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SUMMARY
The present invention relates to a promoter region of a microRNA, the use of a

microRNA, in particular miR-21, and related elements for the diagnosis and for



Provided herein are nethods conprising identifying a subject having
or suspect ML ng fibrosis; and admnistering to the subject a
conpound c§ﬁ$$&g@§bka nodi fi ed ollgonucleotlde COﬂSIStHHBWHFm%QQP8)3O
| i nked nucl eosi des, wherein the nucl eobase sequence of the nodified
ol i gonucl eotide is conplenentary a m RNA or a precursor thereof.

Provi ded hesgeiag are nmethods conprising adm nistering to a subject at
risk for developing fibrosis a conpound conprising a nodified
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u30038 Provided herein are nmethods for treating a
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In certain enbodi nents the nucl eobase sequence of the nodified
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nuc?eobaseqiggﬁzﬁce of SEQID NO 12. In certain enbodi FERES2G0pB01590
nucl eobase sequence of the nodified oligonucl eotide conprises at

| east 16 contiguous nucl eobases of the nucl eobase sequence of SEQ I D
NGO 12. | rnyspeagai n enbodi nents the nucl eobase sequence of the
nodi fi ed ol igonucl eotide conprises at least 17 WD 2009/ 106367

PCT/ EP2009/ 001590 U30038 conti guous nucl eobases of the nucl eobase
sequence ¢EASEEHE Bf Ne mpzifiednoligenteketidenisodomplamentane togc médNAse a
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sequence of the modified oligonucleotide is complementary to a miRNA or a

precursor thereof. In certain embodiments the at least one other disease or
condition is pulmonary hypertension. In certain- embodiments the at least one
other disease or condition is a blood vessel-related disease. In certain
embodiments the blood-vessel related disease is selected from the group
consisting of arterial stiffness, mediasclerosis, ‘and arteriosclerosis. In certain
embodiments the at least one other disease or condition is gut sclerosis. In
certain embodiments the at least one other disease or condition is systemic
sclerosis. In certain embodiments the at least one other disease or condition is
selected from the group consisting.of retroperitoneal fibrosis, proliferative fibrosis,
neoplastic fibrosis, nephrogenic systemic fibrosis, injection fibrosis, mediastinal
fibrosis, myelofibrosis, post-vasectomy pain syndrome, rheumatoid arthritis.

In ce&ain embodiments, the administering ameliorates the fibrosis. In
certain embodiments, the administering slows further progression of the fibrosis.
In certain embodiments the administering halts further progression of fibrosis. In
certain embodiments the administering reduces fibrosis. In certain embcdiments

the administering reduces collagen content.




One of Aand Bis S while the other is 0; y is U30038 foilrF ; Each
of z1, z2, I s independently x or y; n = 6-17 L is \Werein:
Xi s N(C@R#éca)?@)l%l%%%ﬂEach of R, R3 and R9, is independ®@hTEP20090015%
or -CH20Rb provided that at |least one of RI, R3 and R9 is OH and at

| east one of RI, R3 and RO is -CH2ORb; R7 is Rd or Cl-C20 al kyl
substitut egsgeash NRcl Rd or NHC(O)Rd; Re is Hor Cl1-05 alkyl; Rd is a
carbohydrate radical; or a steroid radical, which is optionally

tethered to at | east one carbohydrate radical; and Rb is
Provided herein are methods for treating a fibroproliferative disorder

comprising administering to a subject having or suspected of having a
fioroproliferative disorder a compound comprising a modified oligonucleotide
consisting of 12 to 30 linked nuclecsides, wherein the nucleobase sequence of
the modified oligonucleotide is complementary to 2 miRNA or a precursor
thereof, thereby treating the fibroproliferative disorder.

In certain embodiments administration comprises intravenous
administration, subcutaneous administration, pulmeonary administration,
intraarterial administration, or intracardiac administration.

Provided herein are methods for inhibiting fibroblast proliferation
comprising contacting a fibroblast with a compound comprising a modified
oligonucleotide consisting of 12 to 30 linked nucleosides, wherein the nucleobase
sequence of the modified oligonucleotide is complementary to a miRNA or a
precursor thereof, thereby inhibiting fibroblast proliferation.

Provided herein are methods for stimulating fibroblast apoptosis
comprising contacting a fibroblast with a compound comprising a modified
oligonucleotide consisting of 12 to 30 linked nucleosides, wherein the nuclecbase
sequence of the modified oligonucleotide is complementary to miR-21 or a
precursor thereof, thereby stimulating fibroblast apoptosis.

Provided herein are methods for increasing Sprouty 1 protein in a
fibroblast comprising contacting the fibfoblast with a compound comprising a
modified oligonucleotide consisting of 12 to 30 linked nucleosides, wherein the
nucleobase sequence of the modified cligonucleotide is complementary to a
miRNA or a precursor thereof, thereby stimulating Sprouty 1 protein expression.

Provided herein are compositions for inhibiting MicroRNA. In certain
embodiments, the miRNA is miR-21. In certain embodiments the modified
oligonucleotide has a nucleobase sequence complementary to a nucleobase
sequence which is at least 80% identical to miR-21 or a precursor thereof. In
certain embodiments miR-21 has the nucleobase sequence set forth as SEQ ID
NO: 1. In certain embodiments the miR-21 precursor has the nucleobase
sequence set forth as SEQ ID NO: 11,
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In certain enbodi nents, the conpound consists of a nodified

ol i gonucl egf¢ ertain enbodi nents, the nodified oligonucleotide
is a singlgﬁ?ggﬁgg%ﬂﬁndified ol i gonucl eotide. In certai RCEEBHEI N0,
the nodified oligonucleotide is an anti sense oligonucl eotide.
"Provided herein are conpositions for use in the treatnent,

preventi omzpoang/ or anmelioration of fibrosis. Further provided herein
are conpounds conprising nodified oligonucleotides having a

nucl eobase sequence conplenentary to a m RNA, for use in the
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DESCRIPTIO\IG:DRAWQI 1 Derequl ati on of R-21 in cardia
di sease aRBCIRPRATSHi Aarfte &Lg?l%%b??%n THeess d‘?fa(,SEfq HPo @&stlé- ¢ a§erta1n

Anal ysi s gfnbblisiepbNARX iiRsobate b¥edichiceart aye  MOivAS oligiuslkstld rom
| eft ventricular myocardium of a nurine node|l of heart failure

