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TI TLE MCODI FI ED POLYNUCLEOTI DES FOR REDUCI NG OFF- TARGET
EFFECTS | N RNA | NTERFERENCE FI ELD OF THE | NVENTI ON The

wonres@ag42invention relates to the field of nodeETas2005/011077

pol ynucl eoti des. BACKGROUND Gene knockdown by
RNA-i nduced gene silencing is presently believed to
inplicate a mninmum of threeldifferent |evels of

WE#H@ Nl) APPARATUS FOR IMBIGEMENTIRG TERRSMOLDIBASED

L ORI AN HONS O AR ™

Si RNA- i nduced transcriptional attenuation. The RNA
L.nt er RNAi ) generated by si RNA can be | ong
‘*'ELCFPES ﬂaveé{ OeQ:t ive over nultiple cell divisions.
Ther ef or e, represents a potentially val uabl e tool

t hat efﬁé‘ gFe‘é(?h’t %}é'ntlbﬁ rﬁlﬁfé% %éinglfré")?ib ﬁBééNs%r§ artd Hbre

targ tion, yS|s

RaTEFdlgEt felaies o daneihgd ArIcapRarphis ﬁé'”ﬂ%‘@ %gﬁﬁmeshold
AW 6EctitfuhERGCTor Bloséagoedat i on pat hway have
reveal ed a nunber of key conponents in this pathway. A
Type 111 RNase call ed Dicer processes long ds RNA into
Besbiptiba-cfthieRelafeckAets) t hat subsequently partner
with the RNA Interfering Silencing Conplex (RISC) to

cequohie aaiRRE SRlorRlinon F b TIRGH s idgforeat

iphsta ihnhe diigreses agd%@lntﬁnawcgaﬂlceﬂam physmloglcal
UnfortunateIFy initial attenpts to use
iOh

abfwa@almm AP |a&tat%e¢hq4,eﬁ§folwﬂrbllm48v M4 b
@éﬁﬁﬁ resu r{a?n 'irﬂﬂkH&ﬁélQn Baﬁﬁﬁldrnﬂh%r éﬁ’ﬁinéﬁéﬁ’%ﬂ Ricose in

enera as opposed to targete
baody Duids ds obgrq:at mhponammtolmabetlc imilwsduaés wthiol mus’u fred{wtly

beeﬁ%@@ﬂé@elt({}@u V\,hen #ej%ég@?/ ﬁgl g%lsccqj[sr{(eglnl\lgsof regulatlng the
gﬁ%@@ ﬁﬁaf?@ﬁﬂﬁe‘ncdléﬁg 'Wﬂﬂé tl@ré?ﬁalhéélgﬁﬁth@ﬂw\\ﬂ@ﬁﬁeb%rem will

chi eved w thout inducing an interferon respons
I diyectstdoiowaddp thexdeterromatian of ghicabgt it isalol 3e aﬂderstood that

e R fle SRAPP R BB P Fo] PRARER ORI 1

a@t@lﬁmmam dfasthée BMytéSwp‘@htsJelecaﬁ)nvmflthe apprprEatetnizyrae.
pI i cations i stCFr ovided in Provos

MRl Idiagnoskie qefahﬁlemkﬁeeimapﬁ@ﬁts@gﬁbe% At be

r
P 15 & 0 o et b gt v
1emercam1| admiinisteRDE-the taCRIN mamny @SB@xﬂHebeiemlarease to

0593 i Dy 1 RaEhig s 't ty Ber SmpnaPR shdne essylor 2
{3t HieH RN yaxBEary o%Man@l&lo‘Ismﬂf/ Sorohl 4 dENGe bnmoldvmibased
Devel opnental Timng in C. e Cenes

an
DeoR EHIReRts, wivigh are §5f(ﬂ2@)1tlz@@¢3@ fo gragt ﬁ/ﬁ\d@‘?qs@zoquralonged
%OIP% -Stranded Anti sense si RNAs Cui de Target RNA

age in RNAi, Cell 2002, Sept. 6, 110(5):563.
Despite the prom se of RNAi, four nmain issues
i ncl ugdj t [ [
ot holte g deiAibinG arBRRE ohEepifatidih'idd oan b baced
Bhithe @ilé%i%chsmcalfremttoy\ betiveen ancerizyeneabid itigyandlyte specific

e ey i B G Ao VDT GRHBE e SARF st
E&iHQLSﬁ st}ﬁée Sk ik ean/%e%@ﬁcgﬁaé BQldaéés Q:lehyﬁi’@%enases

nockdown of targets other than the intended tar
cgtatasshamb peraxidases i ke exlarrm{w inttha gase wjierﬁ%gltgﬂose is he
predi cted (see Jackson, A L. et al. (2003) "Expression
profiling reveals off-target gene regul ati on by RNA "
Nat ure Bi otechnology 2 1:635-7). As off-target effects
can i nduce undesirabl e phenotypes, new nethods and
conpositions that mnimze, alter, or elimnate
off-target effects are considered indi spensable for
S|RNA to becone an efflcaC|ous research and
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i . afirst 5 sense nucleotide, wherein said first 5
sense nucl eotide conprises a first 2'-0al kyl
wopeshdssat i on, and ii. a second 5 sense nucl eptT/ti82005/011077
wherein said second 5 sense nucl eoti de conprises a
second 2'-Oal kyl nodification; and b. said antisense
region conprises i . a first2b' antisense nucl eoti de,
anhBteithe seactidr with glilcoaptoxidaseeandl okyyetn daepresented by
phosph | ated, and ii. a second 5 antisense
eﬁH@P%%? wherein said second 5' antisense nucl eotide
conpri ses a third 2' -0 al kyl nodification, c. a |oop
regi on, wherej region is | ocat ed_bet ween
sai d GHUG0SE @g?’é‘ﬁ"@éaﬁ%gsgg% aditiPBRIsEtaNEGT BaOzwher ei n
sai d sense region and said @lesense region are
capabl e of form ng a duplex of 18-24 base pairs of

compi B RS E sty s TeledheSin el opfiile. Jife

préddrice s dedﬁde@é gauskd 4 b&tor%haﬁ@é%aﬁédbﬁﬂtdlébior which
the 5 nost nucl eoti de of the sense regi on,

colas shange is praporiional do theilevekof givsasaineihg tas féwéntWhIJ?

f t [
SBRALfOUBSLEE L o e il BRI 88 rorehats for
codzgisbnd teé coloe chahgs efitre r&etg]xondmahbrs'ﬂtkdthee:uﬂmmbrﬁmge

gntlsgnse nuc ﬁotld iS i d at el aﬁéﬁcent(% E
Mg t&f |kQPW§ 9IdFSSs PROITGEAN B a
r@ﬁ&ér@a IHBFéeﬁi@hﬂ/"kﬂjd?ﬂ|téﬂvet5}Eré§dﬂ$g?ﬂ¢e icBURithoa t oget her

ot her and "further advantages and enbodi nents,
Sp@ﬁ’@@l@h@’f@m@ﬂ&muﬁdﬁﬁth@ef reslbismare geesrelly pot 8m acaw@te nor

oA TR B R B B e AP 5 b oo
bidsaEREbPTIAENIsed HdEin-tKa Xnm Jibeens@f systerd reﬁ@n@@anmﬁa@tioal
of the Eresent i nventi on have been chosen for g ose

dgvice thas fesponds salretivelyde |a;5'@iYc§‘?|S Bu@n 3PRrapiate §
fq

cBEERF S bol HAEABAT ot SRckiers t“%"%?%i‘?‘*%‘*%““m
baxslpglctatsrem:bghrmenlsmmitandra physistrohenmical tlagsdgcempanyi ng
figures, wherein: Figure 1 depicts the relationship
bet ween positioning of one enbodlnent of the
i nvention's nndﬂj)gﬁﬁ11ﬁﬁrzﬁm-ﬁﬂbleu@e that are | onger
than 25 bp. Optimal design for the nol ecul es ensures
that follow ng Dicer digestiBh, the final functiona
dupl ex contains the depicted invention's nodification

tern inthe initial Dicer. substrate, the
HeeEchaaion ibra enserd tenire @l CHsa 18na| JUER SHgety
cBhietateate Wed ylucbse bohesntrationcan be bl unt ended. Figure
2 depicts the relationship between positioning of one
enbodi nent of the invention's nodifications in

hai r g tise irdialisten ofiths igaction represadleddy eguatipaPesglucose

Hr@@élé{iﬁ{%ﬂgﬁ#ﬁ?%a@\&@ Eaﬁﬁeﬁiﬁ‘sﬁ?%ﬂ&%t@Iﬂ%k/i'haédéditﬁ@lﬁggl{&fﬂotlde
%ﬁf%) SFRISTSbe SnATRATI T PR deim dhoaHE: Becarse these
réd@)ecéﬁl@e@}aréiésbelﬁlaﬂlheldmh@lwmslﬂatedbeltl’ﬂh winé eanglad or

é die gﬁggmelgét?é$g’§ﬁsf%g5 r{nbeéll.'?f;?%@e ofgng\r/'émn%‘fgle%{rode
chueeu rEdeseul toopnys meseutabls degeassio- theabsanee oéapainacceptably
hgjﬂ SOér%thQ‘e ﬂnQH{gﬁoé’emth%tth%t @fsté\’ﬂ nﬁ\k&lbésﬂ&eousé )

ur e | lustrates the
rorphETalgioA r%[é% SIGePver %P&ﬁcé@fj@cﬁ e Shzythe to
shorttiedeletirbys petvesert the(FAMES) eirelcthieaslectFodiur EkisSé\reprdsented
5B depict the rel ationship between nodification and
function for T - O nethyl ated SEAP-2217 si RNA. The
figures denonstrate the effect on gene silencing of
singl e base (bl ack bars) and paired (gray) 2'-0O nethyl
nodi fications of the sense strand (Figure 5A) and
anti sense strand (Figure 5B) of SEAP-2217. The X-axis
represents the relatlve p03|t|on of the nDdlflcatlon

o s R I A R o
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cel | - perneabl e nucl ear fluorescent dye Hoechst 33342

(2 mcrog/m, 15 mnutes at 370C, Mol ecul ar Probes).
wer@besaes wer e taken using Lei ca DML fl uor esceP€T/US2005/011077

m croscope | nSight CCD canera and SPOT 3.5 software.

