| NTERFERI NG RNA DUPLEX HAVI NG BLUNT - ENDS AND

MODI FI CATI ONS FI ELD OF THE | NVENTI ON The i nventi on
WO edoanes4d 0 sel ective inhibition of target geneST/EBi004009599

doubl e- stranded RNA and provi des conpounds useful for ‘

this purpose. BACKGROUND CF {THE | NVENTI ON Short RNA

dupl exes have been shown to ke the effective guides

that mediate RNA interference in many in vitro and in

vivo nodels (Hamilton et al. 1999, Zanore et al.,
2000, Caplen et aI , 2001 , Elbashir et al., 2001,
Yang_et al Most conmonl synthetic_si RNA
aapredeets 2o oS me Y b XHvE dpr HB SreBER R AR
ri bonucl eoti de base-pairs is flanked with 2-3 unpaired
nucl eoti des at the 3'-end of each strand

FIELD OyvBriRANYBNYIONhi s 2 -nt si RNA speci es has been found
to be generated during DI CER-nedi at ed cl eavage of | ong

The i@%@%éﬁrﬁ%éh@@ 5@3@1&‘%{@&@ et%mgﬁ%séogg%f)tranﬁg BNA and

providegraomporads Rasfuldor thisRpdser mat has been firstly
sel ected froma drosophila nel anogaster nodel and then
hi ghl i ghted regarding its efficiency (El bashir et al.
BACK%Q:Q@QJNDCQP Wém,oﬁhe maj or part of today's studies
app ylng synthetic si as gene inhibitors is
on this "wildtype" 21-nmer si RNA derivative.

Short rPrNX exapdiayamgsn shemn Fq/bezthe@éf@zwmi@estthm«e@a@ RNA
interfet8f&h m'?ﬁ’érﬁ}qh YitfoHndGR Hivo R % Waﬂﬁﬁor@ét 19ob 74 G9Rr a'i 92000,

a potential protection 3{ Intracel’l ul ar nucl eas

Caplea@ftﬁmqm ﬂb@sbif eidln 200 hviangies al. RAQ0Yr ovi des a new and
Most bd?Hl%Bﬁlb/V%nftMtlﬁ‘gRﬁQ ngﬂ@*&l are SIE%@H%%AS dRNG 4 <HISERNAY 19 gontiguous

rrE|a|n unt - en I N aCcCordance
ribonuggectide h@S?JP@lése'ﬁtﬂan'fﬁﬂe\Mlth 21 wweirednuclentisas abieyend of each

srend W8S Ty FNARA o SIRABSE L kg o
DICER+mRedinted sleevagRiriencis- BNévin dreasnmialisn andsianamemhaihiisystems
o3, RN o B0t AL L ARAo O s e
firstly splectgd from gd{.josppla{@g’gelgmgas;ermdauahc‘amendllg{)hghtedrrqga,rdmg its

i | | |
o e B Ay o
syntheﬁ@ts@ilgés Gﬁﬁeafh inhibitaestis eaiying gn M@&Mlqm‘pef 8t-aiHrgiRNA derivative. For

the ov? Q@E solgok cferoﬂaédé %‘3 ?,ﬁg)tggl%%r cmqg?\%n% bg?_l'also with

unc |on group Selecte
regarctigreppatpntial pmieoalon rage@stelntramllgl@r nuz:laem aetnway be of
formula Y-Z where Yis , N Sand Zis H alkyl, aryl,
al kyl -aryl, aryl-al kyl, where alkyl, aryl, aIkyI aryl,
The pr@ﬁwtlavempn QW Pisevidastanew atlémVBytl\@ddrmatcimaﬂouble -stranded RNA

cosr8) SRR ELEERR AT A AR EE LAl
mvenhnmmver@@rrwr césadszamtagm ef thesgntbetic $IBNALIVED DESSRARTY Whickare
curren?i'ﬁséd\%ﬁhghﬁ\' The present invention is based on the

surpri si ng ndi ng that synthetic doubl e-stranded RNA
(dsRNA) nol ecul es with at | east one blunt end
i Si nlg a certain type of chem cal nodification

SUMN@FRYQFe'HT' INVENTEIN. RNA i nterference. The dsRNAs

according to the present invention are particularly

The pﬁé§©ﬁtli||1vefnﬂ6n Prdiies RbaMERBEhJEPRNARIES 14tk BRe BIURNARY Stfiprising

to t
at least one 3’ end of formula:



sinmplified synthetic procedure, such as for instance
the use of a universal solid support. n one aspect,
wWo b@speEgent i nvention relates to doubl e- st r anPEERNA4/009599
with at | east one blunt end conprising at |east one
3'-end of the formula: 3"\ XoFornmula whereinXis or S
R and R are independently OH, NH, SH, alkyl, aryl,
al kyl -aryl, aryl-alkyl, where al kyl, aryl, alkyl-aryl,
- aryl -al kyl can be substltuted by addltlona
het er oat ons and functi ondh groups, preferably a
het er oat om sel ect ed féontﬂhﬁbgroup of N, , or Sor a
functional group sele tQETI m the group OH, NH SH,
carboxylic acid or ester; xAIso R and R may be of
formila Y-Z where Y is , N, Sfanedlelis al kyl, aryl,
alHeydinaryl , aryl -al kyl, where al kyl, aryl, aIkyI aryl,
arylpg.%% gan be substituted by addi ti onal
het erb'§tOfES preferably a heteroatom sel ected fromthe

gr Oum1@‘nd|‘ﬂ32 aremdeﬁen@é?m \GHE NN SﬂahlﬂyIdQMp|aﬁ<y§ér5/ﬁﬁﬂﬁ~ﬁlkgl where

NA |nterference
cyel b EloalaryI gl car b eqRatiod Py ddiianat betprastoms and
ri ng,fuﬁdﬂ@néllgi\&ufst bkt#érblbt? aHcedr8418R] 3616¥d AOmIthe B}o%lpto? N, O, or S

menbers. n.a ferred enbodinent, Zis one or

abasio art'emﬂeagh qeup Eﬁ'%cft@‘il Eemdhe Dy i s, &1, carboxylic acid or
noi elekRy; The nucl eosi de noieties may be |inked for

i nstapce by a hosghodlester or a phosphor ot hi oat e

gr oupNS® Rirfichids may &g &f faspulenbéavheeat is R, Ns S@ad is H, alkyl, aryl,
anot Rggl- Bfa%ﬂfafk?l wﬁeﬂ%ll@w Nryl, Bkﬁ@lear;yPQﬁ% iRah pe substituted by

comwlse rom 1 C-atons nore era y
to 18ddijenal PGFﬁrQatP@SMeEﬁﬁ%blhé§ﬁte;5¢aé@r@r3@tﬁc§ed° fasmthie greup of N, O,
or fbpth to 6. n another preferred enbodi nent, R and

R are |ndependentl OCH, | ower alkyl, |ower aryI | ower
ang yihegin paid dgiyple- S&rlawecbﬂw\medmtéﬁ ENAoiptarfesgnogl . | ower
aryl, lower alkyl-aryl, |Iower aryl-alkyl can be

substituted by additional het er oat ons and functiona
groups as defined above. n another preferred
[ r Q th OH The term"| ower™
DETﬁﬁﬁgﬁgﬁﬁgﬁﬁFgﬁ5ﬁﬁﬂ%F%Eé§xE@t ical s or conpounds neans
a conpound or radical which may be branched or

nbr nch h up to and i ncl.u 7 carbgn a
The pfEERERSARONIE bhsdtFor e St ioeilon Tty BB oS isirpeanded RNA
(dsRNAYmalzcuigd with eeichst oneemltrry lgnd BopAsNg a cba@uartgﬁtv)éf cherﬁucc?l
er u ranche

moaiiiati| iein i Epattalk BB A Eece k5 KERNAb @2 Bindd diedkresent

mventtdmearp ipegiznliarly nieefutl op ﬁlgh&hn@hgﬁpdt appdbhées SdifPSIRRAs YA to their

st s SRiecRRE 5S4 £ o ol Suppor
wherein Ris OH NH, SH alkyl, aryl, alkyl-aryl,

re alkyl, aryl, alkyl-aryl —arylalkyl

inoncCigbepE 1S sl Gty TeAies 9 dvkle-HEERE ST af o2t one biunt
end campristhicpdl [gast dnetBenabpimeseigd:ed fromthe group of N,