(p1AR- TG RPBRSas AlclgApy 2| oRPHHaVSUIECHRBESS OfrbitecPHeiEoRase:SasRRYR 0bI d)

and late steges I(JDV\Bi:ZVeln”E@Fté]ﬁ)erﬁBoJl%h{s frd |nUEI%ob§éfs0rs§§e§érf&@ bfS the
presented as fold regulatjon vs. wild-type controls i s marked

in red. Dawdifigdcoligpavsigotifs pempusagedt Ien§h?? grpbiguRsnysigobgeetpl the b)
Left NOHP&E] %S@%eaﬂé#wéf%mIﬂ'l@ -4b expression at different stages

of heart ure in PIARTG mce. Right Quantitative analysis of the
data from t he lopperaipaggibodiments the nucleobase sequence of the modified
oligenucleotide consists of the nucleobase sequence of SEQ ID NO: 12,
In certain embodiments, the compound comprises a modified

oligonucleotide conjugated to a ligand. In certain embodiments has the structure
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(57 QxQz"{Qy):Q2° 02’ Qr Q-1 (37)

(i)
Wherein
EachQis mdependently a 2'-0-methyl modified nucleoside;

One of A and B is S while the ctheris O;
yis




(c) Left Northern blot analysis of m R-21 expression in non-failing
and failin t ventricular myocardium Right Quantitative
anal ysi s o??%@gﬁﬁsﬁie formof m R-21 in non-failing an§CTEEII0PEP15%0
human | eft ventricul ar nmyocardium (d) Upper Neonatal cardiomyocytes
stained with 4',6-di am di no-2-phenylindole (DAPI) and an anti body
directed agmozgt a-actinin after transfection with scranbled- mR
(control-pre-mR, 50 nM 72 h), synthetic mR-21 (pre-m R-21, 50 nM
72 h) and a mR-21 inhibitor (anti-m R-21, 50 nM 72 h).

Car di onyocytes@were cul tured under control conditions (see

Suppl enent al I\/Ht ods) or stimulated with FCS (5% for 48 h. Lower
QuantitativesaRaleysi s of individual cardi omyocyte sizes (histogram
anal ysi s) . n>2é0 cardi onyocytes were anal yzed per group. (e) Upper
Generation of transgenic m ce expressing m R-21 under the control of
t he al pha- onpt ar ddl. [ t of mture mMmR-21 in wld
type (W) %gr?gdt?;zag’ggh?% f%)'ﬁ%%%ﬁgggﬁﬁgﬂ r Cross sectional cardiac
areas from=®072009/ 106367PCT/ EP2009/ 001590 U30038 wi | d type and

m R- 21-tretnlsgeni c mce stained to determ ne general norphol ogy

( HE- st ai n) 2nd col | agen deposition (Sirius red). (f) mR-21
expression in cardyac fibroblasts and cardi onyocytes. Northern bl ot
(Upper) anquu Ntitative real -ti me- PCR anal ysis (Lower). Al error
bars i ndi cat 83.6 for a-f. Fig. 2 Inhibition of Sproutyl
through m R-21{ derapresses ERK-signaling and enhances fi brobl ast

survi val (aS' art rom Spryl LacZ +/- mice were stained with X-gal.
Macr oscopi ¢, upp X) aRd microscopic (lower) analysis shows detection
of LacZ in cardiac fibroblasts. Short black bar represents 100 um

Bi g bl ack bar represents 10 p.m (b, c¢) Upper Detection of SPRY1,
ERK1/ 2 andVigiewpho-ERK1/2 in failing human left ventricles (b) and
after trans; OR7? -cul tured cardi omyocytes and fibroblasts with
scr anbl ed%ﬁggﬁgm rr\g:?l’n' RTM negative Control #2, 50 nM 72h),

synt heti ¢ BacR@ R'( RPeand R? 2i¢, inddpaniienthy Hh)Obr oa-BHRORY provides that at

(anti-m 1 .pdQwarn i |V nakysi $,90f $.N
biotti ng Estire SR, ' 4 RIBER apiallen oreidt REDR, Rl Bl rgASOR"
phospho- ERK1d R® af Cef salRNAvbdiitateedviktnsRERI0omNIE(CBRRY1L (150 nM 72 h)
or treat t; \Mé&\ggaﬂ(‘ghed si RNA (150 nM 72 h) of the co-cultured
cardiac c& 187 6 titative analysis of Wstern blotting

resul ts. Rd9 a pmehydrAGS aalival; \8 iasstofoicuradizgl, Ivhithie Sbtidvaly tethdisddo at
fibrobl as%s fter %)r eaqt rrtent Wi ltih cranbl ed-m croRNA (control -pre-m R,
100 nM 7 aﬁ??“&‘s% RO{raiefprce avére-m R 21, 100 nM 72 h), mR-21
ant agoni sR8ifanti-m R-21, 100 nM 72 h) or respective controls (100
nM 72 h). Lower Quantitative analysis of annexin V-positive cells
after respectife treatments. (f) Upper FGF2 concentration in

super nat ant ol | tured cardiac fibroblasts after treatment with
scranbl ed- nT: (control pre-m R, 100 nM 72 h), synthetic mR 21
(pre-m R-21,7190 hM 72 h) or m R-21 antagonists (anti-m R-21, 100
nM 72 h) or (Bower) after siRNA-nediated knockdown of SPRY1 (150 nM
72 h) or treatnent with scranbled siRNA (150 nM 72 h) Al error bars
i ndi cat e &EMonaoBA d&ndf®is Bwhile the otheris O.

In certain embodiments, Rd is cholesterol. In certain embodiments, each

ofz' 7% 2% and z%is B with one of A and B is S while the other is O.