Figure 15 illustrates a 5 -0 benzhydr oxy-

w(trinmethylsilyloxy)silyl-2'-30 (2-

E%N&Mﬂé@d%h’@fn%m%h Re réél e Wéélﬁ%b}éf?éd% as a
r&%iﬁg?oranr dite. 3ﬁa nucl eosi de base suc
TelS TRREFREN! anosi ne, cytidine, or uracil; Z
IS a protecting group for the exocyclic am ne

(i sohufukb¥s +OOPEABN-G gReBh¥lacidte CCHIFNS,)16

illustrates a

5 o@@ﬁiﬁ?h&bkﬁwmwﬁcagﬁw)wwkgm aHl yl-2'-0-neth
h dite. Bi
2 nadMies as e 2 B b Bl B Genosi e,

guanosi ne, cytldlne or uracil; Zis a protecting
group for the exocyclic am ne |sobutyr | for A and G
acet yn thlérs mer;u fFAQ)7rapressst $ meb@x'drzed form of glucose

oNjd¥dsdi éﬁ@ n@dlgé\&l% 1%326%(226% The mediating species
Promtadea Slsiofs it Be e i Ginia T eiSetiete &@rsbv

ooadrmgzr(& efiBorelusinguins eameaatdamocﬂrm wlmrchmxfmblfrse,ds

o%%%g?ﬁ%gfgfrir%;ss rcST’Beé:onNm f‘ﬁ’éﬁfaL PH%@ Fo'r%grn]g Shedidtor is

enon
te hedieaathenwaiking pelieniial @ff’fhﬁl‘r?@nisﬂveﬁﬂ|l@ﬁﬁltl‘ﬁedlﬁmfwcdu<élbe re-

o&wﬁié?astr@eér@&@bdw?r ad@wqb%térh%r aHaBeWhrh ifduritpinageed
ey A T SsAachs e SPRUAIA HERtR ppt he

qxccbtedrﬂwereblymasrn’nrhregnmeinbreme genes that are

down-regul ated by > 2 fold by over 90% (see 18c, 18f).
DETAI LED DESCRI PTI ON The present invention will now be
descriVlagycompouneeere oaeiul ap npeditiors due dathrin avilitysto accept

S50 PRORNETE ol AT B8y
ATRG & e eSO Bt o Poiseil RbaIeeon [8N5ERAgertsdn
anavgichl d@termrrai‘nlybnwe thé bubstitetetididnzes andodiphititajuinnses

RS SRR BB D IR EARRE iPLcd SoigEF L

nary ski'l'l - apon ' r 58%T &
hVﬁlmxyéwﬂmrStaﬂdroxm@s §p€¢lflca|l¥rﬂis@c$ﬁ2¢IFbEPt(hé&ﬁ) Addetie flavins,

phB%aRineaNp hé_r'%tﬁla‘i'rrﬁé‘sl %Hp%e'n%lsn@hbéhtﬁféd”?ﬁ Bﬁ?rzoqumones and

|ons th rmn
InGABINesriesed i égﬁgé% ?mla@@rse@.orﬁ@aw
stlte destribey UCE Fb@tent 3911988, hAlcbnqﬂéhehswé'r‘@/r@weﬁent

o ER L S SRIPRRG SRR AL SR A L
Adahiios @l@ﬁ@a Agta. THCU§B2), HRp Gsk8.of t he present
i nvention, modified pol ynucl eoti des, and derivatives

t her eof the efficiency of RNA
| nt erBbandee AP ERPIARIe MR IOE SdEFRE Ao ates alp known
aetfbmoanaﬂ&le which e clhsd:l]ssfeddrm Scoitipfer et bhi;n Cinite@higica Acta.,

SLUST 4o PEAIY, )P Ta g AR Ao melt M ySRRs 38 i use
of Regolgkia fbmosramdeamdp@rndrmmblaab@w with avaglublenfieriic e
cﬂmrﬁidlﬁﬁmtd“@ém 6§t|bh'?Sraénzy)?ﬁé’tfb‘éh?@e%?mn%?%?hcérﬁéwt in a

roups 1 nclude re no
Foib Subshiudha i foh SallhPacyRBkRyPT oRxas in Gsggn ()

phmh&és pentyl, hexyl, heptyl, octyl, nonyl,
decyl,undecyl, dodecyl , tridecyl, tetradecyl,
pent adecyl, hexadecyl, heptadecyl, octadecyl,
nonadecyl, eicosyl and al kyl groups of higher nunber
of carbons, as well as 2- nethyl propyl,
2-nmet hyl - 4-et hyl butyl, 2, 4-di et hyl propyl,
3-rropyl butyl, 2,8- dibutyldecyl, 6, 6-dinethyloctyl,
6- propyl - 6-butyl octyl, 2-nethylbutyl, 2- nethyl pentyl,
3 nethylpentyl 2 ethylhexyl |sopropyl |sobutyl

o o oy - o o o
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cytosine, uracil, thym ne, adenine, and
guani ne. Nucl eoti de anal ogs i ncl ude nucl eoti des havi ng

woreash9saat i ons in the chem cal structure of theChES®)5/011077

sugar and/or phosphate, including, but not limted to,
5-position pyrimdine nodifications, 8-position purine
nmodi fi cati ons, nodifications4at cytosine exocyclic

am nesjucesd epeﬁtrdwﬁ >q§|uéort>cr|9&enénapé*+ cﬂpsd

2' -position sugar i fications, including but not
limted to, sugar-nodified ribonucleotides in which
dihee tHe fafridzyeam@@isarteehilcba ta fgrrosyanidechy is agoeptan€Rof R,

%%@?n%ﬁ?ﬁeaghgoeﬁ\'ﬁggarbg%gggﬁteﬁ[}'&l \ggf |r gienarFt{a: gggnar e

al so neant to include nucleotides with bases such as
Inoswmthewa@%f preQUMJHHIS reSABRIIS by HEB e roIBRifY !
non- natura phosphodi est er kages suc
r{@sphonat es, phosphorot hi oates and pepti des
l\/bd|f| ed bases refer t o nucl eoti de bases such as, for

exanpbRrico8E eR GO of UaR-NE,> CEhRBhARCtHE A nd
uracil, xanthine, 1'nosine, and queuosi ne tha)t ave

been @ﬁ)girrg‘d;edz Py(ONg rseﬁ#amﬁgt 102 F guth“r erpeof one or
nore atonms or groups. Sone exan‘pl es of types of
nodi fi cations that can conprise nucl eotides that are
nmodi fied with respect to the@ase noieties, include
but are not limted to, alkylated, hal ogenat ed,
Tb‘zflr mnat ed, am dated, or acetyl ated bases in
£ & OE%ﬁ%ieﬁﬁ?t’ 8re dirgpiheeqiyualent to th@damp@@t ¥fzleeose in the

testcfluid@ndf en be(wla’teﬁ th@rétbeyYﬂmébguﬂe%érﬂ of the current which is

rRpRLCR TEofigh sfie A ST S RaaR pr poiential HiiBla™

@lﬁahmybgﬂmiem@cyamalm atdhelemode redewsthsy tyciesi ne,

3-met hyl uridi ne, 5-nethylcytidine, 5-methyluridine and
ot her nucl eoti des havin nodi fication at the 5

posi tY-on Patetf. 381 R4 ie g‘b&ﬂngtﬁﬁ&h iRsues-Way 8dy 2002 asd

a&slmie@u:lbl tHe rtﬁesé'nt%‘e%tgfte‘eyﬁis@lds%g almeidy had %EBéraﬂQs for
cErreﬁhhé aien ie%ra%%wfé@g%%ﬁws %\‘har}h |ent9emperature

Va|us igi meahlyrlegltraheamp@ istapptiedy|theiorosenbyly theh asurrent
g% g?étgw N téét's%ﬁbolg?@ﬁ%ﬁgﬁre%ot d@@sewf@ gﬁglé(te concentration

azaa enosl| ne azouri di ne -

velug, istqa)eHateseTors. the cupend thraughy a.sdah@arddeﬁe@nsawwve The
ob’eprdsaedlyRScehdahtraush G ﬂ%n&h@dmeamtmﬂnhg%@ nédlired

