaUUGAunaCCACCAGGUUUCUGUUUAdCdA [UGUAAACAGAAACCUGGUGGUCAAUUU
25/27-(7)  |(SEQID NO: 213) (SEQ ID NO: 221)
SOS1:364 [AUUGACCACCAGGUUUCUGUUUAJdCdA [UGUAAACunaAGAAunaACCUGGUGGUCAAUUU
25/27-8)  |(SEQID NO: 214) (SEQ ID NO: 222)
SOS1:364 [AUUGACCACCAGGUUUCUGUUUAJdCdA [UGUAAACAGAAunaACCUGGUGGUCAAUUU
25/27-9)  |(SEQID NO: 215) (SEQ ID NO: 223)
SOS1:364 [AUUGACCACCAGGUUUCUGUUUAdCunaA [UGUAAACAGAAACCUGGUGGUCAAUunaUunal
25/27-(10)  |(SEQ ID NO: 216) (SEQ ID NO: 224)
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0.25 nM RNA Qneg (neg. control) 100% 100% 100% F1uA3: 2089 25/ 27 ((G8282)
24. 1% 20. 8% 32. 6% F1uA3: 2089 25/ 27-(2) 60.4% 58. 8% 81. 3% F1uA3: 2089

25/ 27- ( 3)WO0 W66 1% 36. 1% FLuA3: 2089 25/ 27-(4) 67. 8% BETAXMOB6EIH

F1uA3: 2089 25/27-(7) 25% 27. 2% 40% F1uA3: 2089 25/27-(8) 43.6% 63. 7% 96. 7%
F1uA3: 2089 25/27-(9) 37.3% 40. 5% 66% F1uA3: 2089 25/27-(10) 23.7% 27. 1%
61. 2%

Table 22: Dicer Length RNA Complexes that Target the ApoB Gene

RNA Complex
Sense Sequence Antisense Sequence
Identifier ) ) ) )
(Motif #) 5’ to 3’ orientation 5’ to 3’ orientation
DX3951:ApoB [GUCAUCACACUGAAUACCAAUGCTIG CAGCAUUGGUAUUCAGUGUGAUGACAC
25/27 (SEQ ID NO: 225) (SEQ ID NO: 233)
ApoB:10167 |GUCAUCACACUGAAUACCAAuNnaUunaGCTdG [CAGCAunaUunaUGGUAUUCAGUGUGAUGACAC
25/27-(2) (SEQ ID NO: 226) (SEQ ID NO: 234)
ApoB:10167 |GUCAUCACACUGAAUACCAAuNaUunaGCTdG [CAGCAUUGGUAUUCAGUGUGAUGACAC
25/27-(3) (SEQ ID NO: 227) (SEQ ID NO: 235)
ApoB:10167 |GUCAUCACACUGAAUACCAAUGCTAG CAGCAunaUunaUGGUAUUCAGUGUGAUGACAC
25/27-(4) (SEQ ID NO: 228) (SEQ ID NO: 236)
ApoB:10167  |GunaUCAUunaCACACUGAAUACCAAUGCTAG [CAGCAUUGGUAUUCAGUGUGAUGACAC
25/27-(7) (SEQ ID NO: 229) (SEQ ID NO: 237)
ApoB:10167 |GUCAUCACACUGAAUACCAAUGCTAG CAGCAUUunaGGUAunaUUCAGUGUGAUGACAC
25/27-(8) (SEQ ID NO: 230) (SEQ ID NO: 238)
ApoB:10167 |GUCAUCACACUGAAUACCAAUGCTAG CAGCAUUGGUAunaUUCAGUGUGAUGACAC
25/27-(9) (SEQ ID NO: 231) (SEQ ID NO: 239)
ApoB:10167 |GUCAUCACACUGAAUACCAAUGCdUunaG CAGCAUUGGUAUUCAGUGUGAUGA CunaAunaC
25/27-(10)  (SEQIDNO: 232) (SEQ ID NO: 240)

Gene Silencing Activity of Dicer Length RNA Complexes

5 The gene silencing activity (or “knockdown activity”) of Dicer length RNA

complexes containing hydroxymethyl monomers (e.g., monomer D) was examined.
Transfections were performed in HeLa cells as described previously in this disclosure,
and dual-luciferase reporter activity was used to determine gene silencing activity for each of
the Dicer length RNA complex, as described previously in this disclosure. The gene
10  silencing activity for Dicer length RNA complex is shown in tables 22-25 below. All

samples were normalized to the respective dSRNA Qneg (QIAGEN) negative control samples
run in the same experiment. That is, Qneg values were set as 100% active (i.e., no

knockdown), with 95% confidence intervals (CI).
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WO 2010/ 065756PCT/ US2009/ 066610 Tabl e 25: Dicer Length RNA Conpl exes t hat
Target Influenza NP Gene RNA Conplex ldentifier (Mdtif #) Normalized Gene
Si | enci ngw@abioviesyse (rLuc/ f Luc) 25 nM RNA 2.5 nM RNA 0. PETrUseoBbcioneg ( neg.
control) 100% 100% 100% G1498 DS (DX3030) 23.4% 19% 19. 8% F1uA5: 1498