, or S, and Ris independently alkyl, aryl,

al kyl -aryl, aryl-alkyl, where al kyl, aryl, alkyl-aryl,

aryl -al kyl can be substimgted by additiona

het eroatons, preferaghly a|heteroatom selected fromthe

group of N, , or S or -Lunqtlonal group selected from

the group OH, NH , SH, caiflboXylic acid or ester, and

wherein sai d doubl e- st randed RYAmordi at es RNA

interference. Rand R may also forma cyclic

structure, e.g. a carbocyclic or heterocyclic ring,
wherdie ring structure preferably having from3 to 7

menbers. R and R may further conprise additiona

het er oat ons, preferably a heteroatom sel ected



fromthe group of N, , or S. In preferred enbodi nent,
Ris OH n another preferred enbodinent, R and R,
w0 e@pmetuvel y, together conprise from1l to 24 BCHEP2084/009599

nore preferably from1l to, or from2 to 10 and nost
preferably from1l to 8 or frgm2 to 6. n another
preferred enbodinent, Ris |ower alkyl, |lower aryl,
| oner al kyl -aryl, |ower aryl-alkyl, where | ower alkyl,

Xisé%ﬁ@r aryl, lower alkyl-aryl, |lower aryl-alkyl can be

tituted by additional heteroatons and functional

R argrRugys irdepdrdemigIoNL sandlkﬁ &/, amyﬂieng\igft@gtwyy V\Jh@Vteélkyl aryl,
a3l A5 Lot BEEby Sl hbiockishndfonciaisuos.

prefesabyyl a aéﬂe;dat@arsebeteﬁuhﬁﬁ tHeldregh BN, 20 brts enakunctional group selected
from eter oate.) g fun nal %(oups as defined above.
rEPH me i, cqr %xy ¢8R eFtRGent i on rel ates to
Alsod@ué]tch§ma§md©ﬁfcRNﬁla/W12thﬁre |YH§$I I\fﬁt&arfy Z'I%tl-ll el aglsalkyl aryl,
e formula:

ary ST Bkl ER5H o Roi AioH Shp bers b B ool heteroatoms,
preferdiblyf £hetatoatorm salléeteU fromh tel gro@p’ SN, @ldig;-aryl,

o it B8 ool P ieBess S mba e A Blesistncone. |

pref erably aheteroatom sel ected fromthe group of N,
S, or a_functional group selected fromthe group
Ry ey Y Hsar s Yss ol euRe . 8 eaBeRic ARBPETarYaI AT, the fing
structdeuireReradly pades froh's retlnahderd:NA i nterference. R and R
may also forma cyclic structure, e.g. a carbocyclic o
r heterocyclic ring, the ring structure preferably

In a phetelirefembodim@nt, Z i§ 0B 0P fove abhsidfudRdERS, E#éﬁélﬁ@l% tibonucleoside,
het er oat ons,  prefera

i se additional
mO'e*ﬁépﬁ?eo%%?ﬁ%& rBetelies May ke dinkedyion instapre Ry agihosphaglester or a
phosmibﬁftﬁbﬁ@(br@ﬁﬁ)odl ment, R and R, respectively, together
conprise froml to 24 C- at ons m)re preferably from1l
to 12 or from2 to 10 and nost preferably from1 to 6

In ancﬁlﬁerfﬁr@f@rrgd *efr‘hb@dln‘?eri:!ntQ1t BEIH. nﬁ ﬁﬁ@tﬁé%e@%@@n’fﬂ’dﬁmenﬁ ANdnd R,
endent ower al kyl, |ower aryl,

d
togetiar GOTDHES o DA CraS MR Pralgae DByLIo 1, oy rom et and
most pt’fefdrabli/ @oRT 1 & KBt fram)d to 6. BYBRotRePHrerirky |enfb%8m%t R1 afnd R, are

CEL'T ﬁ; d by addi ti onal heteroatonms and functio
indepgyy Al IRy, lﬁwawkyt@fyl,éﬁw@rdwteatkylmwg Irwer alkyl,

lower afy8 IcBWér ane Br;h" IoW@r%rﬁMkW@ér?Sé‘ b@sstiftfed B}‘Faﬂ’cﬁlﬁ&%n eteroatoms and
ion wll have at l'east at |east onhe st
f”“Ct"E'lﬁr‘B'fq“Q? A9 dﬁf'@ed ARys- by anoiher peafeiechembediment, |H1 land Rq are not
both dMef erably, both strands of the doubl e-stranded RNA
conprise 3 -ends conprising a group of the formula ,

Il or 1l'l. The RNA nol ecul es of the present invention
The tepn! “|ov¢e\t”r ih %@ﬁnétﬁ%ﬁ \Aﬁth dr§anid ra@lﬂ:%lstﬂrléa Pgﬂﬁds RESHEL e%é und or
| unt ends. parti cul arl erred enbod ?
fadlcat B‘C'Peﬂil@yrhﬂ '%ré{]tf@ %’funtor?@cm%w@hﬂp tmamwtnptgldmsﬁecambmatoms

prefer@ﬂSlS‘th %b&@bﬂbn’% @Sﬁlelaélﬂyl *P%r@sé?ftsd Yo p'IeS ‘?ne’ihyl E8f5, Rbropyi,

formul a rm ecu
'SOPfoatéc'awbHB(h @ékaMMH t?tt@um é‘sléﬁﬁttyl Bnd Branched memtvl hz!it%yland branched
hexyl.| east a partially doubl e-stranded character n a
preferred enbodi nent, they are fully doubl e-stranded.
They may be conposed of two separate strands, but nmay
In relafdcSaspREt, ﬂﬁe‘”ﬁl@§&q nﬁ\fenﬁ&?r%té@fbdd fﬂt%d@ﬂWﬂa 182&t-one
n a particul ar preferred
blunt Gtﬂ‘i'lcé)&ﬂ”é§‘9@¢ Ra$EONP @S@?ﬁdﬂﬂﬁ/wpbﬂ are conposed of two
separate strands which are fully doubl e-stranded
conprising at |east one, preferably two, blunt ends.
The RNA nol ecul es according to the present invention
medi ate RNA interference ("RNAI"). The term"RNAI" is
well known in the art and is commonly understood to
nmean the inhibition of one or nore target genes in a
cell by dsRNA with a region which is conplementary to
t he target gene. Varl ous assays are knovvn in the art

- A LA " Y



conpared to a cell not treated with the RNA nol ecul es
according to the present invention. The RNA nol ecul es
WO oaozordance with the present invention COnNpPPCHEPR04/009599
doubl e-stranded regi on which is substantially
identical to a region of thesoRNA of the target gene.
Particularly preferred is a region with 00% identity
to the correspondi ng sequence of the target gene.
However, the region may SO contain one or two
m smat ches as conpared tdthe corresponding region of
the target gene. The‘pr i nvention includes RNA
nol ecul es whi ch target n one gene. n a
preferred enbodi nent, the nﬁtec s of the present
I nvention speC|f|caIIy t ar get émﬂﬁd n gene. n order
to only target the desired nRNA, the siRNA reagent

snerBRSE PN LOEPAROTBLP Bt ot 15 SROShOTI A By, ey

alkyl parebe alubstltutecth by edtiitiora! hetegmwmsnpréfetabyds hétercaicth ¥éRcted from

the Q?dqug dﬁ}gr@ of %égﬁ w?s\)\é“g%p%n ﬁnt[;{' I'kglxﬁlp@g@ﬁyg E]aryg aﬂyl w¥\ere alkyl,

aryl, glb}dtaryl; arykaky etn begubstiteed by ahidlwmal hetetdt@o@E tpreferably a

B T T A

groug( @ele NB&,i D4 kaarbanylic Beiv er estar, aﬁe wermsdta abiisib strERdSEERNA
nd references cjted therein) and

e PSP Fite b ed LGOS S A et
heteroeyclieting, diee Heg)sieucters dogferdbiy ha?ikfgrmirﬁ 3 tb Menembers.