ﬁ"t i fs)feﬁ%ﬁ ! Al & @IQ}E?V E? ?‘u%ﬁgﬁﬂ ﬁgeagsﬁg[a}qylﬂfgae analyte

drewmlhgtrorgr Eﬁbpsanaarlg concemtdatibravMdyé abedepealcmatedingsolving
tﬁgflﬂhﬁh§%%uéﬁ as N6- net hyl adenosi ne, 5-

yl ca nyl met hyl uri di ne, uridine 5-oxyacetic acid,
ryridi ne-4-one, pyridine-2- one, phenyl and nodified

phenyl groups suapasa zﬁcmﬁpnp (T024 |,1§l/,6 tri met hoxy
benzene, nodified t pA G cl anp

nucl eoti des, 8- sub@"?2 %)t e%?%ac‘i‘h?ﬁ2$1 guani nes,
5-substituted uracils and t hym nes,

WA Y31 @@r&%ﬁ@ﬁfe@%ﬁﬁgr@%@hﬂ ioMY480%) RSaid measured
r.bo I 'am noal k nucl eoti d an
ST E TR AP Rl SRE hdR et ed 52 s Predefermined
paterhetdrs des al so i ncl ude those nucl eotides that are
nodi fied with respect to the sugar noiety, as well as
nucl eoti des havi ng sugars or anal ogs thereof that are
not ribosyl. For exanple, the sugar npieties nmay be,
or be based on, nannoses, arabinoses, gl ucopyranoses,
gal act opyranoses, 4'- tliioribose, and other sugars,
het erocycl es, or carbocycles. The term nucleotide is
al so neant to include what are known in the art as
uni versal bases. By way of exanple, universal bases
include but are not |limted to 3-nitropyrrole,
5 nrtrorndole or nebularlne Further the term

. o o o o " o s - " o, o o
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nucl eoti de, the second 5 sense nucl eotide, the first
5'anti sense nucl eotide, the said second 5 antisense

wopmseessede. The aut hors recogni ze that the sePORUS2005/011077

position of the antisense (and sense) strand of si RNAs
that are between 18-24 bp in length, is (unlike any

ot her base or basepair in the-si RNA) a key position in
medi apihng tﬁé‘ﬁt&hb&%‘h‘d%égra&@rcﬁ%@séﬂ Bg'U. Sh?QteWE‘S 391,645

I nt
rBURE e S erantsdn So¢ grcuipcy oS BBaMS dReERinaien 3 aged
exists fomam ahprove- doaregtibnehéerntrisrgeney thaedabpeaipplied to any

TR infmSaeiieedh SRR fabiebialioh of fect  vei y

elimnates of f-target effects generated by that strand

as meRsysed irpbhe”ﬁo% ﬁf%ft%@'aﬁtd Jhihd ahé l’ernﬁé@%@h@or

9 dennnstrate OM/a asepal r m smat at

ReR_NS ABPlectioghenyed e?erﬁ'% ﬁtrmows%ertsatﬁ eifaaRk ofan agalytical
dBvigy oit biesersdresystarh théf rebpoaed seletawdis to Ehe‘an@hyté iir} ¥n

| ff
A Stinte e e b Reh cBhre iAo Ah sietsitanbional
Trhﬁr kiosensergesratpsnas elacthicad signal dineletly, fadilitating a simple
WEMP&@SI@ AL & be@%n% étgfthé %B%ﬁta’g@%’?&ﬁ b material

enotypes i st dand can

09@ pipsea tin Bysr of ghemisals fsa%pq%teamth@e@et: CB@a@ﬁﬂ Bttle
nM&ekabig wagedof the i nportance of position 2 (on

ei ther the sense and/or antisense strand) enabl es one
to effectively elimnate off-target effects by a

var i elihe tsrmssanaplegs ekefinBdrasi msompositioadaintaivimngafn @hknown
a'ﬁ‘i’cguﬁt' cﬁ’%é Aafy?s %‘f‘ lrﬁére%t 212@’09'!)”5{ sﬁmﬁlef fof &f éc‘t’r%h@hcal

his position on e.
3é‘|a|')fﬁ'5n§t'§ lighist @rm @aﬂggﬁfeéﬁblaéh@ sample Iﬁl@@@ﬂ@e@l@ Prixtgre. A

s%h’frﬂ@dnaﬁbﬁld @blo)g,lcm%@nfpﬂ@ SUdpsdd blobg, arlﬁéléﬁséﬁva A sample

ion 2 anti sense strand, , such
AL he e fisive o hioldial AN SUrnanian ciirted diRAN. 2
filtratet bea aecorssiistedgireaipitatet. the si RNA. Wile a single
basepair msmatch (or a nodification) at this position
will not dramatically alter the ability of this siRNA
to silhenesemanal Ytﬁtléﬂééaeﬂ@sg%substanw in a gpide tthe presence
oﬁil@lrﬂtdn{ryt dIIwHIJtﬂ? |§ﬂo%\¥\dbtérﬁ1nhéi{1 CAn @‘ﬁm}térlﬁléffé?cts Withstl’i@UI d
ot e a smat che osition
oRIREHIgRET shes e Prasgnl ST Te e i i be Bpuiistate
foothiet axidere8ucthse5a ddenzymer oBanothehsubsiainse tisat affactnthe
[ ces a

o e A o e B S s T he

anti sense strand, with position 2 being the nucl eotide
Suranary cﬁfC{h@Qﬁoénilgnt he 5' -npbst nucl eotide on the

anti sense strand) can al so reduce, elimnate, or alter
specific off-target effects. Suitable m snatches

i ncl Unhportbot aspectsof the prasedt inveAtiGh pae to pgwjdela Aew and

wﬂéfcﬁ)e%l%osﬁs%r%@;bférﬂ Qﬁr d&eﬁw?ﬁ“ﬁ}tﬂ@ﬁ eﬁéﬂge Yr g{n(wnt of a

Irin
sgbéta@pabw %ﬁm@@éntluamqaa methgd apd appagatug ferf immementing
tiebh RIS Rl cHfsttRnSfunatichs M Blodeingbes.abl y, the
position of the msmatch is at position 2 of the
antisense or sense strand. It should be noted that
whi | én bsief, af medsmpand appbsitus are provided forasmptdmentian
f e
ﬂﬁj?%mt)lglr%{st rré%d&?)tnlnfﬁlncﬁ@ﬁs fOr b%% n'éBF A%’arﬂﬁé\’ls applied to
theb '0§f3n§@rn aﬁmalafsmeﬁsunemerttmfgnrmm va.lue isphtained. A
preferabl e that the chem cal nodifications described
in this invention are added to the si RNA t hat
elimnate or mnimze all off-target effects. Thus
nodi fications including but not limted to: 1)
chem cal nodifications of the base, sugar, or
i nternucl eotide |inkage of nucl eotide nunber two of
the sense and/or antlsense strand (2) nucl eoti de or

o . I T L o, o
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the nol ecul e. When designing a uninol ecul ar si RNA, the
hai rpi n can be designed as a | eft-handed hairpin

W@ 2009/098434 - AS- Loop-S) or a right-handed hai r pi PC/8S05/011077

5'-S-Loop- AS). Preferably, the hairpinis a
| eft-handed hairpin. This construction is desirable
because it is easier to phospferylate the terninal

%@Ebﬁ emBH§ur%‘Pr‘iérﬂQ)f a°§ed’éﬁ}‘daw‘§fféé’ﬁ§ oMtdiRed anblie compared

st ran e nol ec
ﬂvrﬁéaowh\elﬂer Asihtan upphin Bddpn et ESaonses fo the
Bo afjaredvahais. Pl s comratiomiurgtibn igapplidcio therprivhanyes

O W ey

final, post-Dicer processing product contains the

modi f'lﬁaa‘cgefbﬁaric% \Xﬂﬂ?féicﬁgfé tHQWén%ﬁ e Sérﬁcﬁi%h%nethod

t he post cer rocesse ecul cont

M8 CORRCHIBN SUNS AR 3EF PFPVIdR 1 ?%rfefé% an inipiferenge effect.
o étsri’écttmntd:Lﬂﬁe@X:aﬁ’Rieeldeerrfhbhelmehal rrhercotﬂeeucnméthbd

T
| Tt edragwatio ﬂmactnpmsn miyshey depéejerd 014l:adep;&ﬂc@mnt pithegprimary

0
SHEBLII0R Pl BOFRPS S o R (AR iy boeiter
dneat ﬁyﬂ?nﬁ*ﬁﬁﬁrﬂ cation of the second anti sense
nucl eoti de, and (5) pa| red 2'-Oal kyl nodifications on
sense  strand, nucl eot i.d nd 22.. 22 and 2 r 23
o 54N AEARIATRE P fesiis. st BR ndifriohe 1S dheePL.
weaMeglenh«alf adstondaddeffecrindfideda mwad;lta/nefeefﬁio’t&ﬁwt are use