25/ 27-(2) 54.4% 86. 1% 88. 9% F1uA5: 1498 25/27-(3) 19.3% 23. 4% 36. 3%

F1uA5: 1498 25/27-(4) 61% 79. 7% 74. 6% F1uA5: 1498 25/ 27-(7) 26.2% 28% 40. 6%

FLUAS: 1498 25/ 27:1(8)3: ocd Vot RRAAGonfIbELABT AT ABAAPE Rk 7. 7%

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5nM RNA 0.25 nM RNA
Qneg (neg. control) 100% 100% 100%
FluA1:2242 25027 13.5% 14.7% 17.5%
(G3789)
FluA1:2242 25/27-(2) 20.1% 25.9% 54.4%
FluA1:2242 25/27-(3) 15.7% 10.6% 15.7%
FluA1:2242 25/27-(4) 28.3% 30.2% 53.6%
FluA1:2242 25/27-(7) 17% 22.9% 26.3%
FluA1:2242 25/27+(8) 35.6% 38.3% 66.2%
FluA1:2242 25/27-9) 18.3% 22.5% 28.8%
FluA1:2242 25/27-(10) 15.1% 24.7% 42.3%

Table 24: Dicer Length RNA Complexes that Target Influenza PA Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5nM RNA 0.25 1M RNA
Qneg (neg. control) 100% 100% 100%
FluA3:2089 25/27
(G8282) 24.1% 20.8% 32.6%
FluA3:2089 25/27-(2) 60.4% 58.8% 81.3%
FluA3:2089 25/27-(3) 18.4% 22.1% 36.1%
FluA3:2089 25/27-(4) 67.8% 86.1% 103.3%
FluA3:2089 25/27-(7) 25% 27.2% 40%
FluA3:2089 25/27+(8) 43.6% 63.7% 96.7%
FluA3:2089 25/27-(9) 37.3% 40.5% 66%
FluA3:2089 25/27-(10) 23.7% 27.1% 61.2%
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29. 9% 38. 6% F1uA5: 1498 25/ 27-(10) 20.8% 23.1% 33. 4% Table 26: D cer Length
RNA Conpl exes that Target the SOS1 Gene RNA Conplex ldentifier (Mtif #)

Nor mal i zewlOGen&6Sisbenci ng Activity (rLuc/fLuc) 25 nM RRATAIS2000N6ENA 0. 25
NM RNA Qneg (neg. control) 100% 100% 100% SOS1: 364 25/ 27 23.4% 16. 7% 37%
SOS1: 364 25/ 27-(2) 123.8% 86. 5% 104. 1% SOS1: 364 25/27-(3) 22.9% 28.8% 51. 1%
SOS1: 364 25/ 27-(4) 107.3% 84.4% 119. 1% SOS1: 364 25/27-(7) 19.3% 13. 7% 30. 8%

Table 25: Dicer Length RNA Complexes that Target Influenza NP Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5nM RNA 0.25 nM RNA
Qneg (neg. control) 100% 100% 100%
G1498 DS (DX3030) 23.4% 19% 19.8%
FluA5:1498 25/27-(2) 54.4% 86.1% 88.9%
FluA5:1498 25/27-(3) 19.3% 23.4% 36.3%
FluA5:1498 25/27-(4) 61% 79.7% 74.6%
FluA5:1498 25/27-(7) 26.2% 28% 40.6%
FluA5:1498 25/27-(8) 24.9% 25.5% 45.7%
FluA5:1498 25/27-(9) 27.7% 29.9% 38.6%
FluA5:1498 25/27-(10) 20.8% 23.1% 33.4%

Table 26: Dicer Length RNA Complexes that Target the SOS1 Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5nM RNA 0.25 nM RNA
Qneg (neg. control) 100% 100% 100%
SOS1:364 25/27 23.4% 16.7% 37%
SOS1:364 25/27-(2) 123.8% 86.5% 104.1%
SOS1:364 25/27-(3) 22.9% 28.8% 51.1%
SOS1:364 25/27-(4) 107.3% 84.4% 119.1%
SOS1:364 25/27-(7) 19.3% 13.7% 30.8%
SOS1:364 25/27-(8) 38.6% 34.8% 57.6%
SOS1:364 25/27-(9) 35.6% 36.6% 64%
SOS1:364 25/27-(10) 16% 20.3% 55%
5
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SOS1: 364 25/ 27-(8) 38.6% 34. 8% 57. 6% SOS1: 364 25/ 27-(9) 35.6% 36. 6% 64%
SOS1: 364 25/ 27-(10) 16% 20. 3% 55% WO 2010/ 065756PCT/ US2009/ 066610 Tabl e
27: Di cerwbhengidssRBA Conpl exes that Target the ApoB Gen@CRUA2@00pd6dRX
ldentifier (Motif #) Normalized Gene Silencing Activity (rLuc/fLuc) 25 nM
RNA 2.5 nM RNA 0.25 nM RNA Qneg (neg. control) 100% 100% 100% DX3951: ApoB
di cer 8.5% 7% 11. 9% ApoB: 10167 25/27-(2) 6.8% 6. 1% 10. 8% ApoB: 10167