WD 2009/ 106367PCT/ EP2009/ 001590 U30038 Fig. 3 Therapeutic silencing
of mR-21 i | events cardiac fibrosis and heart failure (a
Upper FI uom%dg%@gpﬁi croscopi ¢ detection of Cy3 and DAPFCE’FE%OH?’W)prn
| eft ventricular heart tissue after injection of 0y3-|abel ed nodified
ol i gonucleotide via the jugular vein. Controls received PBS

I nj ectiongy3pbgger M ce subjected to transaortic constriction (TAC) or
sham operation were injected with control (PBS, 200pl) or

antagom r-21 (200p1; 80noy/kg/d) 24}h post - %peration for consecutive
three days. (1) ceigererigdiments, R ds -&iaOfsi & eertain RrRliodinpries & dh i n
untr eat ed t hi -2 tgee ' er ; 1
Quantitat i%%qgn‘éﬁq)?)sq EH%P ng‘grglggﬁé ﬁﬁé%i %%g?ae@s?rgﬁéﬁélﬁcﬁg%p%&r&%& ern
bl ot anal psils R3f aBPR¥ANs. ERK19e2taim derpbadiphots ERRYL /i@ -6HaOBR. dfit eertain

ant agon r obREEyE &7 SArm SR nbbieBl, FEerE R Bl ygpren
control . lkeobedin@rst Rt ahd\R’ aralryss. In afertiibsérebodimeats, IR¥sis| GH4,0RY @)
Cardi ac secti.ons after Siriwus.r kning for detection,of .
nyocar di aFeé?'BrSQ%lefﬂefﬁam ofs- ehg%@)gnt é@oﬁ?&'@l??@&fj@b‘e%'cg T )
Quant i t at iOH3(GHMAIGIHINHOfO)RFocar di al fibrosis (left) and heart / body
weight . (right) in control- and antagomr-21 treated mce. (1)._Upper
G obal 1 ranser e Snbpgeiectm fkst Hon ke Gurisheior Riia s 2R of
m ce aftemtsRadeoes ahkage. o cafthifremfdirhéMa! 8sthintdin G i litkage is
antagomr-21. Red boxes show significantly (p<0.05) induced

_ Hr een) b 5 _ _ i (
(repr essed) MpaHies. NtgiRyFleosidie inkadey dpi GRMYP eppedimeiedabdtrsd el ng

for prot eirﬁénh&&@éi&@dnké}g%@EhQép?riorcﬁthiaé@iinfe_rﬁ{fné;&ssi@m@ge. In certain
antagomr-21 treatnment. ~(g) Echocardi ographi c anal yses. 'LVD, |eft

vent ri cul aMbadimaiter ; eps) finfrpigaetidehdintkas® ngis  @h) Pbosplyetioate
mechani smqufeEbyditg fifk@geenRPLesshORmbdrnd agt BRIGSbgBahiifl8oside
t hrough m R-21-nediated i nhibition of SPRY1. Al error bars indicate
SEM n=3- 60mBiisas- g modiieh el e s& T ENMRIBoEtea pogality of nucleosides
comprises a modified sugar. In certain embodiments, each nucleoside comprises
a modified sugar. In certain embodiments, each nucleoside comprises a 2'-0-
methoxyethyl sugar. In certain embodiments, each of a plurality of nucleosides
comprises a 2-O-methoxyethyl sugar and each of a plurality of nucleosides
comprises a 2'-fluoro sugar. In certain embodiments, each modified sugar is
independently selected from a 2'-O-methoxyethyl sugar, a 2'-fluoro’sugar, a 2°-O-
methyl sugar, or a bicyclic sugar moiety. In certain embodiments, at least one
nucleoside comprises a modified nucleobase. In certain embodiments, the
modified fucleobase is a 5-methylcytosine. In certain embodiments, at least one
nucleoside comprises a cytosine, wherein the cytosine is a 5-methylcytosine. In
certain embodiments, each cytosine is a 5-methylcytosine.
In certain embodiments, the nucleobase sequence of the modified
oligonucleotide is at least 90% complementary to the nucleobase sequence of
SEQ 1D NO: 1. In certain embodiments, the nucleobase sequence of the
modified oligonucleotide is at least 95% complementary to the nucleobase
sequence of SEQ ID NO: 1. In certain embodiments, the nucleobase sequence
of the modified oligonucleotide is 100% complementary to the nucleobase
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u30038 Fig. 4 Tr anscri ptional regulation of mR 21 (a) Sequence
conservat i Qi Yy Ahe m R 21-pronoter regions of different sﬁgem es
in comparison to t e human ni R 21- promoter. Bars indi caPeVERGPEUIBP
conservation. (b) Luciferase activity of human m R-21-pronoter
constructs. Progressive shortening of the native pronoter |eads to
identificajdppggsof a 117 bp region that is responsible for expression
of mR21. n=3. (c) Luciferase data of human m R-21-pronoter
constructs after deletion / nmutation of individual transcription
factor bi senRweNcsi efeSEQREINOFR{1gIn seriaio crthodimerits.tthe rulsleghbsoaequence

f,

Cateral v ARl aAie B QREHLBGb RoRARTIG ik nidqpsRe !
atrium Vseqesrnoe o %EQd@r KOarr bwsertdig Iembgnldtmqms i tharrdickiobaske sequeRte) ht
U Co
noort or 51 ERERRE HABGIAEERE Qkpst B EDRRLNERT 16 RN ReRBEET
| ooped, I elsdqwodlcﬁlsathni@:ch‘r dn abrtéla)eemtmdgnenmﬁﬂhb rdmleebawslecwerlcé he

i t t i t
o8 1 of W BRSSP A B 5 R
ted_elmat due sé@ém??fGE%g?gN%m an fcégflhreamiddhrhéMs aﬂ;\tderiﬂnlisc%bbg%ee%@be hesed
ails S
ot mai 1y OF (B TARFEN: SISRROFSFGR 45 QMR RSRaY & NherBifcobase

mor phol i ngedihcki sdsEN! IDS RS €1 101k @@ﬂanﬁle&ﬁwmém(swrelmm%%maw 2,
n=460) |eads to identi cal henot y Ees in > 90% of the in ect

enbryos. BBREUENSPECHISETR 9 ithRidpelrarate Sapurace RfsSher Iy ln( ggrtain
Myocar di aknfbaapidrs Hespeayiedr AGclbomakl Qitilensd RbhEBISNG mES)uc%bgg@

ventri cul ar chanber_ of I\/Dcontrol (n=6) and m R-21 norphants injected
by two di PEE+AEE ASEhE NRbd1(MD-1, n=8 and MD>-2, n=8) at 48, 72, 96

and 120 hpf. Mantddrai aém%%diﬂfen'?@ R He BB E & Féﬁ%gﬁleser%@ﬂtﬁéd’
decreases over tine. WD 2009/ 106367PCT/ EP2009/ 001 0038 Fi

Tr ansf ect PigPreciepidr yisi preraredr é8l aarhporgossliead s composition. In  certain
embodiments, the modified oligonucleotide is prepared as a pharmaceutical

composition.

in certain embodiments, the compound consists of a modified
oligonucleotide. In certain embodiments, the modified oligonucleotide is a single-
stranded modified oligonucleotide. In certain embodiments, the modified
oligonucleotide is an antisense oligonucleotide.