%%'Pzi@ﬁ: %@Bﬁ%‘? ﬁg%nﬁﬁhé@drytﬁ%eﬂ e'bBrr‘éEﬁ@ﬁ g}d&%on For

arrpin-on tion

ex@mdei thegypeondarheffeelsdaclyde éﬁmpﬁt?awei Elamegigbianang dhe
td@ﬁabeﬁﬁbhéw\’oﬂ EePIéi@éntRff@PBl&éd rsgmm@m dredddntiidi AMmbused to

termn ucl eot | des
thistoe feairiension Ofs SaonBeni SRt GRihE AsrURy of the
bapededmesuits. ant i sense strand) of the final, processed
si RNA (see Figure 2) The hairpin nay conprise a | oop
structure, which preferably conprises fromfour to ten
HRdekDespedptigvcaf dre Prawintbp can be nodifi ed.
Alternatively, the | oop can conprise non-nucl eoti de
conmponents such. as scr in U S. Patent, .
rop!© o BresRg o8 16actiat i e above arcihgEblects and
20 4ntagesUiag (et Bea8RREstabd fitme tier &ilowirsge detiled siestription of

t@%drg%%eﬁ‘é*%?frﬁ%ﬁ%ﬁﬂ%w&%ﬁgﬁ“?féﬁéw B e drghos
5vheTglICCUGUCA-S' (SEQ 1D NO 20), 5'-AUAUGUG 3' (SEQ
ID NO. 21), or any other loop identified in prlor or

pre-m bed reviou uni_nol ec

D Rua [ e P Eek iR b iareseaon bt BikPary Satern
proooederd With dled budsent imanitioar y such that they are
converted into two separate strands. Further, these

uni nol ecul ar si RNA may be introduced into the cell _
with IFE&s 2 lﬁaawflg\rV|chmﬁvﬂuﬂ$tcettngcmemdﬁw iesisel plegsinericiged in

CRddorddrk! ith rﬁiﬁé’ ﬁéﬁ@sérﬁ! eih\lnéﬁxﬁhoﬁfof "ﬂl@é Hetho® lfmﬁﬁﬁ@ﬁeﬁf ng

ces ave en, i ntroduce
el bised GATERTOmET sererartiss Sus B Epsrind ambient
seRieratuire effect] uic due hidskenadt systetnfafddGi dnandl r eady
present. (Simlarly, the strands of the first
enbodi nent are preferably introduced into the cel
with all nodifications, though the antisense strand
could, e.g., be nodified after introduction.) If a
hairpin is processed by Dicer, the resulting hairpin
shoul d retain the nodifications of the various
enbodi nents descri bed herein. The above-descri bed
nodi fi cations shoul d not be construed to suggest that
no other noieties may be nodified in addition to the
nucleotldes descrlbed t hat also contrlbute to
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adj acent to and downstream of the first 5 sense
nucl eotide, said first 5 antisensenucleotide is the

wG20080%420ucl eoti de of the anti sense strand anPCEEBZH05/011077

second 5' antisense nucleotide is i mediately adjacent
to and downstreamof the first 5 antisense
nucl eoti de. According to a si-Xth enbodi nent, the

pr esermggnge%d Q%ré?r&'ﬂﬂ?fﬁf @)@erhﬁlaﬂ/ Eﬂ%?é@@ofr@étlon curves

mnimzin , said rising
dlustating thm?capnﬁs%are{qter@tlca "bé@POVGﬁPC%M{‘ gdrpsgnt
smAen(t hat are capable of formng a hairpin) to a
target nucleic acid or to a cell that is expressing or
i s capabl e of expressing said target nucleic acid,
Detailed Besctiptiomof ¢be PreferréthEmbogimeits an anti sense
region and a sense region, wherein: a. said sense

region conprises i. a first 5 sense nucleotid
wher eiff@\dag deferenge BOW%HE%O'F?IMI’IQ%UFd_échrfB?Fes'é§hﬁwn a block

fd;égﬁffan? re&eeéhmlnomIbidséabbpgystawdéslgnaea eBa@hble by the

elerents ahosin: 10485 Suangan 888 ERRee iBGMciles shine
Jnelsdnt ineemticant Bmeeeeorrs;gsrt@n 1Oénipciusies a midroprcessart 102

"'_fo Skt éﬁfﬂ% c%cﬁ%ebldrﬁen}%?”l ﬁh [Forsﬁbﬁné 'p?ég%[aﬁ and user data

|sense nuc
mr@tlmumeaw lmmleemlra&thrmlemsed.fr@rr@ea% af

%e@BhdéFWéﬁ@ec&e'% 86&6rdan6e Bt tﬁéfpréséﬁtllﬁ\ﬁbrﬂldn(}@gﬁ@]tér function
Qo0 ein said | oo
T errited f0 2 it ar 08 S Brp Bl es ERHPRR sl

anrc_rmnsesscfrm ahforwbeording teat dalsessaicheas blood ryiucsiedest
SRIAEDAR SULORIGIN £ 3NER) LT Iocph ML tagURLESNAREE ot

cpesaiorR it munlgd & e misopepegeser 192 forqgsfasmincaifg blood test
‘Me(qﬂleﬂcéﬁ*hé’d@' Hpb@éeﬁ%rdsyfs*térﬁtﬂﬁ) ﬁ%?%@f@dt@l‘étsl |H§u’d & a line

L2 spensuenled vimiliao cRehior ferrieEis Mie fikcirocegsor 102

Eiﬁdsdlewtisély penfoahirgibefdystam Seaw%modecrbfem)sam:)r dand A

iheRhit £ RERES AFhEREATE ol M Pt pe 116
aw.p@iwgethamlcé@pmesw 1%@@&@@%5}&&{%@9 fo@céﬁa dor

AOARSIIECHE l‘éfmﬁet}StJreﬁﬁbrrﬁah&ﬁ‘%rﬁﬁ@%@n@dﬁﬂ 691 s&drBance with
anot her _ enbodi ren

ve t 0 j ses
dBspnytiog- 8 SieRab nuhindlie seel? isurled lote
trversprishiéssea f&f aasddonsit meh&Na cafnnlteafeslegcsmdssanlaela, for

%,@i@ggﬁ' hdfiinbptd Ryl di8ligsh BYAng MelPfurkfEANbe.

sai d
sense strand conprises i. a first 5 sense nucleotide,

vvher eiq f]BO% céuplé&'ﬁéﬁ]é‘Hﬁér%BFddé%sépm 'fcﬁﬂﬁ faying

st 2! ca
{%@aﬁ@ate @i«éer Rivltcih tesh e B8 gh bt EnRGES finction 132 s
rtmipeaed tcdma:mimopmeeseonse@mnﬁ dtedhingl & idw opdédd batten;

Hihelon, SAp AT FRoq AN colBRLEE TR AL SR 902 for
wieteeling pradefinedsystm santidiens andifer generading @larm indications
anﬁmshegaﬂ @fttﬁ@iser@m gsten"f‘ mecwdat% paflbr 86MBfunications

nuc wher el n
Hoterese ed?fsndsgsfoac@w'm@ % ago anBJrorn@dq:qqmegtqq)ﬁomputer
vihet ehcbwva)al Migreprzestoanol sontades suitaile peogramsting ol perform

08 SR hn dReMkBA 8 AR MEE 2 2 %abo ° 7

conpl enentarity over the range of the duplex, and
within said duplex said first 5 sense nucleotide is
the 5 nost nucl eotide of the sense strand, and said
second 5 sense nucleotide is i mediately adjacent to
and downstreamof the first 5 sense nucleotide; said
first 5 antisense nucleotide is the 5 nost

nucl eoti de of the antisense strand and said second 5'
antlsense nucl eotide is |nned|ately adjacent to and

Y T Y L T — e o o g,
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m croi njection, electroporation, inmunoporation, and
coupling of the si RNAs to specific conjugates or

wo p@angl26uch as anti bodi es, peptides, anti genBCT/U82005/011077
receptors. Preferably, the si RNAs conprise dupl exes
when they are adm nistered. Further, the method of
assessing the |l evel of gene-&ilenci ng is not limted.

Tthus Béé&fhs%'r 's?é‘t%hrﬂ 900/ bhé\wn o siﬁﬁb/hﬂ@d\f@ﬂn suffiYermidor be
st uai

art .t ted rocequre .
UPHBIS R0 §F Pretent TN g M gsHEated DideyBoE Syetait Too s
n'bé Bitendedtwinysly arcHitechRl oefipictissaldmifatiohs! iThg, prasent

R a1 S AR Bl e Gl 0
that cones to be known and that fromreading this

di SC'II‘P%%&d%nE?g\ﬁggth‘éf géﬁhdhawos%lﬁsb} sysieﬁhﬁo@bérf&ﬁﬁé d

appreC|ate wou use nth?3|ze t he u e%
cgfrechien pratbed of the/erafpaad e 80bIex@X2eBls: &9 Fﬁ%e the
télhpe&naﬁ; iﬁuegdmavp@ 4 Ig@ﬁbralmcSrmiTés aowhdnitiealdllowing TABLE 1

aftics Teteien ebosigPRo Rshop i 7 L5 e

p&vndeﬂ; Ah- e&gordhmmeetrectmpmedmthab apMpntagequsly dinpooveasethe

a?}z‘g%ﬁsdfa\%ﬂ\{rs‘t E%‘Fﬁ%nﬁ{?@/ febts by £ eéﬂﬁggforsfe%BhHSﬁ/ effedls,

onucl eo e S eSIS Vi a

sych s lpter@rmar taces gt éFﬁpﬂ”Wr@ efig¢tiods 23,
206- 217; Scarlnge S. and Caruthers, MH (1999) U S.