25/ 27-(3) 40.6% 48,R% Q@m@%eﬁ@tﬂwa;@%pl%%s%ﬂﬂ (['ﬂ])get the ApoB Gene

RNA Complex Identifier Normalized Gene Silencing Activity (rLuc/fLuc)
(Motif #) 25 nM RNA 2.5nM RNA 0.25 nM RNA

Qneg (neg. control) 100% 100% 100%
DX3951:ApoB dicer 8.5% 7% 11.9%
ApoB:10167 25/27-(2) 6.8% 6.1% 10.8%
ApoB:10167 25/27-(3) 40.6% 48.2% 90.6%
ApoB:10167 25/27-(4) 7.7% 7.3% 15.3%
ApoB:10167 25/27-(7) 32.8% 37.8% 69.9%
ApoB:10167 25/27-(8) 8.2% 7.4% 17.9%
ApoB:10167 25/27-(9) 10.9% 9.4% 20.1%
ApoB:10167 25/27-(10) 9.1% 6.4% 21.5%

The gene silencing activity shown in tables 22-25 above for Dicer length RNA
complexes indicates that hydroxymethyl nucleomonomer substitution patterns of motifs 3, 7,
5 9and 10 applied to multiple siRNAs having different sequences and gene targets generally
maintained and/or improved gene silencing activity of that RNA complex relative to the RNA

complex having the same sequence but without a hydroxymethyl nucleomonomer monomer.

Cytokine Induction of Dicer Length RNA Complexes

10 Cytokine induction of Dicer length RNA complexes containing hydroxymethyl
monomers (e.g., monomer D) was examined.

Briefly, human peripheral blood mononuclear cells (PBMCs) were isolated by Ficoll
gradient from pooled human blood. Cells were cultured in IMDM media with 10% FBS, 1X
NEAA, and 1X Glutamax. PBMCs were plated at 320,000 cells per well in 100 uL. growth

15  media. PBMCs were transfected for 4 hours with a mixture of 100 nM of one of the RNA
complexes in the table above and 0.25 uL RNAIMAX (final transfection media was about
120 uL) in OptiMEM. Each transfection was performed in triplicate. After four hours of
transfection, growth media was added to each well to a final volume of 250 puL. Transfected
cells were cultured for 24 hours before supernatant was collected. Cell and cell debris were

20  removed by centrifugation and the clarified supernatants were frozen at -20 °C until assayed
for cytokine induction. Levels of human IFN-qin the collected supernatant were measured
by ELISA (PBL Biomedical human IFN alpha kit; Cat. #4100-2; manufactures protocol was

followed). Levels of human IFN-o were used to indicate a general immune response.
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7.7% 7. 3% 15. 3% ApoB: 10167 25/27-(7) 32.8% 37. 8% 69. 9% ApoB: 10167 25/ 27-(8)
8.2% 7.4% 17. 9% ApoB: 10167 25/27-(9) 10.9% 9. 4% 20. 1% ApoB: 10167 25/27-(10)
9. 1% 6. 4%0D20BRG6STBRe gene silencing activity shown in tabras2@20a8@1@above
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debris were 20 renoved U)Fluwfmm ant—tf3g—ct4grified supernatants
were frozen at -20 C unt aqqavpdﬁ?J ﬁyt oki ne i ndudtion. Levels of human
| FN-ai n the coll ected super ﬁ%lf‘h??f‘z%éézfé measur ed’by ELI SA (PBL Bi onedi cal
human | FN al pha kit; th. #4131@0222225manuf acturesoprotqgcol was followed).
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conmpl exes is shown in tabl e§lué822é7n%f/2§§ bel pw. ™0l e 48: Average | FN-a
Levels in Human PBMC Cel | s RNA:Ronpl2ex | deptifier (Mgtif #) Ave. Levels of
IFN-a (pg/ ) Cells Al ome (g &prRtex) 2415

FluA1:2242 25/27-10 2.6

FluA3:2089 25/27 (G8282) 535

FluA3:2089 25/27-2 0

FluA3:2089 25/27-3 0

FluA3:2089 25/27-4 0

FluA3:2089 25/27-7 0

FluA3:2089 25/27-8 0

FluA3:2089 25/27-9 24.2

FluA3:2089 25/27-10 0

G1498 DS (DX3030) 3117

FluA5:1498 25/27-2 0

FluA5:1498 25/27-3 19.6

FluA5:1498 25/27-4 255

FluA5:1498 25/27-7 21

FluA5:1498 25/27-8 28.4

FluA5:1498 25/27-9 1482

FluA5:1498 25/27-10 63.6
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0 RNAi MAX (no RNA conpl ex) 3.2 FluAl: 2242 25/27 (G3789) 229.3 FLuAl: 2242
25/27-2 0 FLuAl: 2242 25/27-3 0 FLuAl: 2242 25/27-4 0 FLluAl: 2242 25/27-7
180. 7 FLUWO2RRARSBB/ 27-8 0 FLUAL: 2242 25/27-9 241.5 FLURCTABARIPEIRT- 10 2. 6
F1uA3: 2089 25/27 (G8282) 53.5 FLuA3: 2089 25/27-2 0 F1uA3: 2089 25/27-3 0
F1uA3: 2089 25/27-4 O FluA3: 2089 25/27-7 0 FLluA3: 2089 25/27-8 0 F1luA3: 2089
25/27-9 24.2 F1uA3: 2089 25/27-10 0