t t.hm emented in the BESTFI T
Rs an§ Mﬁ‘tﬁé%ﬁ% #&loaﬂ%tﬁr{)?ts%sa%f aRly @eheberoatom selected
from lbﬁlg\vemsoftly @fon8.sconsi n CGenetic Conputing G oup).
Anot her factor affecting the efficiency of the RNA
reagent is the target region of the target gene. The

In preﬁwgpobemimﬁdlmehaﬂgﬁ ogemear@trfee ptefmeed embbdieht, H, @Rd Ry,

espefi Nl AR 0 oot o6 B Heme o 1 o rom

210 16eg1cbmosb¢ireterth>efremr1etd 8agreroan 2 k@8 Sihaingthef Sﬂéfé’rrﬂéd embodiment, Rs
unct i ons.

h 3
s tonBRATuBY e, s AU ntly 2Rl Sbpiin kaver Ak ke, lower
alkyl-8ylMovet apjl- alkﬂD@h be\Bstiuted2sy), adaioRalGRBstoaRYhsehd functional groups

r r er of other suitable
o ool B L o B9 S Pt S el over .
alkyl, whensniower alkgle tewan asi lbdv@fhlkyllafylﬂ eomrtarylﬂmrl b&ﬂgé But?é‘muted by
| ecul es

| enent on of the RNA nop
add't'g'{%ig?t&%&%“%af@ %‘f&o gEuRE af detinad QQ?VF"S pr ef er abI y
from10 to 100 nucl eotides, nore preferably 15 to 50
nucl eot i even, nor referably 17 to 30 nucl eoti des
in 2 reiE8 Bcct 3Be pER<ER PVerioBesiniGe R gbutkestrandes FNA wih atlsast one
blunt qrar danqurisigl at Igst bre Beshdediegifomaalia: t he RNA nol ecul es in
accordance with the present invention consist of short
dsRNA nol ecul es having a length from15 to 50
nucl eotides, nore prefgoably 17 to 30 nucl eotides and
nost preferably to 25 nuycl eoti des. The 3 end of the
dsRNA according to 8te—presgnt invention confer a high
in vivo stability in seflum or in growt h medi um f or
cell cultures. Thus, th@ dsRNforaweondi ng to the
present invention does not requi re additi onal
stabilization agai nst nucl ease degradation as is
whereindheand Ryaretiee aame of diffefans badae, H ik J&Chdylnglkﬁ-aryl artyl alkyl, where

rhgng or .3 d IeotJ
alky, Sy RUAID PP R B o SR BH By BRIARR e taragiome seyeforably a
contain at |east one nodified or non- nat ur al
ri bonucl eotide. Preferred nodifications are include,
but are not limted to nodifications at the 2'
position of the sugar npiety, such as for instance
2'-0-(2- nmethoxyethyi) or 2'-MXE) (Martin et al.,
Helv Chlm Acta 1995 78 486- 504) i.e., an
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skill in the art. The reaction may be carried out in

solution or, preferably, on solid phase or by using
w@oedogoer74support ed reagents. (ii) conbini ng t hBCT/EP2004/009599

synt hesi zed RNA strands under conditions, wherein a

dsRNA nmol ecul e is fornmed, whgch is capabl e of

medi ating RNA. n another aspect, the present invention

provi des nethods for the inhibition of a tar get gene
dsRNA accor

nete BRI RARy P8R B o cEar's ¥ aicpattrovn AP BRES g the
grouOH, &t St?nmrbmmemg Qﬂestbywl?érlrélr? safd é@;fublétatffr@ndeham}w Réediates
ies o ch_are eagh specific for another
ANA FEGrE e i GO TR PShecs IPGHOLLS PRIETE: 1 7 SHoPrRIC or
heterseyuiic tmgrEth@ rng etiuetote ;ﬂrbfe)’abl)?l' evirisird 336 7oh E8mBerst 0 t he
R a sentf Eyentlon C%EU e introduced into a cell y
5 § 10E% LS h PRI S FAgipgal h?tﬂeﬂ@mscplaf@a%@rhqt@roa om selected
from thecdrogh oNpbysiscal net hods, for exanple, sinple
di ffusion, by injection of a solution containing the
nucl ei ¢ acid, bonbardnent by particles covered by the

In preﬁmédéembemm@nt FRAMAFY, ié@ﬁecﬁi@blkl t@@etﬂégédihﬁme'fl‘bn% to 24 C-atoms
| elc acid pof ecti 0

more FFelBtab BT (811 2GF 108 £ (A EHLRES! WRr3Y PBskdeerdrom 2 to .

In anbther mférr@d@nﬂﬁbdﬂnerﬁ Rakkd R!,Jhr%r |hdepféh8§r(ﬁfyr I&Qernakﬁqgw&oéryl lower
he use of "l ipofectio

vl |Iver|nﬁ qg? e‘ﬁ ci ds ?
alky "ﬁé( V" LYY §%3 Rperraliyl, rt%tr%tta@r'dewewtsrérarﬂolﬁwsr aryhalkyl can
be subﬁtdetfed\wladhrtﬁh&l he@si6tofns dnd\WihdtioR& dq’ QR dVdHPRa LB, 1 O

i

ed i san under what conditions a given cell
In ancptFrﬁ ergb mﬁ"t@&fn%’dja RPrdisPePottht RNAI occurs. This

met hod for the inhibition of a target gene can be used
her apeuti cal | e. for knocking down a gene
The FEJ\I\/S F@%@U[@ %y w%ae'gét?‘ter”&n Wil hgve ahleast %teaerranet s egmprising

a3- e(tﬂs gr thé)ﬁ@mtﬂtﬂ filgran. r%fe@éblya &)ﬁf‘ﬁré?fds‘b@medcﬁiﬁléﬁl:ﬁﬁtaé RNA
drscover . referred nbodi nent

Compafe%é e COMBHSINg 2% RYP pef f@re;fprmtrlaﬂ Hear 8 Thp RNA sraleauipscof the
preseht lﬂverkiﬁﬁ%lt%eﬁﬁé\}esatfl&ist énepﬁlﬁﬁt &4& ﬁFe;&%B&‘/ tﬁ/g%luﬁ’t?ends Ina

ar]ratedd(k:)%’pthls met hod he cel
particdlgriy piefeireccempodiment, H}%B@Ame%rﬁfddrthemesenmvam afesblunt
endedorTBOMRIdedMndd)oth ehdy &n?dreé%'f-éﬁ’érélofath@wﬁtu'r rep or e

type and source of the cell is not critica t he

i nvention, thus the |nvent|on i ncl udes for instance

The FMNA In%le%[rl@mrt B&okdHIRE viilthe PR3ENt IFVENKES mlrﬁ’a‘?/@'a? least a partially

ectoderm or enmbryonic stemcells, totipotent

doublgysiiandssh higractyy; lo.aorrrﬁf@rr@a eAREIMAang they, arparul@hmbrmstcanded They
may b%lﬁdoh’(p‘éb?éﬂm th”QEE)'éFeﬂe bﬁfﬁrﬁdsobuttrﬁ%nactfsé’??‘égmﬁeéed QSJ %fr%

stem cel t1at

h
fomf“r@eftl ha't%l@gpt 'ﬁa@t P%ltl@l'@ﬁlw Frefeane iegbediment) the &NA matsgules of the
preseht ifVdn@bh are @&h%’é’eﬂt&%o §é5é'ré7t@ gﬁ'ﬁﬁ@s wﬁ%ﬁﬁee% ﬁrﬁy double stranded .

cardi onmyocytes, endothelium dendritic c

comprigingat Iggsi ohe preteraibly By biust pRdsand | eukocyt es (e g ,
erythrocytes, negakaryotes, |ynphocytes, such as B, T
and nat ur al k|IIer cells, nacrophages neutrophlls

The Réldsiolepliies accdrding MltHeSpreﬁn&trﬁbmtcﬁr, m@dré‘t@@kl@ﬁ YHt&%drence (“RNAP).