5688 stiftia Bed et o A hA et aA KRS LBE Spglfdo

ady Syskan eeleciochaénital po8pticabcthat mgasuss meoayyteu_. S.
CB% S‘Ng‘i % 3% @ﬁmeagh té?l%sthﬁn 'EEE%O%ds dn'd' rh@asure of

nuc eo oes er-
irgerfgring ﬁs@bpmﬁaﬁa ar example, até%}@ﬁﬁioélrt Q& infeEeriag effects for

el)ta éfﬂembe?aﬂam t&ewmp@@sat@ fér thelsedopdayasitedt anthempsove
' |re Bri tsynthesns of the required
”b%@gﬁ'ﬁﬁcéirﬂ Odfefﬁf??éﬁ? r om standard base- pr ot ect ed

rlbonucle03|des (undi ne, - acetyl cytidine,
I - | tsfgg%za{lé% ggélf?(ﬂé rﬂg n’ﬁgﬁ‘n 9% Hhe W@ﬁ%ﬁeﬁé@qmﬂeﬂﬁtocnt or

vetusne drackign gf enyiBrocatessen IthQaQCQLHéCY ehihei igported results. The
c3ndBiaghq dhte ofNHly blO‘é)dtIQ @Bpéﬁ@@mﬂbﬂ geecorndentration

five st ep C Qus trang ent
e g oM fE TRCtSLIAD oot R BRP TorBUEE Thf eristance of
thelsbagse deaidsatgagnaliinpu itk 200a0d theeagastired value

ﬁﬁﬁ?ﬂ&%ﬁ%&r Fsdat tolcogre;té‘f%ﬁo u:&fgﬁ??mr :agdc?rit o?i)ﬂ‘a?_efeported
reg@olror mmales gpAsyred resigiaece aé\/@@ge%sw%u&ed i
eﬁlnmAté W@Hﬁcé?{tﬁ&t%t bfaverfhtosdrit ofd Bldad- é’&fﬁp@@hd then to

CoHSHI PerpulRey ot REDiate Gl TR lordRte FOAE DR, o

deegentptan bf a substaeicsi afriintefedt fire bodhyldrieiwentibntpnevides an

i%@hﬁﬁc? L5R8s ﬁ*oerl i Erfartltaggaceggswymﬁwas%yma%y of

gnastierahendsing Qﬁt% hm%r@@fmf@ wmn%w&@% inpluding
iPeHRISeReso AL R CAE afdtéhpstatufcodfenred by
chromat ographi c purification; 3. Liberation of the 5
- and 3'-hydroxyl groups of the nucl eosi de sugar by
specnﬁiaccommalwm thenimv@hiRsh, [ihe blritmyicgeatgrction mgthod

l%%grc.%greé?:tlgh lL’:?l f@r@f%ﬁf]g'\[ﬁ%\rlIrutsgtc\fe‘%‘{%ﬁd“}ﬂégéﬁﬁghoﬁﬁﬁh respect

amne 1n ace mat o
to M BH. Sancth,; that can bedatipred tafcormest @rawd/v kgie ingd 5
5'-0-silyl et her usi ng benzhydr oxy-
(trinmethylsilyloxy)silyl chloride [BzH O] in
di chl or onet hane, followed by chromat ographic
purification; and 5. Conversion to the
3' - 0- phosphorani dite derivative using
t (N, Ndi i sopropyl am no) met hoxyphosphi ne and
5-ethylthio-lHtetrazole in

r 1 1
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activity. In order to ensure stability of the si RNA

pools prior to usage, they nay be retained in
waleiosgosdewn format -200C until they are readyPdDDS208%011077

Prior to usage, they should be resuspended; however,

once resuspended, for exanple, in the aforenentioned

buffer, they should be kept-@t -200C until used. The

inférfrEHES SfRRE TR ICRecB LhfvesQaf gLt Ao M. The
a'Qé’Hﬁ‘éPiﬁtQPrr@é%Qﬂ mﬁﬁ%@rsﬂ has m[ﬁsﬂs‘m ' @eﬁi%&dﬂaﬁiéieww
cﬂféhyiﬁ? bﬂlyomncﬁ@thﬂ@hi ddt@@biémts telaefollows. Fidt, idﬁ@émdgccﬁmction
ex e, roomte at ure. r ex
EERRR Ern e e VEIRRCHR Sd eBif itk Snb et it i o
coectian fusstions iy lsedepesdenird indrepenttent @f\_ﬁlﬁ Bimand
n‘%ra_ggﬁrﬁéﬁt tthglt fkcﬁeibg%oﬂle'cw UEhiRP L Ao l<Ll S d ok RBrrection

hoester protéction at this point, they are
maydag edhen inearior MogENeArat 550C, whi ch treat nent
renmoves these protecting groups. The deprotected
strands are Led to formthe | ex by allow ng
t he deprotea?&ﬂﬁfgogﬁ?ﬁgﬂ%#%ﬁ%§8pq§58“¢v1F8"Poom
tenperature. Finally, the duplex is desalted by
I A j [ ' and the purified dupl ex
S&%?gigg%?&t@ﬁWhhhﬁkégyE%ﬂe 3%¥Br and quantified by
Sten 2a\@hipi segdany sraasyirentaat yged o sorsectGr(Tdupl exi ng
Sﬁﬁggsﬁagyycgﬁﬁﬁssed by native gel electrophoresis.
Angi&gtions for this new and novel technol ogy are
ThrbadCmbr instance, it is possible that an individua
2l Edehtli £ Y o(le, -of) At e si RNA directed agai nst, e.g.,
S@ﬂ5§§”??gy%i9ﬁéﬁy i mportant target. Said nol ecule
ni'g rovi de excellent silencing of the target of
3iﬁF§bé§bD but simul taneously sil ence additional genes
4(Q%§=Qaﬁgsq§7;ﬂgatHhave partial conplenmentarity with
the sense and/of antisense strand of the si RNA
Silencing of these secondary targets (off-targets) can
5i eqANpdes)rable effects (e.g., cell death, cel
Vﬁﬁgegferation, differentiation) and for this reason,
I's advantageous to elimnate the off-target effects
Gs3 bbicarested meashecropN ajfalytatconesntrakemst her, the
TS! B%c@ﬁdé?ﬁn@é@@@%eﬁt%%ttb @B rresy pﬁl@\aﬁﬁ AftdsOrément;
di verse set of aﬂPllcatlons, |nclud|n9 ut, not k%n%ﬁed
Teg™ basision BeiBAPEHITEENlY: B cAnGaby NeARYTRBTRISHRBIR Of 'ess
tieraginesiold sxdvanthgdoes e usssdiffere mteesctibn Sendtiongs,
he licati . Lhyol ve introduction of nodified
G%bT Jﬁééﬁé%%égxégﬁﬁséﬁging either a reverse .
A 1L anstl eanel eneficientsrthat dontrel meagitudercigastastion lingger define
Caﬁggﬁ5ﬁcuﬁ@§_present invention may be used to validate
ether a gene product is a target for drug discovery
or developnent. In this application, the nRNA t hat
cor r gegienihy nowdo FAEOR] therehe shaen éxsepleydegicd! steps

. oniig ¢ e _ :
PRVERER v 22 rhRDCe M e reb BRI ol ASIbMR for,
ipplenienting thgeshold based coreatetof seepngdareeffegts, such as
cBFr@@ﬁ‘l‘@ s R hRIrturd efidBl, fXtHeobiBedds Hetdmano. A strip is

.organismis nmaintaine er conditions_all ow for
inasaicda Ksinates bR bk 200 ghd SRS, ot a1 it Be
applise asedrfachéd b ndicaiexiin esslocn202. therimenemedkerement Gn

. ext er i I esql IV

5 EhEM oo B palB0F 330FA0A “TREAY Rectfiei Midkstlerhof Tto
beeatsaskfos doreptien §ndh) tsrokiainediasyindigatehing ki 208t | Uie

is made that if expression or activity is decreased,

then the nucleic acid sequence of interest is an agent
for drug discovery or developnent. In this
manner , phenotypi cally desirable effects can be
associated with RNA interference of particul ar target
nucleic acids of interest, and in appropriate cases
toxicity and pharnmacokinetic studi es can be undertaken

o o g, o o o, o o o o —
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Further, the si RNAs can be adm nistered in a cream or
ointnment topically, an oral preparation such as a

W@ apsodsa2or tabl et or suspension or sol ution, BeMUS195/011077

i ke. The route of admi nistration may be intravenous,
i ntramuscul ar, dermal, subdernmal, cutaneous,
subcut aneous, intranasal, orH)-, rectal, by eye drops,

ské‘é&kﬁégpﬁle'agﬁte?ﬂé%T %ncd?ﬁPare%%ﬁ e ﬁﬁ%sﬁcﬁb %ﬁfr’esTé he

ipdigatedon a Hegigiondhlogk P8 s iffﬁbew&p@adawgﬂaawﬁgant Tis less
tRYS lof 'e@quaptdjth@fthréglﬂlcﬁﬁélueﬁa;\”tm deeffidat A fb?control

PR ot e 1€ B ugBE npcaler b = BERRR B wogre

A & f@Bd).sTiheh & cotediiendem st c:alauiatecd 4¢ mdicatbe irsa dybacka2 10,

] ! b
e Ceat Iy LA R oy ST I ERLo A E °°
meawmﬁytély ergeatsr thmw%memqiduvew by thay aggoefficient | to
ddn'tﬂ&h{a’ﬁdlt%ﬂe%’f%érc%rr@@ﬁoﬁ RtigBAgGEd 8s Iriditdted e aiesem 4,

I o ?22 S ¥ g%mct@q Sgﬁg/g Egt%gs\,\%q%a]}ed in a block
mw@ez@,q u75’1Tng I*2T-TREE ldhe!tﬁnsaquon(eem Fasyitr@e B)caldilated