Table 29: Average IFN-a Levels in Human PBMC Cells

RNA Complex Identifier Ave. Levels of
(Motif #) IFN-a (pg/mL)
Cells Alone 15
(no RNA complex)
RNAIMAX (no RNA complex) 85
SOS1:364 25/27 252.7
SOS1:364 25/27-2 0
SOS1:364 25/27-3 0
SOS1:364 25/27-4 0
SOS1:364 25/27-7 197
SOS1:364 25/27-8 0
SOS1:364 25/27-9 92.1
SOS1:364 25/27-10 6
DX3951:ApoB dicer 394
ApoB:10167 25/27-2 1
ApoB:10167 25/27-3 21.5
ApoB:10167 25/27-4 4
ApoB:10167 25/27-7 59.6
ApoB:10167 25/27-8 2.6
ApoB:10167 25/27-9 4.5
ApoB:10167 25/27-10 20.5

Motifs 2, 3, 4, 8, and 10 applied to five different Dicer length RNA complexes

targeting five different genes reduced and/or ablated cytokine induction relative to the same
5 RNA complex without a hydroxymethyl substituted monomers.

The results of the ELISA assay show that hydroxymethyl substituted monomers
flanking both dicer cleavage sites (e.g., Modification motif 2) of any of the Dicer length RNA
complexes does not induce human IFN-¢ production in human PBMCs (compare to the
unmodified form of the RNA complex). Introduction of a hydroxymethyl substituted

10  monomers at positions 21 and 22 of the sense strand, positions 2 and 6 of the sense strand of
a Dicer length RNA complex (counting from the 5’-end of the sense strand) eliminates or
reduces human IFN-q expression compared to the same RNA complex without a
hydroxymethyl substituted monomer. Introduction of a hydroxymethyl substituted monomer
at positions 6 and 7 of the antisense strand or position 8 of the antisense strand of a Dicer

15  length RNA complex eliminates or reduces human IFN-q expression compared to the same
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G1498 DS (DX3030) 311.7 F1uA5: 1498 25/27-2 0 F1luA5: 1498 25/27-3 19.6

F1uA5: 1498 25/27-4 25.5 F1luA5: 1498 25/27-7 21 F1luA5: 1498 25/27-8 28.4
F1uAS5: 149802b6102065%6148. 2 FLuAS5: 1498 25/27-10 63.6 Tabl eC2as2dwms@ge | FN- a
Levels in Human PBMC Cells RNA Conplex ldentifier (Motif #) Ave. Levels of
|FN-a (pg/nmL) Cells Alone (no RNA conplex) 3.2 RNAI MAX (no RNA conplex) 8.5
SOS1: 364 25/ 27 252.7 SOS1: 364 25/27-2 0 SOS1: 364 25/27-3 0 SOS1: 364 25/27-4

0 SOS1: 34 R 5«413;716}2 wikBt §%b%%t}%5ét%§ﬁt§ted monomer. Introduction of a

hydroxymethyl substituted monomer at position 25 of the sense strand and positions 26 and
27 of the antisense strand of a Dicer length RNA complex eliminates or reduces human IFN-
o, expression compared to the same RNA complex without a hydroxymethyl substituted

5 monomer. Also, introduction of a hydroxymethyl substituted monomer at positions 21 and
22 of the sense strand and positions 6 and 7 of the antisense strand of a Dicer length RNA
complex eliminates or reduces human IFN-a expression compared to the same RNA complex
without a hydroxymethyl substituted monomer.

To further investigate the cytokine response and the ability to the hydroxymethyl

10  substituted nucleomonomer to “mask” an RNA complex, or eliminate or reduce cytokine
induction, TLR3 (Toll-like receptor 3), MDAS (IFIH1), and RIG-I (retinoic acid-inducible
gene 1) activation were examined.

TLR3 is a member of the Toll-like receptor family of pattern recognition receptors of
the innate immune system. It recognizes double-stranded RNAs, for example from RNA

15  viruses. TLR3 recognizes dsRNA and activates NF-«xB to increase production of type I
interferon (cytokine), which then subsequently signals to other cells to increase their antiviral
defenses.

MDA-5 and RIG-I also recognize double-stranded RNA and function as a “sensor”
for viral infections, for example RNA viruses.