Provided herein are compositions for use in the treatment, prevention,
and/or amelioration of fibrosis. Further provided herein are compounds
comprising modified oligonucleotides having a nucleobase sequence
complementary to a miRNA, for use in the treatment, prevention, and/or
amelioration of fibrosis.

Provided herein are antisense cligonucleotides complementary to miR-21
for the manufacture of a medicament for the treatment andfor prevention of
fibrosis.

Provided herein are antisense oligonucleotides complementary to miR-21

for use in the treatment and/or prevention of fibrosis.

11



(a) Cultured neonatal cardionyocytes were transfected with Cy-3

| abel ed m Rv@lodoafsseM 72 h, Anbion, USA) and stained with DAPl
(right). For conparison cul'tured cardionyocytes were st3CAEF2MPPHSBAR
alone (left). (b) Northern blot analysis of m R 21 expression in
cultured cardi onyocytes after transfection with scranbl ed-m cr oRNA
(control - 3@0B8R, 50 nM 72 h), a mR-21 inhibitor (anti-m R 21, 50
nM 72 h), or synthetic mR21 (pre-mR-21, 50 nM 72 h). Al error
bars indicate SEM n=3-6 for a) and h). Fig. 7 McroRNA-hinding sites
within the 3' UTRVstedihrreigyejhe yapof Ub%é-’ﬂ IRUGIRD ARISERBE Slgeruslegtide

various myghaNVAR-MA tdh the Rbitertick BSowist hin the 3" UTR of the Styr
gene. Lower mcroRNAs with binding sites within the 3" UTR anal yzed by

m cr oRNA firevidee hergindp dhgpes ehmiRt2il rangfasyan anisenssdiliggnedegtisiecagamsy. 8

m R 21 regdlrtiing, RER; S5 ta In addition to determ nati on by
Nor t her n gi[otti nrg, e>1p es?si on osqi% R-21 was anal yzed by real -ti me- PCR

in left ventricular tissue of mce after sham operati on,

sham+ant amf&%ééﬁaﬁﬁg DMW?TAGant agomr-21 treatnent

(left), as well as in hea dtype mce and m R-21 transgenic
m ce (righig.1 BReteduiptongrodumiRERL aimotardiepvdisdascr et pordominant
t heoreti cal ed 22 known potential target genes,

of which §xﬂgﬁgioﬁi§ﬁrr?%%égre§ﬁa?s&sed wi thin cardiac tissue.

Conbi nat i ¢a) Arfalyshy efemidrdRINA@presaiogely rpicestrtdys ORNAQedsSisb et frdr deft

SpryL (SpLoutyd). as 2. ianloy o hkshy S8R 39 lReXMIRRPE3 ey at
early (three months old), moderate (six months old) and late stages (twelve
months) of heart failure. Expression is presented as fold regulation vs. wild-type
controls. miR-21 is marked in red. Data are from 3-4 independent hybridizations
per group.
{b) Left Northern blot analysis of miR-21 expression at different stages of heart
failure in B1AR-TG mice. Right Quantitative analysis of the data from the upper
panel.
(c) Left Northern blot analysis of miR-21 expression in non-failing and failing
human left ventricular myocardium. Right Quantitative analysis of the mature
form of miR-21 in non-failing and failing human left ventricular myocardium.
(d) Upper Neonatal cardiomyocytes stained with 4',6-diamidino-2-phenyiindole
{DAP1} and an antibody directed against a-actinin after transfection with
scrambled- miR (controt-pre-miR, 50 nM, 72 h), synthetic miR-21 (pre-miR-21, 50
nM, 72 h) and a miR-21 inhibitor (anti-miR-21, 50 nM, 72 h). Cardiomyocytes
were cultured under control conditions (see Supplemental Methods) or stimulated
with FCS (5%) for 48 h. Lower Quantitative analysis of individual cardiomyocyte
sizes (histogram analysis). n>200 cardiomyocytes were analyzed per group.
(e} Upper Generation of transgenic mice expressing miR-21 under the control of
the alpha-MHC promoter. Middie Northern blot of mature miR-21 in wild type
(WT) and transgenic (TG) animals. Lower Cross sectional cardiac areas from
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U30038 Transcriptional regulation of m R-21 There is sequence
conservat i he m R-21-pronoter regions of diffe nt speci es
in compari S%?]%Ogﬁ?sﬁ%”t hunan ni R—Fz)l prom)terg Luci f er ase 58 ’FW“P 004390
human m R-21-pronoter constructs after deletion / mnutation of

i ndi vidual transcription factor binding sites was shown. Progressive
shorteni ng39D38he native pronoter |leads to identification of a 117 bp
region that is responsible for expression of m R-21. n=3.
Transfectign efficacy in cultured cardi oggoc ytes  Cul tured neonat al

car di omyo¥id¥PaRe MRk rarsaenic,Mmide Hyined 'y Heiesning seneial mePhRpay 2
h, Anbi oniSflinpaidh SRGER epbdiforiius Y. conpari son cul tured

cardl orryoc tes were stained wth al one. Northern blotting of
m R-21 exp%/ dBiEr&h eXpressiph up s@rdiag @bm%@ae@ cafdienyagyiass Noetheenhigt t h

scr anbl ed g b canlale REf e RO aMeis A iy, Al Rt or

(anti-mR- or synt etic mR-

72 h) was S&rhlhlrvﬁeﬁjform-fcroRNA binding sites within the 3. UTR of the
Spryl gene There is a change in expression of various mcroRNAs with
binding sites within the 3 UTR of the Spryl gene. mcroRNAs with

bi ndi ng sFiges2 \mmibitinn lod aﬁrUﬁFyW\eln!@u@haWRéd derepresseRNBRIGgoaingy .
m R-21 reag| 5t ta In addition to determ nation by
Nor t her n %Pgt i ace ﬁ esg r&vaﬁ] R-21 was anal yzed by realtine-PCR
in |eft véa)tHaarislfeom Spgsuuecbfrl-mlce walré efairsldarithoy@ab tMamnscepiarwpgarR- 21
ant agoni st TAC.and TAC+m R- nt a t. tre nt, as, _wel |

R b Y e e AR 2 BLIR MU AR R e B

DESCRI PTI ShbiefdcRribal fdpsesents 100 b Bapbiack paaaprekbstsiormt i on or
devel opnment of excess fibrous connective tissue in an_organ

tissue. | & ierenDetrsian RERERY s Fd& andebesphodsRIA1E dp g sy

reactive REOGESFiclel N eéﬁcﬁ'd?te?”t%@fé’ﬁ?iﬁhsof thRuREs @&r@l&@obﬂeéeﬁlpnse
to damage or in e term"fibrosis" is to be understood a

f or mat i onf 'téfpb@é{?gw&*ﬁ)r%fﬂm@ﬁd'@%ﬁ@&% (BreotiR "¢ orpaative Veontiot #de 5pnnfﬁ-n
organ or 70 AARLIAAREZ PILERFEP/ P92 h) or a miR-21 inhibitor (anti-miR-

21,50 nM, 72 h). Lower Quantitative analysis of Western blotting results.