%\/ @@'E%Zé% m % b%cﬁj ?J(f) %S’%’%?rg%n‘f[a 'Eﬁgnfafﬁ tg IF?éJ{h%rn]@c;rFéjction
adgmmgsaaulmr@ca@dhn@el@ogk &2fnown to those of skill in

the art. Each nucl eotide i s added sequentl ally (3"

to 5 rection sol ort oun

o1 i qdReker ol N oA Soan il 167 Pl shavip derrectyp dirst and
woeherermplas)geaeralmdesugrm@@by refetetee olsadicteFa800iarst 400

AR bbb heprei@hines of Rt prE¥ Al va
rercectaigededcarianiivnds d tra@dsr@éaﬂv(@stoa perosphfisiandia e
s‘é’coH‘dl@pﬁ@é%U?érﬁent&ﬁ‘?s mﬂst?étbbN@Fa%/ef’té'%rh&%oﬂtal axis. A

traz for exa etrazol e (although
thrshoichysl ugul g %P@'Cﬁ?ﬁq K’Aé?g'f‘ed%*ﬁelﬁg fsed) are added

(step i in Figure 3), coupling the second base onto

woshddGuySaisiiacroblls QIRGERINES A BReRORhab e q
meahurann@mieaqﬂcantra‘gomseﬁgemhergdha casrection imdependant od the
%I e?@cﬁl%bgu%?ﬂé(ﬂréd?ﬁeﬂfra%}%‘@ﬁy@Q@Eh@wﬁww b I% 300 in

unreactive acetyl npieties %S(fwﬁf %
3 the Mmagye deohihe FOBSHIRT 6 GHNOR analyign) e " and
¢Hrideﬁ&’eﬂbﬁ GleaiheadhPE¥rohdayaneasweaientiTi i ,abeseng below the

BT Ty o o RS Porlfif SPhms L RS SRprent gpnary
ropasihrenmendl thCIeatrah@ImB Gnoshergcthe, cortiestisn J%demncgmb@pw the
Brim§ ggu @ntf édl‘f?:%hﬂ? |6r‘PsnG(15$k§‘cR/é tYlla thfé%‘ho%%@émé &c and is

using triet ammnl um fluori - ammoni um
gang&Antand m @p@g)e%t idh ?%’@ﬁ%d‘q?ﬁﬁu%%ﬁ% Iiatiens Gn
aleWenid dgualltb theerredhdia vemmhasj zed that alt hough

Figure 3 illustrates a phosphoram dite having a nethyl
protecting group, any other suitable oup may be used

t o pr\éthiletthermpresgitdoeerttion hee/yeen deSQr?b@d with reference to the
&él%%?ﬁ%%b@ﬁ@ht@t&f ’thé: ﬁ'fv RYiBARhBwnah it d%\MH hese

anoet roups, ofr er|v§%|ves can gy
dtatinate pesPiensied mﬂwhthe SGIRE PhBsHYRY e as ladeed I the
dppdrers clainhg) step (i) can be a different kind of
acti vated nucl eosi de, for exanple, an H phosphonate,
met hyl phosphonam dite or a thiophosphoramdite. It
shoul d be noted that the initial, or 3", nucleoside
attached to the support can have a different 5
protecting group such as a di nethoxytrityl group,
rather than a silyl group. C eavage of the
di met hoxytrityl group requires acid hydrolysis, as
enpl oyed in standard DNA synthesis chemi stry. Thus, an
acid such as dichloroacetic acid (DCA) or
trlchloroacetlc aC|d (Tcxo |s enployed for thls step
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at 90 degrees Centigrade, and allowed to cool to room
tenperature. I n another exanple, each pol ynucl eotide

w0 g00sepseat el y prepared such that each is at 5PCT/US2005/011077

m cronol ar concentration. Thirty mcroliters of each
pol ynucl eotide solution is then added to a tube wth
15 microliters of 5X annealiid-buffer, wherein the
anneal i ng buffer final concgpmation is 100 mv
pot assi um chl ori de, 30 mM HEPES-KOH pH 7.4 and 2 nmM
magnesi um chl oride. Final volunme is 75 mcroliters.
The solubt Rclaignddgn | ncubated for one mnute at 90
degrees Centigrade, spun in a centrifuge for 15
seconds, and allowed to incubate at 37 degrees
Cent i dr.ade A oretbae féramplembsiingthroskeldtt@sedraoriestion dumctions
: SN | Sia S0l UL i then be stored frozen
g?@n%?}us 5' rﬁégﬁ'g@%&ﬂ%tsﬁgﬁgg and freeze thawed up to
five taRRdWNg BEAMPIRP the Riasensar ABs obfainifg adprynawy i s

2Resd e aTaNt ®F anAhaiytenalue;of a buffer suitable for
t f.th I leotid ' 0 mv K
FEpES gptening S o830 dgtras rient of R sPEoliany IRt o be

RNase donegarirREMIN AecOrdaiy roBPASOESTHER okhicESacdrfdary effect with a

' .orthoester noiety or noieties may be
S@%\bggj }1’%!@% t he pol ynucl eotide b sui tabl e net hod

. y any . :
known 'EEPPREVEEQ SaidfoMmRRRAMAIURS I@Pﬁ%ﬂg}g agLafegchion|fanction;
it i ¢ acid-tetranet hyl enedi am ne (TEVMED) pH 3.8

buf fer_ systemt hat n, be renoved L yophilization

Fol | ovARRPG Rairbepfifgs, S L Einehén ) SR rsiAEl
noeasuremedd ho pradde arcaatecep ahalytghealuehan 3. 0 hel ps
mnimze the potential for acid-catalyzed cl eavage of

t he phosphodi est er backbone. For exanple, deprotection .
can be-achifweathadifeigmpdementing Eireshalditasad;apstasgon dunctions
Ffb'rt§-b$ct>é’é;jr¥s|a>rl-'éEVEQtéWin_SéldéiﬁeWgﬂlﬁé}etﬁ‘lﬁte@té@??\ﬁ%cﬁfsiveoto said

pr ot ec ol ynycl eoti.de and incuhati,ng .i or
Rotraedaehins, L Helyes arsegresden Thaetdntiegh (e stapsief
ligentifyinigzezid secondyre cheakuremenSpe t\Vserondady giiestdess than or
ngéJ%ﬁ 1d Q?i.‘dstﬁreéhfold;%ﬁés@%}ﬁtif é"fi?ét%%e?ﬁérﬁ% "hid first
eprotection can be pérror Ty any et hod Known 1'n

tdeefigient A e certippnagniéudmabsaid cesieptiemfunationr

desalting on a reversed phase cartridge. EXAMPLE 3

si RNAs SYNTHESI ZED _FORUSE | NRNA | NTERFERE . .
Ni et cbn. ek TS RRALOTIEARFRUNY S prlgrtesRg GReregtion functions
Synhidsseredr asiregitdohiar cfaico A, fulther insludies thé steprsyofAEiculating

' - ' nd used i n accordance
v%%?ﬁéxﬁl%@gﬁp}{@h%@%%rbﬁ%?gbﬂer ein. "SEAP" refers to
htmen Fs'eErieh édTalKali e phosphat ase; "human cycl 0"

r @hefs Ttrephissis sXiel RRBhHAR MReadlirehsdiftidf She BetyRElY effect, T¢

pHE kR PR M e

structure 2'-F-Cor 2'-F-Urefers to a nucleotide unit

having, a fl ' . : :
bosyl moi gy BABEMAIRALE thechitf s Xgptidh fhotions
tfor a biekgnsoriagaeqited inneleinhg verereiniie siep op aaplyieheaidt o
gagnt%ie&@%r?@éz’qdhffuﬂcfﬁjbr?gfzé}id 'E{?ion%ar){/inm%f%rtéﬁfelgﬂ&n bfbvide a

- - - - . [ | )
sl hapalyls YRR WThGINFRCEE B Stapdls s uatiid gaid gprrected
armaltespluamsmeyenttddyt her Cs or Us, respectively; dG

CJ&I/C?’E’ and dT refer to a nucleotide unit that is

Xy~ Wi respect to the 2' position, and instead has

avhgreérGasapmeseat did pricnanieneaswansht opsaidirnalyteosiye.
noi ety. Unless otherwi se indicated, all nucleotide
units in the list below are ribosyl with an - OH at
the 2' carbon. SYNTHESI S OF SI RNA DUPLEX OF GENERAL
FORMULA | General Formula | : S 5 > HO nX
i pi X2X3X4X5X6X7X8 9 Ig | | 121314151617 1819 2q
2rOH <3 AS 3'> HOY 2 1Y 20y 19Y 18Y 17Y 16Y 15Y |4Y
[3Y 12YI'Y 10Y Y Y 7X Y 5Y Y 3Y 2YI-PO 4 <5 where Xq
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MALDI - TOF nmass spectronetry, and gel purified if

necessary. The oligonucleotide is then dissolved in
wWOoRsSefseee wat er or buffer and quantified usiPQI/US2005/011077

ultravi ol et spectroscopy. In order to formthe dupl ex

si RNA from the conponent con&ljerrent ary strands, equal

quantities of the sense strd and anti sense strand

are rg xed. Aﬁhé’(ﬁ@dtf&ﬁﬁ*pléh‘h@klﬁh%ﬂﬁrbgﬁéld"tféts@tlrbdﬁ&tlon functlons

th t t
B ASHCER B L 40 Mool B2 s e sl
goenuaves \iahese omndﬁretylnglg cgirma:}ben fuhetictheipclades ttieel steps of

@%ﬁtﬁgﬂgrsa% I@%‘Iﬁ@é a% {nghé gg h%u%c%)ﬁdgk’y @tf%(g[mrggter than
saédrﬁeealn@de/ahm ndemtgfymgwec@fﬁq:lent i, w@b@fﬂeenbybemg used to
déin%'l mecqfﬁtuas dftsam Edrr&dtimtehetignd the purified duplex

di ssol ved in e-free water and quantified by
uI traviol et spect roscopy The quality of the dupl exing

procekss i SA assthed ¢or implaakhtieg gekskble Waseprresition functions

3 | ' u e. eaI ed_lsin

TR B rP s Lo Y B3 pBRaSE RS stebelgipatcutating
said correcton mctioumnegente)d byrhe transfections are done

GOEdipg |t etﬁndard prot ocol described bel ow.