The te‘?‘ﬂ' Hﬂ@?r”ggtkrvseﬁ ‘ﬁhé\&% bn t esg](??p ﬁ%odet&m%ancthe inhibition

of onet cwgn@ﬁd@r@et genesrin exzett by nteRdAamthtsa regmnvvdtrd:h Bospisdntary to the
target¢Rht S’\/arfbu@%@ééﬁ%r@%ﬁ@rﬁﬁ in dtﬁ? gh"?? ﬁée? 8%3“1@\9?!1 i a&itng)hto mediate RNAI

present 1L nvention IS use

(see f@féﬂ@ar%@tﬁﬁdﬁr ¢tifl-a NMefiaga 2P R0 e19-211 D hEheaeffgol of the sisRAA
accordrﬁ%tlfﬂ“re PeEHRNPINVENtRIN UGN SxPHIASIHA vrfrl“t%*blalﬂﬂebt?lt in ex ression of
i nhibited. Instead of the tinme consum ng "and P | ouUs
isolation of nutants by traditional genetic screenrng,
functi onal genomi cs woul d envision determning the
function of uncharacterized genes by enpl oying the
dsRNA according to the present invention to reduce the
amount and/or alter the timng of target gene
actrvrty The dsRNA accordrng to the present i nvention
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target gene allows the nmethod for the inhibition of a
target gene according to the present invention to be
wais@d/o2rt4hi gh t hroughput screening (HTS). For BPXBERP1084/009599
sol utions containing RNA nol ecul es according to the
present invention that are cgpable of inhibiting a
gi ventarget gene can be placed into individual wells
positioned on a microtiter plate as an ordered array.
Subsequently, intact cells in each well can be assayed
the target aeng beingrigfulbitast bynatdedsit d v, 88%, 500hedRAY 5% 0®Y9% when
ompardeio i n actlv t .
e SR oL Scl i e P e B8R oot ibention.
bi ol ogy techni ques. Thus, the function of the target
The @éﬁ@q?@mlegen am?@&efwitmme peesehf iacériioh icompas® B dohiBle-stranded

regiofy Which‘f@?u%s%?iﬁlaﬁﬁ%ﬁt\@a{ 1 aA feg%ogﬁ%';tﬂ{; gn\g-} ct]fetgg réagsgtgqﬁ?@ Barticularly

i nventi on
preferied iscoreigibe withglR0e ilenfiiyrto meacqndeeportd*rtg $arjuente GG 14138t gene.

| d
HoweQSr ﬂwecn%hgésr@ée; Q?@gorggiﬁ %@ﬁ T %?sra%ﬁ%esoqs COMRAteH iRtheE
correm@@dlhglregmm nbtheltagstgerad. Tpewéehﬁmt/@ﬁ@ﬁﬁnmﬂm fholecules

whlchlthlsqte?ﬁnggé){hgb hgﬁeﬁgtlh]vafqrﬁﬁngg onl%}ﬁgﬁﬁ?@g n}e§ul§ﬁd>f the

presedemmrmpnepemiucagp tmget(megglvermﬁmSlmdéﬂleth t@f‘get Hecddsired

mRNK'tﬁgéﬁé\lﬁp{%ﬁﬁ%t%rhﬁglld\ﬁ%tve gﬁﬁ%ﬁ/ rrber ‘?—g%(‘?té?ﬁm@‘ and at least 2

mlsmateh@emmleodlgie@tq aieoihérygame lprexeat mnﬁle t:échbrf or&6eA! Mefhods to

f th
oL GBSO b 4RI oG e e
expregsionyof, a gimicific tBGket seddéhe aBCRrﬁ)wnGBFHé?art @@queﬁﬁﬁ}é@%ﬂy may be

BB2. ETSI, ETV6 FOS, FYN
optlmlgﬁéy %ﬁ%ﬁbﬁgﬁgpa saQ q_dmgnWIngms m/vn Wﬁe aW&e Gribskov
and DMl X, RASeNdR MalyéB\BrImaE'Stéﬂkﬁih PrSBE 196ALAnd rEfrdnceANSted

thereué_llzzag a@%g ?rﬁ%%lf %ff Sy es@e&@g%ﬁ%@g&%wﬁﬁby, for

examMe;ztya*SmlthéNgterméﬁlﬂlgdﬁﬂm H$ Rgsiemanted Wﬁe@%m’?%ﬂware program
I ase ATPases, al cohol

r gphot
using QRs S P BRI BYC SETPMEE S wipeginienaiadgsputing Group). Another
factor aﬁeetlngshes efflcmnby)@bmgﬂm@éageﬁﬁi@dﬁ@%ét@é?% of the target gene. The

t ses ol ynerases act osi d
region®f &5 10RP G5 eethve 1 ikUbiidn e A eoadiat gy dewisiermined by
expenmestaltloma\ﬂesi préfaned hﬁﬂ‘%targ&@@@é@%ﬁld bel th@868ing region. Also

prefer egr oéagtz%rgiatg%%%ap%ggégﬁypﬁ Hg‘ ﬁzl g&éggunctlons For instance,

transf@hons pbszyy |aamescnu@ﬂcm Elbaghies. mrbi ah@Rbi EMERS u., 20, 6877-6888 may
scri ptases, telonerase

be PGHO$®?§EOFE§S ﬁmogﬁ bﬁﬁﬁegg Gther, HAA @ﬁsl;gys anddnethods exist in the

art whithpod welhleicasets)a pels@esiligdan itheestt.f r om any pat hogen nay
be targeted for inhibition. For exanple, the gene
coul d cause i munosuppressi on of the host directly or

The lefgth ei;merrtonfﬂlerﬁ@’itatryerpblbﬁ 3f tRMRIA midlésuRatih Qgt?d?dance With the

presert [IBREGR pRearBbl 1in 16 ko, PGl atican oareyelarapit Hoigdio
nucleomiesa everaprd m‘efmétﬁsd 126 Bo Pu@lé‘&l’de@%n@ ﬁﬁdesg Pie@é@ﬁl&%@ %5
Vi i

nucioo 8 s Do PR fPf%'Iﬁ?nE,eC i\ ma'gt the FAA mpleculps isansardance with

the presymtonmmbmomw,of bledrD@SRISA FRlIERuI88 Haihg ABAgth 3RIm @@go 50
nucbo{&% di sease V1kﬁA3§%% be targete for treatnen
S Bl Piektally gleatideg a6 Ot Preigrahl Gro ZBtnsitieotices.
target gene m ght be a pathogen or host gene
responsi ble for entry of a pathogen into its host,
drug netabolism by the pathogen or host, repllcatlon
or integration of the pathogen's genone, establishnment
or spread of an infection in the host, or assenbly of
t he next generation of pathogen. Methodsof prophylaxis
(i.e., prevention or decreased risk of infection), as
mell as reductlon |n the frequency or severlty of
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m ght be concomtantly or sequentially contacted with
the dsRNA and the conpound(s) to be tested, the order

w0 poodo2oo t he cells are contacted with the dsRNAI/EPZN4/009599
t he conpound(s) is of not crucial. In a preferred
embodi ment, the cells furthey_ conprise at |east one
exogeneous nucleic acid coding for variant or nutated
formof the protein(s) of interest, wherein the

e e e N
serun DViRYrowih raddiom ﬁér%élld;@ﬁur@s kTruse ﬂféﬂ;{s'mlm@ccﬁﬁﬂr%%t the bPEsent

tmg blthgg exlEreS@ of a targ et%ﬁ%ene in

inventipn.dogsnat seqyi gAY stahiizatienagei aarla@mdeqra@aren asis

comrrﬂfraﬁm aft,[feEiRstaads, byReidifgta @Qﬁ@l‘Haﬁ?%f 8lor BeRBkyrRBRoAdes.
nts necessary to carry out the in vitro or in

Howel 3§ g ACIT YR & therpsespoRIQueRondPY #gC penteinet least one

modlﬂerdetﬁr%h riamrﬁlrﬂbbﬁﬂlclé&rdeePFefér?é’ﬂJhrS&fr@étro‘ﬁE BieptRde, b are not
such kits al so conprise

r.r.ed enbog‘ﬁ
imited S TPERISRS SBEE PPSTEOT FIEhS FHiges 6, BN @ ToHNEBECK 2HO~(2-
meth®BQBIYN o L'SMOES (W& tiRt HES, 6H’elv @%hﬁétaa%C?B Ogeldl) je., an

pr esent i nyention rovr des rmaceuti ca OSItIénS

alkoxygltoxy GFoHR- Qthes r?gefﬁrr% madiiept I@@W@eb%bmejmﬁgm@@mnﬁencludmg,
but ncﬁﬂrﬁﬁ@ﬂ‘to ireMedhd e W&bﬁ&bét@r &W@érﬁre@{]nd WAL rr&g]u%Fotrdes with

| east one target gene ceut

: pha
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for thed§)ﬁlhwesr%f0rhocﬁr@| SAR-FRGa fibdhubRbIRNAE IR ﬁq@ﬂﬂ &hd readily
I? har maceutical conpositions of e pr esen
a"a"aﬁl%‘g@mqser? %ﬁ'%@eéﬂtm nistered in a number of ways
dependi ng upon whet her | ocal or systemc treatnment is