20 Briefly, human umbilical endothelial cells (HUVEC’s) were plated at 45,000 cells per
well in a 48 well plate in EGM-2 growth media with 2% serum and growth supplements
(EGM-2 BULLETKIT; Cambrex Bio Science). After incubating the cells for about 24 hours,
HUVEC’s were transfected for 4 hours with a mixture of 50 nM of one of the RNA
complexes (FluA1:2242 25/27, G3789 D-siRNA or FluA1:2242 25/27-10) and RNAIMAX,

25  the positive control Poly [:C or RNAIMAX alone (no RNA). Each transfection was
performed in triplicate. After 4 hours of transfection, 200 uL EGM-2 growth media was
added to each well. Transfected cells were cultured for 24 hours before lysis and supernatant
collection. Levels of TLR3, MDA-5 and RIG-I were measured by QUANTIGENE assay
according the manufactures protocol (AFFYMETRIX). The levels of TLR3, MDA-5 and

30 RIG-Iexpression are shown in table 30 below. All levels are normalized to PPIA expression

levels.
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0 SOs1:364 25/27-9 92.1 SOS1: 364 25/27-10 6

DX3951: ApoB dicer 39.4

ApoB: 10167 25/27-2 1 ApoB: 10167 25/27-3 21.5 ApoB: 10167 25/27-4 4

ApoB: 1016W0281026575659. 6

ApoB: 10167 25/27-10 20.5

different Dicer

assay show t hat

ApoB: 10167 25/27-8 2.6

ApoB: 1016TTABL®F/086640 5
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def enses.

Dicer length RNA complexes G3789, G8282, G1498, SOS1 and ApoB, unmodified,

or containing the modification motif 2, 3, or 4 (see Example 2 for modification motif

description) were incubated with Dicer enzyme in vitro and purified by HPLC and analyzed

by LC-MS to determine the amount of processing by the Dicer enzyme.

Briefly, unmodified and modified RNA complexes were prepared at 40 uM by mixing

20

appropriate ratios of the sense and antisense strands in buffer and heated to 95 °C for one

minute and then allowed to cool slowly back to room temperature. RNA complexes were

subject to Dicer enzyme for 24 hours at 37 °C. After a 24 hour incubation period, samples

were desalted with floating dialysis membranes with 600 mL of water for one hour. Samples

were then loaded in HPLC vials and injected onto the LC-MS. The HPLC parameters were

25

as follows: flow rate of 0.2 mL/minute, XTerra® column MS Cis 2.5 um, 2.1 x 50 mm,

column temperature 65 °C, mobile phase A: 100 mM HFIP, 7 mM TEA, pH 8.1; mobile

phase B: 100% methanol, gradient 2-14 % over 40 minutes without any precolumn volume,
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MDA-5 and RIG | al so recogni ze doubl e-stranded RNA and function as a
"sensor" for viral infections, for exanple RNA viruses. 20Briefly, human
unbi | i calwendmtdsetssal cells (HUVEC s) were plated at 45p00Q@sec@dloseoper wel |
ina 48 well|l plate in EGH2 gromh nmedia with 2% serum and growt h

suppl ements (EGW 2 BULLETKIT; Canbrex Bi o Science). After incubating the
cells for about 24 hours, HUVEC s were transfected for 4 hours with a

m xture gfq pf ?ecﬂM Q(tlurﬂ@@laé)fS ﬁ]bel“@% Wrﬁﬁ&@rs (V%lje%%ol%‘%vﬁzne%y Vhon G3789
D—SI RNA or F1luAl: 2242 25/27-10) and he positive control Poly

1 C or RNAdRCpERy ) KeoRrNA) V, Eaelh. ttemamtﬂeec&()poﬁ deagdv Jdow ontaedt) peP
”' pli CaL%Hur fsi?ﬁ{g‘% t‘sépg%{{ ure celcf Q@q‘/ﬁ\% ti%%&k 195% 39 @é’r% 39& Q0 @Fe%a%s was added

to each we cte re cu ture Rours fore lysis and
super nat apdctre dith @@t deonvuleekdsn eofladAR3(mavidiw egrgy RloBwhreweritenbgasur ed by
QJAI\I'I'LSSGEIN;[E 55?55@'\(/% ®g| ng the manufactures protocol (AFFYMETRI X). The

| evel § of D) AS 4nd 30RI G | expression are shown in table 30 bel ow.
Al'l | evel s ar ®latifir 28land ¢ dpilied RPfiv d@fpeedsicatedgeMENA coMflexes targeting five

2010/ 06575f?PCT/ us2009/ 066610 T%bl e 30: Fold Change in nRNA Expression

Level s f SPTCFIIRETRAIRY S RECRINEDY DIfE 58781t Fol d Change in mRNA Level s

Nor mal i zed t oTRPlAa foprBsDicdt chBviRl dd noklpRBedVIDAcH 1&@@@&%&%&@51 1 1 Poly

|:C 128 149 3 1uAl: 2242 25/ 27, G378 n ified 116 141 34 Fl 12242
25/ 27- (1$')W19g gvgoxymethy% “Zm @ﬁ W@%@Ff&%ﬁﬁ%@%‘ﬁg Digsp et SFW%%B’P%“@E? ove
i ndi qat e tﬁé]@tdrdxﬁﬁleﬁfpsﬁbstiuﬁ&gﬁlbndﬁ% ®OR Bth (el bl arP4RisedRé and G B89

unnodi fied) w thout hydroxynethyl substituted 5 nucl eonononers induces
TLR3, MDANSStERd (|Rngs-qr a@%ﬁ?ﬂé%a Papedi§edBYdeopplxeoy erRRISHWARY &ligsie and

conpar ableg Q. tﬁhﬁmgglﬁb& D¥ter £RHE R¥A FRpYexks Gantitd kg ﬁ?&r@xﬁﬂ%ﬁl ame Di cer
| engt h RNAconpl ex with hydroxynet hyl substituted nucleonononmérs (notif 10)

does not shiitiees muRmersyEangd gene Rilapcingagivyitydsdeghoyeg ndjcgtingrhgievesthpeghe gi ¢
posi ti onigor Qh cbéﬁgfegr s tio%é'e s%dJP?bic%PénQ%QHﬁéssﬁmn&%ﬁ&e%@ suli@éﬂ% a Dicer

| engt h RNA co receptors that support activation an
i munié r é@ﬂﬁﬁéeacn@lmmbb@wstamm@ﬁ emﬁ@smn