(d) Upper Determination of SPRY1, ERK1/2, phospho-ERK1/2 after siRNA-
mediated knockdown of SPRY1 (150 nM, 72 h) or treatment with scrambled
siRNA (150 nM, 72 h) of the co-cultured cardiac cells. Lower Quantitative
analysis of Western blotting results.

(e) Upper FACS analysis of annexin V-positive cardiac fibroblasts after treatment
with scrambled-microRNA (control-pre-miR, 100 nM, 72 h), synthetic miR-21
(pre-miR- 21, 100 nM, 72 h), miR-21 antagonists (anti-miR-21, 100 nM, 72 h) or
respective controls (100 nM, 72 h). Lower Quantitative analysis of annexin V-
positive cells after respective treatments.

(f) Upper FGF2 concentration in supernatanis of cultured cardiac fibroblasts after
treatment with scrambled-microRNA (control pre-miR, 100 nM, 72 h), synthetic
miR- 21 (pre-miR-21, 100 nM, 72 h) or miR-21 antagonists {anti-miR-21, 100 nM,
72 h) or {lower) after siRNA-mediated knockdown of SPRY1 (150 nM, 72 h) or
treatment with scrambled siRNA (150 nM, 72 h) All error bars indicate SEM. n=3-
6 for a-f.
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U30038 tissue as a reparative or reactive process, as opposed to a
formation ofofdi@ssgsti ssue as a normal constituent of an organ or
tissue. An antisense oligonucleotide is to be und&TSR3¢3/08IS90:
ol i gonucl eoti de which has a certain sequence conpl enmentary to anot her
sequence, in particular a sequence conplenentary to mR-21. A target
of m R 21 W3p38l so be understood to enconpass a downstream target of
mR-21. It is inportant to note that an inhibition of mR 21, e.g.
via an oligonucleotide with a sequence at |east conplenentary to
MR21 will lead to a derepression or even an overexpressi on of

targets ofrigl Rriddrapeulie sﬁéﬁ@h‘ltgyofatﬂﬁ? bhen v'iJ%eﬁ:";events carﬁ% fiblosidBARS 2

human or non- human ani mal sel écted for treatnent or therapy.
" Subj ect deapdatlere of havi ng" nmeans a subj ect exhi bi t| ng one or nore

clinical '(WUﬁﬁérolflﬁou%fsc@nég ﬁl?@éfcoﬁfc 8@(@9{!) Feys ﬁﬂ%IDAP@{m\ﬁﬁtm left

suspect ed aving fibro nmeans a subj ect ex ting one~or
clini cal |Vﬁd1irlcalabhear¢)ﬂ83uebaftm|ns;ection of Cy3: I?bdeémadﬁgﬁd @rgohmle&teietwa)n"

refers Lo eIMINOaR. LOPRSEAILbNgy | B8 GRRGonsIRUElONTRD aiacted o

progreSS|on & cOndi t1IOn or dreease €rio
weeks, nothsgortiec cyrednaion (TAC) or SRareaiperatioh vare Ttieced Witheansolt(RBS,

I d_f
el i or at oAb e” aRitolEel FRTE S e RO BTSN Mk I eY epaBnieitve
pr ocedur etlirse tihgs.admi ni strati on of one or nore pharnaceutical agents.
"Anel i f. it f at |
i cat or (WURPeLARAE b RRb AN aY e A AT CErYsin RGP REHES o) and

anel i or at aptagbmii2idestal dideayted TAS). QM@QM@nﬁtb@eﬂﬁMﬁ@ﬂ &ddiaé noRe or
nor e i ndi ?Zt ors of a condition or disease. The severity of indicators

may be deflf¥PEEHOBy subj ective or objective measures which are known
to those wlddp@ﬂWe‘Stéthch&rafnagSJS of SPR\&J@FEPCWZ bAd Bﬁ@ébﬁot@m@/b"m fRans a

subj ect |d§nt| as in nee herapy or treatnent.

2009/ 10638 ?:fcﬁ*?@?ee@ﬁ'enﬁgﬁt%%éreated with githeh ceriErl| Qfga“t?r%lﬂ'é -21.

provi di NgERpRBABARE EHb&E Abasidfin &4 a%ﬂ”ﬁ@l&a‘eblr@rbotnﬂoﬁ L%War @%nt.tamlz
i ncludes, but is not limted to, adm nistering by a nedi cal

pr of essi oABAYsinAf Westeraglet Fesslter i ng.
{d) Cardiac sections after Sirius red staining for detection of myocardial fibrosis in

control- and antagomir-21treated mice.

(e) Quantitative analysis of myocardial fibrosis (feft) and heart / body weight .
(right) in control- and antagomir-21 treated mice.

(f) Upper Global transcriptome analysis of the mouse genome in heart tissue of .
mice after sham-operation or after TAC treated with control or antagomir-21. Red
(green) boxes show significantly (p<0.05) induced (repressed) genes. Lower .
Normalization of upreguiated genes coding for proteins involved in myocardiai
fibrosis after TAC by antagomir-21 treatment. ,
() Echocardiographic analyses. LVD, left ventricular diameter; FS, fractional
shortening.