AND RDTRA IC]\I PROTOCOL FOR 96 VWELL AND 6 WELL
whafs: reBTERWSl@ aidisesppeBysMeasUregeH o the pacongary effect, Te
rpreséntasaiditdrshiotthlalud; akeF| Hadre preaéfited odficRnis.
confluent on the day of transfection. 3. Super RNAsi n
(Ambion) is added to transfection mxture for
prot eGti orA agesthﬂettfoﬁmm@@enﬂng Hreskald ltasedscasredttion functions

fBﬁQﬂ:lldé%sB?‘ég re&’ite%ﬁnccﬂélm 8 éln' @5% %{ Bﬁggmg said

condj t1ons in a
idgntifieds w.&e&’f@n mﬁptl%t%%ﬁlmpnmw npepuremeRt topropgds a
dax:P%'E%dlané’I?}fe Vallik fofthér. iRBluties tyd stapsEPbAIdulath  Wdrrected
5 % ||na}elar flask) i ncubate 5 mn at 37
ad@g\f%é' Y€ repress |¥I (14 M big) of regular nedia
Gog Gnfeat, 10 tines back and forth to resuspend cel | s.
' f ' f
herS R e eThRf Sl I me gy Bflont Sp R S AN VAR,
and place 10 mcroliters in a cell counter 4. Count

numbey. of KehdtRod morﬂnﬁilém@ﬁm’g hﬁ@@l@éﬂﬂ%@@roon%ctlon functlons
Average nu nber_ of

fBea biysengor BFlrﬁ?'Lequh“t%a'FbédY*}ﬁf @Fét%o ERP&‘Dé‘éb’edéc?a‘d
doumhparéd vRluese idé0ifying maddrtemtion (f@BctD0ONcleldesftioe sHEIS2AS3)

SR R DO KN esekn S hep St S sn ErdeeBeing

mpwafseé@ saiget oe ipterfergncereffectni croliters of

Super RNAsin (AMBION). 2. Transfer siRNA aliquots (0.8

m cr |te 1 mcrorml screen (total . .

i utthon' FABHRIROR Sorgimpiien g ite s Bastt GoRtasgon functions
for arbmmainsor gelretitazhinvlim ¢ iwheréidCthe stepof erspoinsak)totsaid

6
PRpIEARENRES, idbrtiifg ol el T RIAhGIAEs S5 i, X

requnsavefcessa@@@crwdw meawemermmﬁthmﬁowarweﬁﬁet eelng
Ié@tﬁé‘ncdr@ckﬁw said tPREEmoMAMAME tOT |dérﬂﬁ>f|ﬁ§taamsﬂé’o&ﬂ@i@nt A

an u

R IdgnEg R goHRel Rutiparenherl b sAltidRied st
coetfmiendlmte with filmand mx. 7. Array out 100 x 3 x
2 directly to the cells (sufficient for two plates).
TRANSFECTI ON FOR2 x 6 WELL PLATES 8. 8 m OPTI - MEM +
160 mcroliters Lipofectam ne 2000 ( 1:25). 30
mcroliters of SuperRNAsin (AMBION). 9. Transfer si RNA
aliquots (total dilution factor is 1:750, 5
mcroliters of 100 m cronolar solution will give 100
nanonol ar final) to polystyrene tubes. 10. Transfer
1,300 mcroliters of OPTI-MEM wi th Lipofectani ne 2000
and SuperRNAsin (AMBION). 11. Leave for 20-30 mn RT.
12 Add O 55 m of regul ar rredl ato each wel | . Cover

o, A~ —— e g a o
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studies with the exception of duplex D (unnodified
dupl ex) and duplex F (2'-Orethyl nodified on positions

wda 2asnfa2of the anti sense strand, no nodi fi cat PONUS2I05/011077

the antisense strand) contain paired 2'-0O nethyl
nodi fications on positions 1 and 2 of the sense
strand. Furthernore, all dupl3xes in this study (D>

R) coj ai na mdthed @&ahf?l&hewn@fhrbeﬁolé baed csairréclasn/ﬁmﬁons
str nd hi additi gm%emsn ary strand in

'Qﬁer'iﬁ'oéé‘ﬁffﬁa'?ﬁda SR %%HP&T‘??H%‘@W to said
o‘dmh @Mdn@lwwludenmym@rascoriécnanetm@ttdwincmu@sfthe@tepm of

RSab04i08T0 SatiecRoBhyl et eRigEt iR sfalhdliy Mlectoping

greatardhéany saiddbréshedd valne off igegifying msseomddcoefiigientleanss

| d
'aé“?f%ﬁ S e R i e S RS SspoRd
GosdligieRtds 5 and 6 of the AS strand K: 2' O et hyl
nmodi fication of positions 6 and 7 of the AS strand L:
hyl f. f t 7 f .th
2 ooy PRS0t Rl B o e Gablons

fof athhiesexSos asaadited inZl@meéd hyHereindheisteps oﬁndeﬁtlfylng said first

d?)%?ﬁcgléﬁtnﬁ aﬂd%? ﬂ@ngfa §&%r@%oﬁf§&§fi’t ﬁpc%'dgtﬁ%tslﬂ%@s of

Ication o t1ons
groviging %f@ﬂ/m%@nm QHVeBFal cpuartiqray rlleéfre@neéemsﬂg
cHaracteriflics2ofQ@ 18 sbydbndadinhé fsiire @Rn0 bf frSéddomilady effedthe

AS strand As shown in Figure 10a, only three

nodi fication patterns, E, G and Q exhibit significant

r educt3.onsA inmetbdd f@rangﬁémeﬁﬁmtmesh!sldtmwmmmtlon functions
sty grﬂﬁcﬁ%eart%?g ﬁg%cﬁécl aélﬁ‘?%waﬁé?ﬁﬁ\ethglgtggé'négiﬁlebﬁg‘@esa|d
quiieé‘ytlﬁﬁsfiﬂﬁq?tm V%PPG@M@ ite paid identifiacksecansheenfficignt A ‘and

|@émmryrm@tsarw cBfrbclidh fificlion T@s;ﬁﬁfﬁ\)éﬂ@ éehdj %émm@u rs@cond

di t I
CoRta RS eSS g etRing B MeRt helion S2saBhs
aomrgobisntfuloetionl and 2 of thesense strand; (2) the

nodi fications on positions 1 and 2 of the sense strand
plus the nodifications on position 1 of the antisense

strantB. (3 mefbodder impiemeotirg Brepheldthased coreeion fgnctions
fohg biesERop bE3BEitdd Msclaire1 Uvm&rémathé@ﬁép@af iBeAtifyifysadd

cRereclpB AN opoprve e selden B s o iget A and
ideiolifiy ingadaich nerreatiqgpoiinictiom sedp ansile2toodaid liderdified Sensrd

c%‘efrﬁc!?é?'nt lTﬁ‘auBEé tﬁ@5@§§ éﬁfcfeﬁﬂff;a Qf%g%{rﬁﬁwgg %Bﬁ%& sai

C@Frqqti@né%@@fst ud| ed, the antisense strand al so
contains a phosphate group on the 5" carbon of the

KNTCAl anch ERB0S RRBRIPerReBing e diei GRerthearostionfinogons

for efﬁﬁﬁseﬁslr BOredi®d insslaige1 sdrueincbe K&FCAT idehtifying said

SR SRLARRREES e slsps gt e i858 gugetion

usnmg@ le@§§ ong epelicieagaliecFaigdiat leaghons @pﬁfﬂ@eahvalue being
e% kienPlipeh baldBpERhryahbastenitvbiisBRY araipreiHIRgi i ed
igure 10b). In contrast, addition of the follow ng
rmdl fication pattern: 2' Omethyl nodi fi cation of
sensel Sucl e atethed dr impier@eniingithr@shdd eeiskylcorrection functions

t : t

f%’g ?s%"ﬁ%bﬁﬁs‘? o hRANE L WS he Slers BMpyiig 4

@ﬁ§'¢n¢tm lé@'luﬁéé thewateps aif identéyingisgick romeetianefunation
ITHJ orlty of off-target effects. These studies
denonstrate the fundanmental inportance of position 2
inlimting off-target effects and the ability of the
chem cal nodification pattern described in enbodi nent
1 to reduce and/or elimnate these effects. EXAWPLE 9
ASSESSMENT OF BASE- PAI RM SMATCHES TO
ELI M NATEOFF- TARGETEFFECTS: A COVPARI S(]\N\I' TH