Thus, a Dicer length RNA complex having hydroxymethyl substituted monomers at
positions 21 and 22 (motif 3) of the sense strand counting from the 5’-end of the sense strand
are not processed by the Dicer enzyme. Further, an RNA complex comprising
hydroxymethyl substituted monomers at positions 6 and 7 of the antisense strand counting

20  from the 5’-end of the antisense strand (motif 4) are not processed by the Dicer enzyme. An
RNA complex comprising hydroxymethyl substituted monomers at positions 21 and 22 of the
sense strand counting from the 5’-end of the sense strand and hydroxymethyl substituted
monomers at positions 6 and 7 of the antisense strand counting from the 5’-end of the
antisense strand are not processed by the Dicer enzyme (motif 2).

25

30
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Processing of Dicer Length RNA Conpl exes by Dicer Enzyne Pr ocessi ng
of Dicer length RNA conpl exes conprising hydroxynet hyl substituted nononers
by Di cer wozymesms exam ned 15D cer | ength RNA conpl ex@STE3Z@9/06668282,
G1498, SOS1 and ApoB, unnodified, or containing the nodification notif 2,
3, or 4 (see Exanple 2 for nodification notif description) were incubated
with Dicer enzyne in vitro and purified by HPLC and anal yzed by LCG-MS to
determ ne the anmount of processing by the Dicer enzyne. Briefly, unnodified
and nodi fi ed RNA conpl exes were prepared at 40 1..EM by m xi ng
20appropriate ratios of the sense and anti sense strands in buffer and
heated t @9psC for one mnute and then allowed to cool slowy back to room
tenperature. RNA conpl exes were subject to Dicer enzynme for 24 hours at 37
C. After a 24 hour incubation period, sanples were desalted with floating
di al ygi s nmenbr anes : re then
| oaded in HPL?: Vi a?\gugﬁagggjcec?lgsén %%eg%tsﬁ%ct%[& %EQR%%SGE%%@’ g%%mmt ers were
25 as foMbdMssuﬁwoMKgmméauﬁgﬁo@lﬁtdh4hwtg$mXWb@tm@nyomnhmmnemﬁh€m& 2.5 p.m
2 1 X 50 apena e 65 C MM HFLP, 7 M

1 o PG eERENa ESeSe nErd DR AR e B hver 10" m mut es
vmthout atmtropyrﬁﬁbﬁumbmwﬁdumelpomad)mem ection voI une was 15 1.1.L. The LG M
paranmeters were as follows: negative ion node, capillary 3.0 kV, cone 40 V,
desolv. tenperature 300 C, desolv. Flowrate (N2) 600 L/hour, source
t enpapat ure 90. C, ’Blmmb&ictdcmlrtﬁ“cﬁﬁﬁ){ﬂ.ﬁﬁﬁbr%mpﬁsi@’thﬂt dne SEEAN dBthe THIEWIBS S

spectra data wa con é usi ng MaxEnt HBX|nun1 ntropy) software
witten WSI?)‘MS(?? H’r?és?(‘%l ts%feé‘?ess(tr)a? are Occuplegxil(?%’ itesame Oédl A" applied to five
d|fferenqwgk&ﬁﬁmhﬁ@g&huﬁamu@@g@b@%@§ targeting five different genes prevent

processi ng by Dicer enzyne. The data show that Dicer enzyne did not
process Dicer |ength RNA conpl exes havi ng hydroxynet hyl substituted

nmononer s fl anki ng t&nPlek8icidddiclafh i SruFRIJ6A ﬁsﬁﬁg meotnb%fb&ﬁ)ottﬁ@mt two

hydr oxynet hyl substituted nonomers were in t he sense and anti sense
strands @pSItIWSoﬁélesﬁtﬁ%@ftb%ﬁ@@w@ﬁt@dﬂﬁ @éﬁ@@l@t%w}e or\JHfYTtf i ed RNA
conpl exes, Wk fnGhAVRH N dbeEhofdyme. All nodified Dicer length RNA

conpl exes exanlned avi ng hy roxynethyl substituted nononers retained gene
silencing activity (see above) indicating that even though the RNA conpl ex
is not procesged b RV I active