Ngsrred and upon the area to be treated.
The dafgAnQiesulgs raﬂy hepreparebpy @ Aethadeamuising tbpRtepat mi c

(i) synﬂ’(eéilrzf/riebrmWﬁINmnaQ @ach Uﬁh%%f‘iﬁﬁt‘éﬁsé W@M @ﬂ%fs%%@llllustrated
in Exaymple,f f@é\er Bigthods &m@h%SI%BNA@mgdr gre rea@rlymnpngertwo a person of

skill intB& 'd|'t| TR reabmrf ﬁb}'l e lkgAled duFHé%ﬂﬂ@ éﬁ?ﬂefag{ﬂ%lﬁ ¢ phase or by

transdermal ), oral or parenteral.
using RelMNAr §‘Eﬁpé>ftpéﬁqu%t%des i nt ravenous intraarterial,
(ii) coribiBMigitAS Qﬁﬂﬁesrie@tﬁﬁ,&%frhﬁ&n&ﬁier %ndrﬁ’gnrsa\mré%w e%sRNA molecule is
injection or infusion; or Intracranial,
formed, rWrF"éh ls<anrble of medialivg ANA.cul ar, admi ni st r at i on. The
conmposi tions of the present |nvent|on may be
formul ated into any of many possible dosage fornms such
In another agpgct{Be Prasant isention pravidestrethedsion thesinhibitiqu otia target gene
comprﬁsﬂgqﬁﬁodlﬁ:ﬂ'fgtmﬁed é‘ell o%'#N?P%JoPcfrh@ﬁ: thégﬁes%ﬂﬁﬁ@%troxh\ﬁhrch is

Mmposi t1 ons of resent
Capab'ledrfrﬁh'@?'&iatdga% 9@9 & Qefcﬁﬁé\er by |%N|/&Ie6l§9; mnwrthalq oBespedes of
R e e S ROIOP 2B Pl T e B (RO T8 e at e
same )8 96 aequstiallye Thel riﬁl@NAfa@rrorelmrfp lthe prea@rtunnentlon can be introduced
into a 66 BYVEYBBS Qﬁéh&eﬁjderetﬁ&?s m%‘en Q{Sré éa}lr lﬁéeq{ngrrnaﬁﬁhé ﬁﬂysreqf Fhethods,

suspensi on nmay al so cont
for exagm@? riBlgtdiféugione bireation oha saltiore containing diie ascieic said;
bomba@&rﬂeﬁl@i}/ ﬁ%‘?tlélﬁsr %B?/@C%q %hm}fle ]fdd:gns goél@ S’Ltﬁ@ da OPH{an%n ina
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[ I t .
oty R ARy 30 PRRY erfen Bt e B fifons'a ign gell e
range of 4.5 to 5.5, that is conbrned with buffer
prior to use. The determ nation of an effective dose
is well within the capability of those skilled in the
art. Therapeutic efficacy and toxicity may be
determ ned by standard pharnaceuti cal procedures in
cell cultures or experrnental anrnals e.g. ED50 (the
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sensitivity of the patient, and the route of
adm ni stration. Nornmal dosage anobunts may vary from

W@ 250217490, 000 m crograns, up to a total dosePOf/EROU109599
1 g, depending upon the route of adm nistration.
Qui dance as to particul ar dpﬁgges and net hods of
delivery is provided in the Titerature and generally
avallable to practitioners in the art. Those skilled

art different fornulations for
Is mar{ﬁ%' O gg%ﬁgﬁﬁgﬁqcc&s@h‘ Bisaethed fasdhe mhlhlﬁlpmsét atarget gene can
be usSi lthérapéuucanwetgl eSknoEkiRg HM\NH alRAk 'oqgéx&reaé)éﬂ ) %eﬂgrh&ﬂér
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meth% Igoﬁt( s‘l&ﬁBB oqu\/pgrplcular gene can be generated by '[hIS method.
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(LM1 DMI-Chloride - To a solution of ,3-propanedi ol
The cglbmaylbe eeﬁlanrmmn)ammalam olhut ;ﬁebeeUCBnﬁtQ)d(rﬁéht Nhd cEMie]

mamrﬁQheﬁr%ﬂ oxyrbh ﬁe\lﬁ@ﬁ'@ﬁl %ﬁd%tp{gﬁ gn? gousge gf thg cgllis not critical

for thw&wtlom\fhu@ﬂh% nventiongneledasdoninsanpe cellstroen fhermmnrmetl mass
extraérﬁlﬁry@ﬂuéb%@ew& &ﬁny@ﬁ#o%@n‘? c& &o‘%@éﬁéﬂf cﬁl{%mc% %I n%\ﬂ ng or non-

extract ed W th acet at e

dividing}, §arRne lﬁﬂégégpltn@kwﬂmlw ﬁr searmedipraby lismdhe cell may be
a sterbelner, a diffepshtiaedrces. Q%ll&%%ﬁﬁé@ dlfférérﬁtfaie'ﬁjiné\ﬂge w thou& limitation
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osteocW&&w rHe@hfdfé MeAdT&8 oﬁﬂ’r'e‘%'d?&n 2 3r%é’g}e@%r9das?g% H'%” 62 sensory

cells. i n absol ute pyri di ne
at rmsphere was added N, N-di met hyl am nopyridine (45 ny
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o0 he .1 d
in anofF% nf)lg 5% W@é%%ﬁé %(o t#%%r%%&%&%ﬁq%&?%ﬁo&%% identification of
gene fgndtipndal awg@amhwhememataetl‘awcbémag@dgéﬁd & REVIBESI hknown

[ ri over
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unchaﬂaﬁtén%cdééﬁéﬁWJ@rﬂ Ioﬁh? the éi‘ﬁNl»?a 50 the prﬁﬁPBr\/elgwéo

eno rene

tro
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gene SPBFrCﬁ%dnCHA&iIﬂ@ he hqmqrhgermmq;@gn beebupled w1th the invention to determine
gene f@dtion ird@amnddias egstonk Yif tp)ﬁﬁ%ﬂ%r Wmnﬁ%ell‘%ﬁu %ﬁgn]is

the filtrate. Triethylamne (
the m xture was shaken using a nmechanical bottle

The eashalitarwHici RRA daabesntrot@edint HA ﬁqta@finefnhrhm?a’n% |%Bﬂ§a§rh‘?g the

ce each with
target ié‘ﬁ eglrc])o#%%ghﬁ; W%jﬂly\{%sl rﬁ'ﬁltﬁ{ﬁw n gfalerost @\é\nﬁ? )acq%dlgo {ethelarasent
inventigmBdeawged imhightthroaghput scedeaimggHTSH Eﬂr eA&8plaMdol®fons contamlng