(h) Proposed mechanism underlying the derepression of cardiac ERK signaling
through miR-21-mediated inhibition of SPRY1. All error bars indicate SEM, n=3-6
for a-g.
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"Parenteral admnistration,” neans adm nistration through injection
or infusionyoRafpAaRd:ef al adm nistration includes, but is not limted
t 0, subcut aneous administration, intravenous adm ni strafCEAP2009/001590
intranmuscul ar adm nistration, intraarterial adm nistrati on, and
intracrani al adm ni strati on. "Subcutaneous adm ni strati on" neans

adm ni st r aya@dsg ust bel ow the skin. "lIntravenous adm ni stration”
means adm nistration into a vein. "Intraarterial adm nistration”
means administration into an artery "I ntracardi al

admi ni st r af Bof Trasaripticna meatiatien eﬁfﬁ’ﬁitzd the heart. In certain
embodi nent gy sdfeAcar draknatoh n\}uﬁf!ﬁ athboﬁlli@zqtﬁrémgbér iRk %%%ter

In certain enbod| ments, Intracar adm ni stration occurs by way of
open hear tspggiegdn womplausmﬁame huminireiRedit- DWOfﬁ!fe@ﬁlsS adifdais degrgeiadn
to the lungssenation. ! NpProves liver function" neans the changes
liver function toward nornmal paraneters. In certain enbodi ments,

l'i ver funcihi quafsra&ssestt\&ty oy hmaamrﬂni@ZMrmuﬂeescdr@tmdisi rPragressive

pubLect = B 9IRSl ST BSTRRALS S e Bk phe

| evel s. respoﬁswmfamxmess;oalof ooiRq2dsn¥3.on” neant a m' xt ure of
i.ncl udes

substances ble f adm,ni steri 0 an.,i ndi vi,du a

S oner madal st  Phta Bl lrien R Rt Gt R AR Ry
conpri se anumatisif ofeddimbugnmb&mtdndectanHmdmgtsﬂés lre=3aqueous sol ution.
"Phar maceuti cal agent' rreans a substance that provides a therapeutic

ef f ect V\/n Y "Act har mace cal
i ngredi ent gﬁgﬁs% Eﬂgwg bs gﬂucbelaghgl?s% nggﬁln I:ia?‘?c cessl? %Fﬁ[?(ﬁat
provi des gphatestypednaeheafish " Tar get nucl eic acid,” "target RNA "

“target RNA transcript” and "nucleic acid target” all mean an

nucl ei ¢ adPdl-ealbaipia visw pidRgcantiohambyosyangrni %hgwr@faﬁmah%%xpf-m
2009/ 1063@7@}5{/ @%Qgﬁlquéﬁ(gﬁrd@Héﬁhght pericardial edema.

Right Upper Control-morpholino (MO-control) injected hearts display normat
heart morphology at 80 hours post fertilization (hpf). The hears are Ilooped.
endocardial and myocardial layers are well developed and the ventricle (V) and
atrium (A) is separated by the atrio-ventricuiar (AV)-ring. Lower miR-21
morphants (MO-1 injected) develop pericardial edema due to loss of ventricular
contractilty and display shortened tails, whereas the development of other organ
systems proceeds normally. .

{(b) Inhibition of miR-21 function by two different morpholino-modified antisense
oligonucleotides (MO-1, n=496 and MO-2, n=460) leads to identical phenotypes
in > 90% of the injected embryos. Data are from 3 independent injections per
group.

(c) Myocardial function displayed as fractional shortening (FS) of the veﬁtricular
chamber of MO-control (n=6) and miR-21 morphants injected by two different
morpholinos (MO-1, n=8 and MO-2, n=8) at 48, 72, 96 and 120 hpf. Ventricular

FS of miR-21 morphant ventricles severely decreases over time.
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"Targeting" neans the process of design and sel ection of nucl eobase
sequence t hefo 2bdrdgsdaybri di ze to a target nucleic acid and i nduce a
desired effect. "Targeted to" nmeans havi ng a nucl d8J&F009/00159%
sequence that will allow hybridization to a target nucleic acid to

i nduce a desired effect. In certain enbodinents, a desired effect is
reducti on &f30838 arget nucl eic acid. “Modul ation" neans to a
perturbation of function or activity. In certain enbodi nents,

nodul ati on_pe an i ncrease in gene expression. In certain

enbodi ment £10- RodanatecsAn RrRE Il ised BaidiomEREY BRpr essi on.

" Expressi o) dRRR Abhata RSHdiaRTadeb HEERRec Gih 8y 98B6eRd FIRA
information’is converted into structures present and operafting In a
cel |. (50" 8M, 17 hethnsiom" UBA) end $teined ewithu QAR biigh!) of om compgegon
nucl ei ¢ acj i I I t L nucl eobase of a
particul ar E%}u}?%%%%g@n&{b?g%s%Qts?aw}égfv%{haﬁég algﬁgg’f}aﬁ)ﬁeans t he

nucl eobase(hjfNathear giet analgsieiod naBi svpredsidrsinoautipteeinemdiamyotyies biter
3' -nost nugl egbase of a particul ar i,gonucl eot i de " Regi.qn"
reans & polProRAEn Win e PhladrasEmA R RS L. 220 & (2
certain enbaibitor@ing,miR-2nEd had72h goryaihett hiR-Ha@ramiReiesbase 72
sequence that is conplenentary to a region of a target nucleic acid.
For exanpl € in certain such ermbodiments a nodified oligonucleotide
i s conpl enemeabybArS idlidREBEM; ¢i=335 f5r BNdhbem | oop sequence. In
certain such enbodi nents, a nodified oligonucleotide is 100%to a
region of a m RNA stem| oop sequence. "Segnent" neans a snaller or

sub-portion of a region. "Nucl eobase sequence" neans the order
of conti gubigs7 MictoRMNaSEsdingsiksWitiiia tBe 3WITR bf eHd Spryviguependent of
any sugar, |inkage, and/or nucl eobase nodification. "Cont i guous

nucl eobasedPrarddirngadie expiRsses ¢fmasdismigroRNAsatnbindisgades vwithinethei n

a nucl ei ¢ agiR.of th ” eobase conplenentarity” nmeans the ability
of two nuc?eo aosése ‘tg‘gwpglléﬁlahon-coval ently via hydrogen bondi ng.

" Conpl emenrkare migeaitivAs withr Bindingcsites beithin diee BehDR dnglyaed |byamicraRys
100% i dontF RAPr2p £ REEEnilh ol c o 0l eciont®) L obase sequence
over a region of WD 2009/106367PCTI EP2009/ 001590
Fig. 8 miR-21 real-time PCR expression data
in addition to determination by Northern blotting, expression' of miR-21 was
analyzed by real-time-PCR in left ventricular tissue of mice after sham-operation,
sham+antagomir-21 treatment, TAC and TAC+antagomir-21 treatment (feff), as
well as in hearts from wildtype mice and miR-21 transgenic mice (righf). n=4-6

per group.