15f or RNA actﬁl Vi t%rlzg&nl8 acﬁ&@é&?%r}%%t%ﬁ%esne e%gggés%gﬁse%ﬁgmsaﬁ% , a Dicer

| engt h RAuidontpdngsd tegivn hgvihy trowxy nm%lydse pubswherahede ponoef Bosatonpé,si tions
21 and 2 f th I 0 d of the
cenodlst Sahdi o MbpiebE SrdEIRE A UENE GERM ISR PR N conpl ex
conpri si mgbshmdamylasemhtwma ustdit thb@dsmmmcanﬁﬂresmmﬁnmﬁamd ansudbaeid 7 of the

ti t Ll d of . th t t d tif
3 are norop BEesE By P o R AR un compl ex comprising

hydr oxynmet hyl substituted nononers at positions 21 and 22 of the sense

strand counting frogmthe 5' d of the sense str nd and hyd t hyl
substituted monone %”ﬁtwﬁﬁﬁFVﬂﬁﬁgné'QHH“?OWP“¥ Qﬁ??@éﬁgg é@?gﬁﬁm@ountlng

fromzshe p551n&ﬂd)fﬂfe 3t J@ﬁd 8fnthé S@nS@rasd ﬁr@ﬂacu?[eﬂ bp@tie sRMOCLSisRAnDY the Di cer
enzyme (notif 2). Caims 51. A nucleic acid conprising a sense strand
and an aﬁfW@@ﬁgﬁhgﬁW%HHmméW@ﬁ%n96E%¥e stranded regi on haying from15 to 24
base pairs, wherein any one or nore of the last three positions at the

5' -end of the sense strand is occupied by the sane or different

hydr oxynet hyl 0substhanyelsis asidaif sl Aofeher comprisprgthafipsr e ot ef e Bt t¥oai m 1,
further cQmRSdSrRQ 3t Rad oﬂﬂ@a&{sergé’%)t'fhnﬁ s il PG thi %&&%tﬁférﬂﬂs of the 3'-end
of the sense strand are occupie he same or different hydroxynet hyl
subsBDtu@e@onﬂnﬁ@ﬁﬁﬁW@Wﬁﬂnudﬁmnmwﬂsr The nucleic acid of claim1, further
conprising that one or both of the last tw 15positions of the 3'-end of
the antisense strand is occupied by the sanme or different hydroxynethyl
substitut ed niicl echipromkic.acid of any ok, of Alamurc]-6i eheagn theclontpe-btsindgl mgvense
strand a%>sﬁpmgﬂﬁm§en§g strand, and a doubl e-stranded regi on haying from 15
to 24 base pairs, erein one or nore of positions 5, 20 6, 7 and 8 of the
anti sense strand are occupi ed by the sane or different hydroxynethyl
substituted nucl eononomer, wherein the positions of the antisense strand
are nunber ed begi nni ng mnth position 1, at the 5° end of the antisense
strand. 5. The nucleic acid of ‘Claim4, further conprising that one
or both of the last two 25positions of the 3'-end of the sense strand are
occupi ed by the same or different hydroxynethyl substituted nucl eonmononer.
6. The nucleic acid of claim4, further conprising that one or both of the
Iast tmo positions of the 3'-end of the antisense strand |s occupled by t he
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8. The nucleic acid of any one of clainms 1-6, wherein the sense strand and

the anti sense strand are each 21 or 22 nucl eonononers in | ength. 9.
The nucl ewo 2auvidsh any one of clains 1-6, wherein the ROTIUS2@9A6d6d0 has a
bl unt 5end or a 3'-end overhang. 10. The nucleic acid of any one of

clainms 1-6, wherein the antisense strand has a region of at |east 15
cont i guous nucl eonononers correspondi ng to any 15 conti guous nucl eonbnoners
of SEQ I D NGsg. 12, TRAucRR acit®f aﬂ—)OQne oFthim@1-6 Lfiferein the sense strand andthe A NuUcl eic
acid conprising a sense strand and an antisense strand, and a

doubl e- stapissaedirrrdare pachaV iond? puckemesomeys solekgibe pairs, wherein the | ast
position of the 3' - end of the antisense strand and the | ast position of
the 3'-end of the sense strand are occupied by the same or different

hydr oxy met hyl 9substheanucki agidoif epnoregiglams 1-6, whercip theThelein gelll drgca bloitd of

cl ai e flado.ast two positions of the 3'-end of the antisense
stran are g@%%ﬁ#ggkgia the same or different hydr oxynmet hyl substituted

nucl eomonomer. 2013. A nucleic acid conprising a sense strand and an

anti sense strapd, .and a dou st rangde on._hav from 0 40 base
pairs, mhere|28one 6?“%%F3C1(Ea%§°efgngl 9% ébﬂmnhﬁgnm?m$ﬁémggﬁ§e strand
i's occupnaﬁmb@%mhﬂmsaneu@nmdnmtbmﬁmkmhmdmmxymmdMgh)BwbStmn@mam

begi nni nd et aERY SReiDR0E g B Sant W1 RESEERSe Srana. 25 o 14

A nuabeic acid conpr|5|ng a sense strand and an antisense strand, and a
doubl e-strand re haV|n from25 to 40 bas airs, wherejn one or nore
of positions ig g Ca"z‘ic AN S(S’flsetsﬁéndaad’glagé LSS AL 2 ‘Htae occupi ed by
the sane doniblekirdnaberbion KaViRX OB YD 4GRS baitsivBetein Wed 189 PBRGETRSf thavher ei n t he
posi tions of t he sense strand are 30numbered beginning with position 1 at
Phe 3' - erad of the MeigHe FsaMead defashensition of the S1nd B 151t WnhET aopied] ai m 13
or 14, f wytihenhme Qp@ifeRhig dt a3 APRuBitRed MucRionfolieméast two positions of the
3'-end of "the antisense strand are occupi ed by the sanme or different