™ A ALl | NZ7R A~I<I F1 Fr<~ ¢~~1 'R IA =y ¢ T T
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chem cal layer and interfering substances in the
sanpl e woul d not be oxidized thereby m nim zi ng
WO niosdsaeence. Many conpounds are useful as neRPCEHUS2085/011077
due to their ability to accept electrons fromthe
reduced enzyne and transfer themto the el ectrode.
Armng t he nedi ators known td4be useful as el ectron

rﬁj‘?tf lteésta&%lt;éeﬂne.eﬂﬂ@émbl sa éi%aﬁétnmnea%de@meﬂr@am%emg a
i ke J-REGoM of I TG YSSEA B Bg of said analyte

V@Qﬁpounds hydroxy | am nes and oxi nes specifically

di sclosed in EP (854 441 ; the flavins, phenazines,
phenot hi azi nes, indophenol s, substituted

1, 4- Bénz oduimedined ferriohplerdenting thieshdld baded worRcBEB functio ns

[ [ I bed

ford REerpiF e ReREL N CHIET GRS o WIBi 6t OStafEgs o
S@P@B@@Wdﬁéﬁﬁ“éf&m%d’if é‘t%ﬁC@r‘GﬁWﬁf&fggnQ!‘éqie Ff&jﬂﬁpggfsqbé@ﬂﬁmg a
t&mpebftufomr@surereat. vtica Ginica Acta . 140 ( 1982),

Pp 1-18. Anpng the nore venerable nediators is

hexacyanof errate, also known as ferricyanide, which is

di scussed Abmﬁadml fpfieplernerting thr&shold based icoTreatiow functio ns
f?rhéﬁ'ése}n%é%s rgcﬁteéizlﬁ?b‘léﬁ% V\’I'#ere‘lnsfhe F%tagffé i gl%gsééad

I cyani
VERTBBLSIEP i0h OBBHBINGR PeFPNAanh Meassreppat ‘Pfeﬁ‘ seeon.dﬁm &ifgat
indlude GRETBRPI dfl Waihiiy & hewvRiosiaInyagieé@ent.ni ng an
analyte in a sanple. Substituting the iron salt of
ferricyanide for oxygen in equation (A
pr oviides: -Adalicad orimpéeme(itld threshold lased colractioméunctio ns
5€4 Bidh@or L8 ‘l:(gCI{é?ﬁnf(ﬁéIH ’fWréilﬂ the arn%ﬁ)fé %dgli.leose apd
errocyani de by 1ts acceptance of electrons
veretseenaf @Qﬁn@gz@/ﬁecon&l%y maaspEgment e peeendaiy effest
m@ta@é *tl%‘s!eg(x biémlrfyaﬁﬂ@asfueémem indliceEiHgtd @hdeRtration of
ucose, + > J uconal actone + GOc(red) GOc(red)
hﬁrﬁatﬁei‘fa\e) S > eoch) + 2 Fe(CN)4 + 2e (O) The
el ectrons rel eased are directly equivalent to the
anmou of
U o, b P HAASE St itlo bbb RdEaRoREclSh firitto ns
for adinsemsohas tegitedna alaion § whsseintthe aagpite isglusaseand
VR8I ét@b o‘f'&%ﬁéﬁﬁiﬁg e@é&iﬂda@@ nﬂ-;fasw@méﬁf 61‘)&%@&6&% teffec;’[
%g q& ene V\@ %/ﬁn %%t ent 391 to
UGt S*&IP or qdeindy yea?uiemgab %“ﬁ?s?‘?ﬁ?@&‘ op ek
rmne@tenmamsog’meﬂngdutempmemramwgmwmnﬁ apparatus for
correcting anbient tenperature effect in biosensors.
An anbi ent tenperature value is nmeasured. A sanple is
appl i28d t Appesatisdeeimpleientingihiesbald kafedeaierdioad in
fliR&idrRSdorssvEthg | s measured. An observed anal yte
concentration value.i.s cal culated fromthe current
t hr o fyPIOSeRYY fALFRFSNRY BRI RIGr ve. The observed
anal yt processemtoupliedto sad thiesensodi fdid dradeiskozresgonbige fo
5 I t . plelsd
PREDiEEp a0l ERbeTRAE Poitht.ltF il SR MRRlep o e
Oé@lﬁlc%“rﬂlytét\daduﬁ val ue can be cal cul ated by sol ving the
fol | aufdBrcR@4abd @R ob Q“ﬁ?g éé‘b%r%’a?frﬁ‘)e*a's@lre(ﬂ@n%)a sdddndary
e&@ﬁ 2-242)* 82+(T2 24)*S1 +1) where G1 is said
rved anal yte concentration value, T2 is said
meas Lsaé:dpmm'secmt for eopaging rse:d/aemmwcwnvﬁ rrliébsutr]érﬁen&r)]ﬂige
ameters ile the nmetho
s@ﬁgn(g%r géra us | sc ose@(q v@ﬂ{e pat ent 391 , 645
pr ovis@éHPiaeeE8uiRsRPBSIVA t@ ﬁeldafecmper@ﬁ \@uqméoralﬁanyﬁymg a
deternmination, a need exists for an inproved
correction nechani smand that can be applied to any
system t hat neasures an anal yte concentration. As used
in the follow ng specification and clains, the term
bi osensor nmeans an el ectrochem cal sensor strip or
sensor elenent of an analytical device or biosensor
system t hat responds sel ect ively to an anal yte [ n an

o, o oy " o oy o,



Gn = Uncorrected neasurenent of anal yte concentration;

T = Secondary neasurenent used to correct primry
wore@sissaeent ; Tc = Deci sion point or threshol dPCT/US2005/011077

secondary neasurenents greater of |ess than threshold

advantageously can use different correction functions;

Gc = Final corrected result-15and A, | , F, H are

ﬁggﬁdﬁﬁﬁg% ntgﬁ@ control magnitude of correction

|nes or I he correction curves. Referring nowto

FI G sgid progeseor{PearpY (g %@Mﬂn&?@d IcoFfEetPn gtﬂf@fﬁ@n to said
ﬂﬁférpm@turémem:w plavie acbitetted fhgenialigvent i on of
the nmet hod for inplenenting threshold based correction

of secondary effects, such as correcting amnbient

t enp@rat uipparatastfor imlemenM@ﬁvasmldmdmoxmmioA
flfﬁcfti'oﬂs'a% Heeﬁ&ﬁ ﬁr?glafhg 2'0“9%!83&@9 er o‘%@ﬁ&? 20R, rl%etdrl?)nsaid

I's per orne

prmsesaf fQi 'd@ﬂt!fylﬂgc?akd QWZGCthp{iJﬂﬁﬁﬁP@/ Sich O FreREen C@Yeﬁs
OELY Y éﬁaﬂa&ﬁbr%ﬁb@@f baidscebaairy2féasUienerit cfak®BEa8sdary

gp urenment T to be used for correction G(T) is

€Y6F%i ned as indicated in a bl ock 206. Thesecondary

measurenent T is conpared with the threshold value Tc

as i1 pdi cat dar

o s 3?eme r@%ré‘tu@ fgte%ﬁ%rﬂgnﬁﬁé’%egﬁgld Be[sgb%g?é%ﬁ@gl o y

fyngtigas as, reciiesh 'rhC‘é‘tS@ﬁiol whesgin %@'86”@%@&%%"3 FREPENSlYEdOof

ldé?ﬂlf}ﬂﬁ% AR $é&brﬂd§ ﬁ‘%étsuférﬁéht&ﬁ thé@b@@h@é#yl éTfei:t seckan or

correct.ion
BiALie S drashoaralds. i BRI e Br RRMipirA said Brst
ctefficienA A béilg used)to-conrtrolOmagnitide of Saidhmrestiondangtion.
measurenent T is greater than the threshold val ue Tc,
then a coefficient I to control ni tude of the
corr @8t i opparatyeien m@qmgatm@mr@ag@la hasedl gareratiop14,
fL‘!Y{tﬁfoﬁslas—reEﬁé@iﬁ elaih 92 \dhéref %H'&Bc@édr% ﬁélp@%'s%qg

bl o
dentiving Spkbrecci el irsn et Rihe sstandam aftast gleater than
saldihcedragdd value, bdradénifyihg,a sduamel caefficient IOsatdsecond
SBT3 oM P8 RO AR AR DS B e Ridy
shown respective first and second exanples’generally

desi gnated by reference characters 300 and 400

illustrating exenplary theoretical |ines of
correction. In FIGS. 3 and 4, a percentage (%
correction is illustrated relative to a vertical axis
and a secondary neasurenent T is illustrated relative
to a horizontal axis. A threshold value Tc is
indicated by a line labeled Tc. FIG 3 illustrates

isometric correction lines at different primary
measur enent concentrations Gi where the correction is
dependent on the prinmary neasurenent concentrations
Gn. As shown in the exanple 300 in FIG 3, the

magni tude of the correction Cn changes with anal yte
concentration G when the secondary neasurenent T is
above or below the threshold Tc. FIG 4 illustrates
isometric correction lines at different primary
measur enent concentrations Gn where the correction is
dependent on the primry neasurenent concentrations G
above the threshold value Tc and is constant and

i ndependent of the primary nmeasurenent concentrations
Gn bel ow and equal to the threshold value Tc. Wile
the present invention has been described with
reference to the details of the enbodi ments of the

i nvention shown in the drawi ng, these details are not
intended to limt the scope of the invention as
clainmed in the appended clains.C ains Wiat is clained
is: 1. A nethod for inplenenting threshold based
correction functions for a biosensor conprising the
steps of applylng a sanple to t he blosensor and

I o o o o