RNA n%{)écmérs g%&%’i‘f;m% ﬁf&%esul ﬁltlél{ g'@ gré pV\f)ISF)%)f frw]bltlng a given

acetonitrile (100m)



reveal ed a | oading of 14 mml/g. Exanple 2 . Synthesis
of Ai oribonucleotides (siRNA's) Mdified synthetic
waebkiogoziThonucl eot i des described in this i nvent PCIYERZN4/009599
be prepared using standard TOM phosphoram dite
chem stry on ABI 394 or Expedyte/ Moss Synthesizers
(Appl i ed Bi osystens). Phosphoram dites are dissol ved
in acetonitrile at 0.05 Mconcentration (0.2M on
AigoPilot I1), coupling is made by activation of
targepaerEpta lmrplacecémtd)mdlaldOaIZNstspobltmmecchoroﬁ microtiter plate as an ordered
I
array@ﬁl?éeﬁhgﬁ‘tﬁp'irité’(ff‘céﬁé ih e@&l’? whl] c%g ?é ggéaﬁfgh ot rﬁr&%ﬁgéé&qor

t1mes are  usua i sed
modifjGagighs BhahRMgr P« avaleemest diée ©oriahibigien obtaygsit ggne activity or by

protebm&:ggérﬁcﬁmcs axd daintiam m&e&ﬂﬂeo@M {g‘te@h%q%é Qﬂhé&‘?gﬁunctlon of the
ution in THF/ Pyridi ne/ \\at er
taroo{ Rty EARHER b dte Rk es e cn s e o i,

two minutes. A second capping is perforned after

The p%é%eﬁ?ﬁﬁ\/?ﬂt%ongs nglﬂﬁgeéietﬁt | d?ygglpg\f\%nrggt g%;\aelzgs alreg’tide sequence. For

examliecmedﬁmd: gene carchela icalluirgener ametdugeaowy gene, a pathogen-

assod?ét@@b@ﬁ&%hh@“@ené%#ﬁ 0 ﬁ@t’['hg'?ol il aé%g%? &1k W get
RPN T doing Hedhes PHETRA e

port - bound npoun re cle
genes EFI'% "tsgﬁdfeh"w;ﬁﬂae REPRSeARlY and @reumqt@cm be me,aosmemam Bmiting:

transcmptlbr)( fe000r8 @hd b hraaRhi §en@§f($‘lzj| @Hhéh%rilm@‘e\éﬁl‘é% %hr{sl@iﬁase

gl Wit Jamiy o) P2y AT hemaimBerse Hodes Ay feThemeERLS, Hos
familywemberrs; cybkingd/lympholkings dddibeir d&e@mrﬂégrom/dﬁf@réﬂne@lbn factors

and tl%ﬁr?iééf:éptg €nd gﬂé‘&?@tt&{? gﬁ r?pﬁ %23;218? é,tao:r\%{)dﬁlzriﬁ%gégy ABLI, BCLI,
BCLQC%%@&@@%@@@WBEERB& ERBB! Easpza&mraﬁwe FGR, FOS, FYN,

HCR, $HFemd, IURE RASNEKERRN, I t%g_l_t ﬁhﬁé?twiﬂgl nc{%Ei‘ ﬁ/waé}\‘l’ NRAS, PIMI,

PML, g%@%k%’?e%ﬁ‘%? Aé‘a%%ig,{ ang @%W@&UPE@SQ@OQ%\%&QGMEC BRAI,
BRCAZ| ST, iMADIab) MCC, NFIL NF2ARH @@Ss%%@% e %Q@& ACP

sesen ke B0 Adofiie, R5CteEes %wa%wwﬁgs alxohal 3

dehyd@RENEEES aAQIASES arylyIMESidaeas, a6, 606

cecarRPRBI Bases B Ao %%@t%%ef% st

oxidasgaURBS D hmsm@@g@semnms@smms@wsmaaw kinases,

lactas84, mb@s@ﬂﬁo EnddRh %Eg?ﬁ U%r&ga_éggs U@H g@&@gﬁ&g@é

NA- 10557
phosp%@% Ftigﬁ"@ﬁﬁf E@%’%& a%@ﬁ@f%ézmt@ﬁ@e@@evwg ’trﬁmzrmmg,
telomeBAGDHN EIGHINYARNAEHRH/ Gl bt o e sAAbbHEREs, GAGT oA

GUG GAU C3- 10569 GAPDH UCU G C3 GGC C- C3 GGC CAl CCA
CAU UCG AAG ACG AAU GUG GCU M C3-10571 GAPDH UCU U C3
A gengderiveddmontany Caho@umanGe Guigetadot IBAIbITGh! FeAxEidple, the gene

s SEMCUSER T VR

Patho?@)A"@im'@l@ agen, @anrigenamsroidBe ifemion. GEUsRDIAsK for
infectidk®by Erp%o@éwoﬁa@ady infected cells, such as cells infected by human
immunodeficiency virus (HIV) infections, influenza infections, malaria, hepatitis, plasmodium,

cytomegalovirus, herpes simplex virus, and foot and mouth disease vitus may be targeted

for treatment by introduction of RNA according to the invention. The target gene might be a
pathogen or host gene responsible for entry of a pathogen into its host, drug metabolism by
the pathogen or host, replication or integration of the pathogen's genome, establishment or
spread of an infection in the host, or assembly of the next generation of pathogen. Methods



CAU GUA GAU GAU GUC CAU CGA CAU CAU CUA C3-si RNA2 MV
hGAPDH GAU G C3 CAU G C3 CAU GUA GAU GAU GUC CAU UGA
WEBISAAA4CUA OH si RNA hGAPDH GAU CAU CAU GUA GAUI/&d04/009599
GUC CAU UGA CCU CAA CUA P2-si RNA hGAPDH GAU G p CAU
Gp N RNA n: 2'-nethoxyetRyl. ribonucl eoside, dN
deoxyri bonucl eosi de, ab: abasic ribonucl eosi de, p:
phosphat e, s: phosphorothioate, C3:
hydr oxypr opyl phosphodi ester Exanple 3 3.1 Materials
of prmwlaxist(ﬁ@dsravammni arldscre@bed)idleaftinfotivn) aandvelt dxeiedaetion in the
f ~ I o i fe Technol.ogi es,
o SRS PiraerBle S En B Wth TG Bonl 5 PP
pur chased from Pol ypl us- Transfection (II1lkirch,

In andthangghect ehd inbérﬁt%ﬂfutﬁeﬁ‘%lrdﬁlidgaaaré@fe%m i@ﬂtﬂﬁ%g A geter

ovary cells K1 ATCC , rrca
char “H’ﬁ‘Pé’?‘éHP?w ?gﬁéﬁ RGHNA @ at\egst epp tasget pigiein comprising:
contacirgparbukeapdtio cdll, yﬁf%?éraﬂl?a%ﬁiﬁrﬁﬂd&ﬁceﬂ?m@@ﬁr@fe&?@ﬂ&%human cell

copa 5 B sy o KaiCosb B0 0 S5 G oo s
with (glgideasione dedRAthole@de Gudording RSthe Drédepit Invamtionewhizhas B4pable of

N i di eyl tured in
g kst 9 JEHE L 03 AU MR
a testsyppiraee At @ goNgction alUostsubstpneasgVhereinyahgrmacoiogieal properties of
said teSfsUbstanea & $64 caleaiiitare t6bb GRS LA/ SerRYEERHSThe cells

iaht Ir&%ﬁl‘l bﬁ%ﬁf' eot i des, are purchased at agen or
mig gﬁ ENDAYY L SRGUSFERIY Wity therdsRNfeardstheompeund(s) to be
tested] deroidbeih viich the cetisafeamnticesd Wit Big IBRNANGhdHE cbinBBuiY(s) is of

- H ' - s | phasphat e .

ot oriial & profer b S BAeAR RS RS comeisesaiipast anp sipaencous
nucleig @pr_gwo@_mga‘gr yayianiar miatgdyfprm Of thgqaroieings)taf ireerebiaivherein the
expre@i&ﬂ%di@_@xog{én@@é’ AGGeit g&@ié fa& ﬁlﬂfbﬂ?ﬁb sg@rgs?ﬁ\ﬁgt I on

and purification are | entlca? to 44 -er

ol i gori bonucl eotides having two deoxynucl eotides as
In another@épédtaih@Snveitbm hikol ?ov%%%?@ﬁfbn%isﬁﬁ%ggéﬁté’ i Shhibiting

el.ectfro horesi s. Qjaﬁr ification is carried out by
EXPreSRULY %égﬁt&evﬁa* a&el mhereimsaig it compdsas daRNYsaceerging to the
preserrimesmitiongrhef kiticontdrizes bt REstamhe e 2GS neseda8hf BIBRY out the