hydr drynet hyl substituted nucl eononomer. WD 2010/ 065756PCT/ US2009/ 066610
16. The nucl eij; aci 'ﬁheq{ucfélcaa!cfasof %ﬁlrﬁﬁl 1\%herglﬂr‘[ﬁeh§srt t&@ﬁ%gtloﬁé B&nt BatyqQpe or both
of the last two positions of -end sense strand are occupi ed by
t he sane thyrangpdnfeyteand alift;pdmms@ﬁr’mttwarr@@bélﬁ‘ﬁetem ledlrmmb@mhﬁmhﬁmpd 5 17.
The ”“C|§h8aﬁﬁ&%nﬁi clainms 11, 13 or 14, wherein the antisense strand has a
region o east 15 contlguous nucleonnnoners corresponding to any 15
conti guous nucl eonmononers of SEQ I D NOs: 169, 185, 201, 217, or 233.
1018.,The nuclejc a n nd.11-1 in the
hydrogynethyl?%ubs?&% Fnﬁ%ﬁﬁ?ﬁgg%g %%%ﬁegﬁn& %1 Iummme#%ﬁ%?%%%nnoner

19. The nm@h@esuammﬂmghnamvn@ﬁemdﬁt@h@bﬂﬁpﬁmﬁw&ﬂ&nbﬁemanmwhép@mnmkhe

1o 23 k2 SUERE bt S SRR Rl BB RO SR IRE R EL 1 g of
a

a hydr ogelncle@mor@hiey |wh§fe€lﬂtﬁe pésitidiebest ednet stehd hieatninbered Bedihiy wihor e,

pol yam ne, .a f K 9 8 g» am no Cld, a sacchari de 20and a pol ypepti de
wher ei n Q&%Bm} §° i ich eSﬁV?ﬁﬁi ine, or derivative or anal ogue thereof
WO 2080/ 065756PCT/ US2009/ 066610 20. The nucleic acid of any one of
claims 1-6 and 10-13, further conprising a nucl eotide anal ogue sel ected
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16. The nuclei acid of claims 13 or 14, further comprising that one or both of the
last two positions of the 3’-end of the sense strand are occupied by the same or different

hydroxymethyl substituted nucleomonomer.

5
17. The nucleic acid of claims 11, 13 or 14, wherein the antisense strand has a
region of at least 15 contiguous nucleomonomers corresponding to any 15 contiguous
nucleomonomers of SEQ ID NOs: 169, 185, 201, 217, or 233.
10 18. The nucleic acid of any one of claims 1-6 and 11-14, wherein the
hydroxymethyl substituted nucleomonomer is a 2'-3'-seco-nucleomonomer.
19. The nucleic acid of any one of claims 1-6 and 10-13, wherein the
hydroxymethyl substituted nucleomonomer is selected from monomers D, F, G, H, I, or J:
$ § § B
O—KC)?Base OkC)?Base Oko7 ase
(P OH CI) O-R (|3 S-R
“O—P= ‘O-P=0 ‘O-P=0
3 © 2 3
15 Monomer D Monomer F Monomer G
$ $ $
O—%Ofase Oko ase Okogase
o NH O NH N
'O‘FI>‘O o=\ 'é-FI>-o Fle ? [ j
5 R s O™R=0 >\
Monomer H Monomer | OéI\R
Monomer J

B

wherein R is selected from the group consisting of a hydrogen, an alkyl group, a
cholesterol derivative, a fluorophore, a polyamine, a fatty acid, an amino acid, a saccharide
20  and a polypeptide

wherein Base is any purine, pyrimidine, or derivative or analogue thereof.
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20. The nucleic acid of any one of claims 1-6 and 10-13, further comprising a
nucleotide analogue selected from the group consisting of 2'-O-alkyl-RNA monomers, 2'-
amino-DNA monomers, 2'-fluoro-DNA monomers, LNA monomers, PNA monomers, HNA
monomers, ANA monomers, FANA monomers, CeNA monomers, ENA monomers, DNA

monomers, and INA monomers.

21. A method for reducing expression of a gene in a cell comprising preparing a

nucleic acid of any one of claims 1-6 and 10-13 and treating the cell with the nucleic acid.

22. A method for treating a disease in a human, the disease being selected from
inflammatory diseases including rheumatoid arthritis, metabolic diseases including
hypercholesterolemia, liver disease, encephalitis, bone fracture, heart disease, viral disease
including hepatitis and influenza, and cancer, comprising preparing a nucleic acid according

to any one of claims 1-6 and 10-13 and administering the nucleic acid to the human.

23. A use of a nucleic acid according to any one of claims 1-6 and 10-13 in the
preparation of a medicament for treating a disease including inflammatory diseases including
rheumatoid arthritis, metabolic diseases including hypercholesterolemia, liver disease,
encephalitis, bone fracture, heart disease, viral disease including hepatitis and influenza, and

cancer.
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