Data not shown: _

A screen for theoretical miR-21 targets revealed 22 known potential target genes,
of which 8 were shown to he expressed within cardiac tissue. Combination of
three different target prediction tools identified Spry1 (sprouty1) as a highly likely
candidate.
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us3oo38 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 30, wéboodHbssg4S5, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100
or nmore nucl eobases, or that the two sequences hybri di zePGlHERP09/0015%0
stringent hybridization conditions. In certain enbodinments a nodified
ol i gonucl eoti de that has a nucl eobase sequence which is 100%

conpl enentlé$qp3§o a m RNA, or precursor thereof, may not be 100%
conplenentary to the m RNA, or precursor thereof, over the entire

| engt h of i f i I I bde. "Conpl enentarity" means
t he nucl eoﬁ%@%%&'%aﬁge%’?ﬁgﬁy%@gﬁéﬂn a first nucleic acid and a
second nuclhere isaseqlience consdriFatidn witmigtthe cuRy?l1gereméari regionswéldifeemt h

il sobascared hordbeiinriog Rob el e ZoEulirh tirPthet 2 oo
exanpl e, ihurcatr traiRa2 Bplonehter domistractsoaidri edietibn gomigtation | ofe inihédweal n

each nucl egbase .ha onpl ement.arit 0 a nucl eobase i.n .an p RNA has
FUl1- | engt R e mPaIarPar e Po s Hab ahaia FrodresSne BBpKEnRS of the native
conpl enentpasiidtentands thedantiationfof coMil7eppnicgion Ml goRRPESSIHIE Br
nucleic acid divid d_%y the length of the nucleic acid. In certain
enbodi nent®XPresaire SR EpPERent arity of a nodified ol i gonucl eoti de

nmeans t he ThERETeELiOh efﬂt@c?Qh%%ﬂ%réd@érd%rﬁbg@méefmm ary to the target
nucleic acid, divided by the nunber of nUcl eobases of the nodified

ol i gonucl &c¥ibie. nqonatal ceiiginaay s WA t@nsigeled it Cydpakaieshiff 21 ¥50f a

modi fied ahi gpnuc! RRbidHe AN SnkNStaMedDRIth GDABLCEGOBEPBSridoRa bl
conplenentary to a m RNA, divided by the nunber of nucl eobases of the

modi fi ed GRIURSARIEST Weee stained withe ARt alpagi Hertheim dlotingané miffe2?
percent Olygrek&ih Oth C&ﬂfﬂtﬁ*%@&&bhgbgyt@é‘_ MdrIRAHELEM ARtk C&Lraibled-
| ate mber o

Percent region bound Is calcul at dividing the nu )

nucl eobas &8CToRNFh Econiipheie-misyi $hnbhat2 by @ el eirbibitar (antionifgl, 50

ol i gonucl C : I _hentar r egi I ain

erbod montel 78 ) SRR ERIR Hord R 23 BEhY PEhPios PRoGE 500 a

| east 90YMieoRNAbindiBysites withipithe @M TRiof theaSpryd eneat | east 98% at
| east 99% 1009 . " Nt 0.0 Ly . .
nucl eobasqerggriren&% (rms?ngr? uCI%P c‘%g’c%?déft ag‘tg U%'P]gé(rfagéﬁz\gﬂ@éﬁ Bﬁg mﬁlﬁ%ﬁéé@&'snes
at correspendiiR pbdia Sond genen miscaRNAT with edindiag isites dvithird gk BYWTRhe

t ot al nun‘%h Qrﬁal%%é%l b%rolﬂﬁfﬁNAr?nihQ%rrgkr st nucleic acid. U30038
en

"Substantially i t1’ca used herern may nean that a first and
second nuvoliBazel-iaguRORexpressonldatesst 60% 65% -70% 75% 80% 85%

90% 95% ,97%,...98% o % 1 dentical.. 01 100% i dentical, .ov region
of 8, . o adkoR {5 Berdfihafii by Garndy BQEHE, E5PHaR8 o W28 e
25, 30, 3analdtyd Hbreafibne-PER B0left6antri¢Olar fiEsueBiF, miBE ,afted sh&h opttlioay
nore nucl gobases, - S Hybri di ze' e he. eal i ng. _of

conpl enent Wfﬂu&zéi @tg%qnd%tw%gpe%tciﬁpsarﬁﬁls&+ Railgglaﬁ 988'8t treatment
conpl emenaswel ¥s in hearts frérvivéigaipehhiceaad mik-21uedregbagenioé. a first
nucleic acid that is not capable of pairing with a nucl eobase at a
correspondi ng position of a second nucl eic acid.

" Non- cONpbeTRILED pPEVCRIeFIge” nmeans two nucl eobases that are not

capabl e oh PaLring t hr ough hydrogen bondi ng. "ldentical" nmeans having
the same H& ase sequence.

"Fibrosis” means the formation or development of excess fibrous
connective tissue in an organ or tissue. In certain embodiments, fibrosis occurs
as a reparative or reactive process. In certain embodiments, fibrosis occurs in
response to damage or injury. The term “fibrosis” is to be understood as the

formation or development of excess fibrous connective tissue in an organ or
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"mRNA" or "mi R' neans a non-codi ng RNA between 18 and 25

nucl eobaseswoizod@ggy h whi ch hybridizes to and regul ates the
expression of a codi ?19 RNA. In certain enbodi nents, a niBQUAR209{0pS%0
product of cleavage of a pre-m RNA by the enzyne Di cer. Exanpl es of
m RNAs are found in the m RNA dat abase known as m RBase
(http://md8¥IWa. sanger. ac. uk/). "Pre-m RNA" or "pre-m R' neans
a non-codi ng RNA having a hairpin structure, which contai ns a m RNA