. , I re | bashir et al., I\/Ethoc}}; 26
i vir 5 58T 1R Bl R BinadS nsprasentneRten frest
samplgs egsibjedtsils arprpierred ambobimeng duch kitablse cdmprisk iag®uctions
o i . copy. Cell
desiY AL BS oL S SR B fBTe S0 8 0P
(A igofectam ne) and pol yner-oligonucl eoti de (jetPEl)
Anothgrasgpeiof shepissepanentiompsidas phgrmyaceotical compositions and
. i Vi . ' . FEi n, hours
omuBGRSISER B PRA ST ARE B ) G e o
inhibiting apierpt gnestargetiganeby BNAE hefpharrbaceutidb&idomiositi@dnay also

o 10, B R oA VR o

The phai@aceuiesf eampasitiong obthetpressit inventionrmeapbe ddhintstereléh a number

i ' and 100 m of
ot v b xRS PR by 300 ELAARS AP T aren
be tregbechtAskninistratiorcmby be dopital gicuding apithalivdd &hdtb rhdedUeembranes

reo i Rl gl o, SERE RSl

powdermenassesale) ingldimpeby nabulizerintmtracteal, irerdRaBaIéhidermal and
LS: j.S..1.sal A h af g . ,
A L S T i —

subcutapeuge mtraghtitopealior ntra@Wiscdarcinjediiorgort infusion; or intracranial, e.g.,
: ! . _The RNA sanpl es are m xed
mtrathéﬁﬁf ?‘gr%géerﬁ{'%lﬁ?lfé%&ﬁsga%Q}erse Transcri ptase Q PCR
masterm x kit (Eurogentec) and run according to the
i ncl uded protocol.3.2 Blunt ended si RNA activity A CHO
cell-line expressing the rat P2X purino-receptor is
used to conpare the relative activity of different
MRNA i nhi bitors such as first and second generation
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Example 2

1. Synthesis of Oligoribonucleotides (siRNA’s)

Modified synthetic oligoribonucleotides described in this invention can be prepared using
standard TOM-phosphoramidite chemistry on ABI394 or Expedite/Moss Synthesizers
(Applied Biosystems). Phosphoramidites are dissolved in acetonitrile at 0.05 M concentration
(0.2M on OligoPilot I1), coupling is made by activation of phosphoramidites by a 0.2 M
solution of benzimidazolium triflate in acetonitrile. Coupling times are usually comprised
between 3-6 minutes. A first capping is made using standard capping reagents.. Oxidation is
made by a 0.1 M iodine solution in THF/Pyridine/Water (77:20:3) or 0.5M t-
butylhydroxyperoxide (Fluka) in dichloromethane for two minutes. A second capping is
performed after oxidation. Oligonucleotide growing chains are detritylated for the next
coupling by 2% dichloroacetic acid in dichloromethane or dichloroethane. After completion of
the sequences the support-bound compounds are cleaved and deprotected as “Trityl-on" by
a Methylamine solution (41% aqueous methylamine/33% ethanolic methylamine 1:1 v/v) at
35°C for 6 h. Resulting suspensions are lyophilised to dryness. 2’-O-sily] groups are
removed upon treatment with 1M tetrabutylammonium fluoride 10min at 50°C and 6h at



<213> Artificial <220> <223> digonucl eoti de <220>
<221> msc_feature <222> (19)..(19) <223>
whyasoxypy opyl phosphodi ester <400> 3 acuccaucCPEI/EP2004/009599
gccgaguga 19 <210> 4 <211> 1933332. ST25 .txt <212>
RNA <213> Artificial <220> _<9323> d |gonucleot|de 220>
<221> c_feature <222> (19). (19) <223>
hydr oxypr opy! phosphodi ester <400> 4 ucacucggcu
u,19 <21 > 5 <211> 19 <212> RNA <213>
35°CaP0s ohiangs 02@2@9 Utions; arecgliragiv peitiegkhydaP-E5%.6> The pusified

detritplafegiaiompeundare dnklbed b} @ecﬁagﬁa RI2Qs BB@étn%nﬁe‘W%d%aplllary Gel

9 <210 211> 19 <212
Elect BHSERR AR B PA A, 2esardbocs thetfigndion cagiiantst 260 nM.

Oligondaldstioaisequémat W€ liste® #rT4bl®)1: - (19) <223> phosphate
<400> 6 ucacucggcu ggauggagu 19

ACU CCAUCC AGCCGA | UCACUC GGC UGG AUG
siRNA 8646 p2x3 GUG Aasg GAG Utst

ACU CCA UCC AGC CGA | UCA CUC GGC UGG AUG
C3-8646 p2x3 GUG A-C3 GAG U-C3

ACU CCA UCC AGC CGA | UCA CUC GGC UGG AUG
phosphate-8646 p2x3 GUG A-p GAG U-p

ACU CCA UCC AGC CGA | UCA CUC GGC UGG AUG
abasic-8646 p2x3 GUG A-ab-ab GAG Uab-ab

UCG AAG UACUCAGCG | CUU ACG CUG AGU ACU
siRNA 8549 fuc UAA GdTdT UCG AdTdT

GGC CAU CCA CAG UCU | CAG AAG ACU GUG GAU
siRNA-10557 GAPDH UCU Ggg GGC CUU

GGC CAG CCACAUUCG | AAG ACG AAU GUG GcU
MM siRNA-10559 | GAPDH UCU Ugg GGC CuU

GGC CAU CCA CAG UCU | CAG AAG-ACU GUG GAU
C3-10569 GAPDH UCU G-C3 “ GGC C-C3

- | GGC CAG CCA CAU UCG | AAG ACG AAU GUG GCU

MM C3-10571 GAPDH UCU U-C3- : GGC C-C3

CAU GUA GUU GAG GUC | CAU UGA CCU CAA CUA
siRNA2 hGAPDH AAU Gaa CAU GUU ‘

CAU GUA GAU GAU GUC | CAU CGA CAU CAU CUA
siRNA2 MM hGAPDH GAU Gaa CAU GUU

CAU GUA GUU GAG GUC | CAU UGA CCU CAA CUA
C3-siRNA2 hGAPDH AAU G-C3 CAU G-C3

CAU GUA GAU GAU GUC | CAU CGA CAU CAU CUA
C3-siRNA2 MM hGAPDH GAU G-C3 CAU G-C3

CAU GUA GAU GAU GUC | CAU UGA CCU CAA CUA
OH-siRNA hGAPDH GAU G CAUG

CAU GUA GAU GAU GUC | CAU UGA CCU CAA CUA
P2-siRNA hGAPDH GAU G-p CAU G-p

N: RNA, n: 2-methoxyethyl ribonucleoside, dN: deoxyribonucieoside, ab: abasic
ribonucleoside, p: phosphate, s: phosphorothioate, C3: hydroxypropylphosphodiester

Example 3

3.1 Materials and Msihods

Materials: Oligofectamine and other cell culture reagents are obtained from Life
Technologies, GibcoBRL, now Invitrogen, Gaithersburg, MD). JetPE! is purchased from
Polyplus-Transfection (llkirch, France).
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generated S8 desbAngd (Heramings 25 bJ\l,gl% 31%2003 '5117°2156). CHO Gaifs are
cultured in minimal essential medium (MEM-a) supplemented with 10% (v/v) FBS, 2 mM
glutamine in a 5% COz-humidifed chamber. HeLa cells are cultured in Dubelco’s modified
essential medium (DMEM 41965) supplemented with 10% (v/v) FBS, 2 mM glutamine in a
5% COz-humidifed chamber.

Oligonucleotide synthesis: Oligoribonucleotides are purchased at Qiagen or synthesized
using TOM-phosphoramidite chemistry, as described by the manufacturer (Qiagen) and
purified by RP-HPLC. 3’-hydroxypropylphosphate oligoribonucleotides are synthesized on
solid support LM-17 (loading: 14 umol/g). Oligonucleotide chain elongation, cleavage from
the support, deprotection and purification are identical to that 21-mer oligoribonucleotides
having two deoxynucleotides as 3'-overhangs.

Purity is assessed by capillary gel electrophoresis. Quantification is carried out by UV
according to the extinction coefficient at 260 nM. Annealing of double-stranded RNA
(dsRNA) is performed as described elsewhere (Elbashir et al., Methods 26 (2002), 199-213).
Oligonucleotide sequences that are used in this report are listed in Table 1 and are
characterized by electrospray mass spectroscopy.

Cell transfection: Cationic lipid-oligonucleotide (Oligofectamine) and polymer-oligonucleotide
(ietPEI) mixtures are prepared immediately prior to transfection as previously described.
Eighteen hours before transfection, 4 x 10* cells are plated into 24-well plates in a volume of
0.5 ml MEM-a. for CHO cells or 0.5 ml DMEM for HelLa cells (both supplemented with 10%
(v/v) FBS, 2 mM glutamine) per well. Prior fo the transfection, growth medium is removed
from the cells and replaced with 500 pl of OptiMEM and 100 i of the transfecting
reagent/oligonucleotide mixture. Plates are incubated at 372 in a humidified 5% CO2
incubator. After 4 hrs, 60 ul of FBS are added to each well, and the incubation was
prolonged for 20h.

RNA harvesting and Real-Time quantitative PCR mRNA analysis: Total RNA is isolated 24 h
after oligonucleotide transfection with the RNeasy 96 kit (Qiagen, Chatsworth, CA) according
to the manufacturer’s protocol. The RNA samples are mixed with reagents from the Reverse
Transcriptase Q-PCR mastermix kit (Eurogentec) and run according to the included protocol.



<223> digonucl eotide <220> <221> c_feature <222>
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<213> Artificial <220>33332. ST25.txt <223>

A i gonucl eotide <400> 12 caggagacug uggauggccu u 21

<210> 13 <211> 21 <212> RNA <213> Artificial <220>

<223> digonucl eotide <220> <221> mi sc_feature <222>
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acﬂw&ﬁﬁﬁw?mﬁﬁép%m sgé‘Q gg%@ti uheegandt ganeratipposligonucieotides
(ASO¥ a2 bell asfshait ititerfertig ANAS. Vse-of fifldar FE 33 “universal’ transfection reagent
allowsh %grgé(#&%o%gg-qgﬁggé) dclomepsatriseorns between these various gene expression
inhibitors. The siRNA sequence was selected from an optimal ASO sequence previously
characterized (Dorn et al., Antisense & Nucleic Acid Drug Development 11 (2001): 165—
174), is designed to target the P2X3 coding sequence and has been shown to efficiently and
selectively down-regulate P2X3 expression at the molecular level, as demonstrated by Q-
RT-PCR, immunodetection and functional assay. As positive control, we use the siRNA
sequence having two target-complementary 2’-MOE modified overhangs, linked together via
a phosphorothioate internucleosidic bond. We then synthesize the corresponding 19-mer
blunt:ended siRNA so that after ammonia mediated cleavage from the solid support, the
released compound sustains a hydroxypropylphosphate (hpp) group on the 3’-position of its )
last ribonucleotide.

As an intermediate between the 21-mer siRNA (two complementary overhangs) and the
blunt-ended 19-mer, a sequence homologous 21-nt siRNA with two abasic nucleoside
overhangs is also synthesized. Such non-nucleosidic overhangs allows us to assess whether
one of the steps involved in the RNAi pathway, and more particularly during the unwinding of
the duplex, would absolutely require a 3’-elongation on siRNA.

The siRNAs are transfected into CHO cells using JetPEI at a N/P ratio of 5. mRNA levels are
assessed by RT-Q-PCR 24 hours after transfection. As shown in Fig. 2, a decrease in the
GAPDH mRNA level is detected in CHO cells with comparable level of down-regulation for
all three compounds. The blunt-ended 19bp siRNA having a 3’-hydroxypropylphosphate
ribonucleotide shows the same efficacy in inhibiting P2X; mRNA as the “wild-type” 21-mer
siRNA.

We now apply a similar format modification to siRNA targeting an endogenous gene and
design a siRNA sequence targeting the Chinese hamster GAPDH mRNA in a way that it is
also specific and fully homolog to the human GAPDH gene. After transfection into CHO cells
of the 21-mer siRNA (2 deoxyribonucleotidic overhangs) and the blunt-ended 3™
hydroxypropylphosphate siRNA (19-mer) at concentrations ranging from 25 to 200 nM, RT-
Q-PCR analysis of the chinese hamster GAPDH mRNA level shows an equivalent mRNA
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Taken together, these data shows that modification or absence of oligonucleotidic overhangs
on the 8-end of siRNAs are in CHO cells not critical regarding their interfering activity.

3.3 Blunt-ended siRNA activity in human cells

To validate this first result in human cells, siRNA sequence targeting the human GAPDH
mRNA open reading frame are designed. Both blunt-ended and wild-type siRNAs silence the
human GAPDH in HeLa cells with the same level of target down-regulation (Figure. 3).

3.4 3’-end functional requirements of blunt-ended siRNAs

Having shown in two different mammalian cell-lines and against different targets that "
depletion of the overhangs does not impair the silencing activity of the resulting blunt-ended
siRNAs, we also evaluate whether the 3'-ribonucleotidic position on the first 3'-ribonucleotide
of a blunt-ended siRNA would require a specific chemical moiety to be optimal in the
silencing process.

As shown in Figure 4, both blunt-ended 3-hydroxy and 3'-phosphate siRNAs lead to a
similar level of targeted GAPDH mRNA down-regulation in Hela cells as the wild-type 21-
mer siRNA, with a high selectivity as compared to the three nt mismatch controls.
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wherein
XisOorS
R, and R; are independently OH, NH,, SH, alkyl, aryl, alkyl-aryl, aryl-alkyl, where
alkyl, aryl, alkyl-aryl, aryl-alkyl can be substituted by additional heteroatoms and
functional groups, preferably a heteroatom selected from the group of N, O, or S
or a functional group selected from the group OH, NH,, SH, carboxylic acid or
ester;
or Ry and Ry may be of formula Y-Z where Y is O, N, S and Z is H, alkyl, aryl,
alkyl-aryl, aryl-alkyl, where alkyl, aryl, alkyl-aryl, aryl-alkyl can be substituted by
additional heteroatoms, preferably a heteroatom selected from the group of N, O,
or S;

and wherein said double-stranded RNA mediates RNA interference.

Double-stranded RNA according to claim 1, wherein R, is OH.

Double-stranded RNA according to claim 1 or 2 comprising a region of 15 to 30
nucleotides compiementary to a target gene.

Double-stranded RNA according to claim 1, 2 or 3 wherein R, and R; are
independently OH, NH,, SH, lower alkyl, lower aryl, lower alkyl-aryl, lower aryl-alkyl,
where lower alkyl, lower aryl, lower alkyl-aryl, lower aryl-alkyl can be substituted by
additional heteroatoms and functional groups, preferably a heteroatom selected from
the group of N, O or S or a functional group selected from the group OH, NH,, SH,
carboxylic acid or ester; or, Ry and R, may be of formula Y-Z where Yis O, N, S, B
and Z is alkyl, aryl, alkyl-aryl, aryl-alkyl, where alkyl, aryl, alkyl-aryl, aryl-alkyl can be
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comprises from 1 to 24 C-atoms.

Double-stranded RNA according to any of claims1, 2, 3, 4 or 5 wherein said RNA
comprises two blunt ends.

Double-stranded RNA according to claim 1 to 56 wherein Z is one or more abasic
nucleosides.

A method for the inhibition of a target gene comprising introducing into a cell a
dsRNA according to any of claims 1 to 6Z.

The method of claim 78 wherein the target gene is a pathogen-associated gene, a
viral gene or an oncogene.

A kit comprising reagents for inhibiting expression of a target gene in a cell, wherein
said kit comprises dsRNA according to any of claims 1 to 67 into a cell and a means
for introduction of a dsRNA into a cell in an amount sufficient to inhibit expression of
the target gene.

A pharmaceutical composition comprising an effective amount of at least one dsRNA
according to any of claims 1 to 87 for the inhibition of a target gene.

A method for identifying and/or characterizing pharmacological agents acting on at

least one target protein comprising: contacting a eukaryotic cell capable of

expressing at least one endogenous gene coding for the protein(s) of interest with
(a) at least one dsRNA molecule according to the present invention, which is

capable of inhibiting the expression of the gene(s) encoding the protein(s) of
interest and
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<211> 19 <212> RNA <213> Artificial <220> <223>
A i gonucl eoti de <400> 28 cauugaccuc aacuacaug 19 <210>
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cauugasc e stadstarddr h%ollection of test substances wherein pharmacological
properties of said test substance or said collection are to be identified and/or
characterized.

Use of a double stranded RNA according to claims 1 to 67 for the inhibition of a
target gene.