I n certain.enbodi t he prod ava

ori i R by SEHe gL rpe R Ut Pioheen AF RPPTElnc? bR o fofds™
Drosha.  tissue aSaaorinabforstigeansiesn organsr tssuBNA having a hairpin
2nd'stem 1 oop dquiiessé AlgoRudr il Reiohgiindeitoad o 7 cugouiRRiRes
are found wihich hes ﬁldBNésrdﬁq@b%@ cBMﬁWﬂ‘re’iﬁa@tcﬁBﬁ&ﬁer sequence in particular
(http:// mcrorna. sanoer. ac. m RNA" 'pri-m R' peans

a non- codihgeRNRI IR ed"”?\'?i? bith B a&ttﬁ'éaflgﬁht"fl %"%zéuﬂﬁyr atse Por

the doubl erikrstdisted dANOnipRASS Iafddsavrrsm’@%ua}ge%ﬁmm 93hRis important 1 RWE
precursor"™ means a transcript that originates froma genom c DNA and

t hat conprihalean ehwawndzfdn 1,52 gudE ANcRlgRNCle BB Wit A §eawenceraliersé
WO 2009/ 1Q8aH 7 rﬁéﬂt&%@%/@@ﬂaﬂpleé)é%%%er?éﬁ%@seﬁepé\%?én ol?é’.fexseéeémﬁ e,

in certain enbo recursor 1s a pre-m RNA. Tn certain
enmbodi nento$ tafﬁetmoﬁmﬁp%e&'tﬁ@@ﬁou%aw eiliked RNA. "Monoci st ronic

transcript ”Ea"émi"%dﬁ RO LA S br ﬁ&?‘hér'nﬁh WWirfal e TQMMment or

sequence. olycrstronic transcript” means precur sor
cont ai ni ngherapy.or nore m RNA sequences. "Seed region" neans

nucl eoti des 2 tﬁ;p%c?rsu?ﬁgeaeg offrr%g?iuﬁﬁhfméa eQ%uBféec?emBgﬁg A more

sequence. ¢ co onprising a
pol yner ofclimi'carikfeﬂcmmmfardlseaﬁemlmonémon "adi gonucl eoti de" neans a

e 2| PSSRISHERSAGR SRR Bl S B eEPAHA D Bhe o
more clinical indicators of fibrosis.

“Preventing” or "prevention” refers to delaying or forestalling the onset,
development or progression of a condition or disease for a period of time,
including weeks, months, or years.

“Treatment” or "“treat” means the application of one or more specific
procedures used for the cure or amelioration of a disease. In certain
embodiments, the specific procedure is the administration of one or more
pharmaceutical agents.

“Amelioration” means a lessening of severity of at least one indicator of a
condition or disease. In certain embodiments, amelioration includes a delay or
slowing in the progression of one or more indicators of a condition or disease.
The severity of indicators may be determined by subjective or objective
measures which are known to those skilled in the art.

“Subject in need thereof” means a subject identified as in need of a

therapy or freatment.
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"Naturally occurring internucl eoside |inkage" neans a 3" to 5
phosphodi egf&5a0bik ge between nucl eosi des. "Natural sugar" neans
a sugar found in (2'-H) or RNA (2'-OH). "Natural nuBtEERANM0159
means a nucl eobase that is unnodified relative to its naturally
occurring form "I nternucl eosi de |inkage" neans a coval ent

| i nkage bapygas adj acent nucl eosi des. "Li nked nucl eosi des" neans
nucl eosi des joi ned by a coval ent |inkage. "Nucl eobase" neans a
heterocyclic noi ety capable of non-covalently pairing with another
nucl eobase. "NRIEEEIET" Means paoviding adbaseadautigaldgest er eamypasition to

"Nucl eot i dg", S | eQsi ay} SRR OUP, v y
i nked to%teﬁgms%gga?r?dpgwtl@ér%’ otﬂﬁaenﬁ%?gggfgg& Iﬁs&rl}]’ﬁg{ %f\%agﬁﬁ?%étl "
means a noddfesgidnallandseliadamistédngonpl enentary to a mi RNA, or

a

pr ecur sor t her aofenEpy SxaAMRkEyon M R XAV A000 ST FRANS, JuERd opd
men y to nR-XTn
WO

ol i gonucl eoti de having nucl eobase corple ari
certai n ermdfosionents, an antagonist is a m R-21 antagoni st.

2009/ 10636,/PCT/ ERP2009/ 001590 LU30038 . "Modi fi.ed oligonuc|eotide"
means an I%r%ﬁf?&l gg " graﬁg(}i Hbc%%g OPUtrrd?enpgcﬁ"I" egatﬁoo%u “HREPYR to
a natural Iaylrrﬂmistualtt'roinng ihedveEnous, sdrgiafstratio| eptrasaiscaad/ administration,

I nt er nucl eqgsi de .l i nkage, .. . . - .

S ngl e st REARGELRART M Blie o AR ISR AHERISRH 1§ e

ol i gonucl eot i desudautihebss adrinistiatibali megnsd SdrinBeERd LRBNBAGWY tisd Samd.
"Modified internucl eosi de |inkage' means any change froma naturally
occurring int erRYRYeE8YS m,qlsm@élgg_means administration into a vern.

‘Intraarterial administration” means administration into an artery.

‘Intracardial administration” means administration into the heart. In certain
embodiments, intracardial administration occurs by way of a catheter. In certain
embodiments, intracardial administration occurs by way of open heart surgery.

‘Pulmonary administration” means administration to the lungs.

“Improves liver function” means the changes liver function toward normal
parameters. In certain embodiments, liver function is assessed by measuring
molecules found in a subject's blood. For example, in certain embodiments,
improved liver function is measured by a reduction in blood liver transaminase
levels.

*Pharmaceutical composition” means a mixture of substances suitable for
administering to an individual that includes a pharmaceutical agent. For example,
a pharmaceutical composition may compfise a modified oligonucleotide and a
sterile aqueous solution.

“‘Pharmaceutical agent” means a substance that provides a therapeutic
effect when administered to a subject.

*Active pharmaceutical ingredient” means the substance in a
pharmaceutical composition that provides a desired effect.

“Target nucleic acid,” “target RNA," "target RNA transcript” and “nucleic
acid target” all mean any nucleic acid capable of being targeted by antisense
compounds.
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"Phosphor ot hi oate i nternucl eosi de |inkage" neans a |inkage between

nucl eosi deswohahAacRge of the non-bridging atons is a sulfur atom
"Modi fi ed sugar” neans substitution and/or any change fF&HER2M8PUSH

sugar . "Modi fied nucl eobase” nmeans any substitution and/or
change from a natural nucl eobase. "5-net hyl cyt osi ne" neans a
cytosi ne t¥0BBed with a methyl group attached to the 5 position.
"21-0-net hyl sugar” or "2'-0OMe sugar"” neans a sugar having a 0O-nethyl

nodi fication at - 2% [t "o = 0- y. H.Sﬂﬁrr" r
"2' - MOE sugar” Tr?ter %’sréa rg‘géﬂésr l”%g\?lmr?gessa Oégeﬁéqt%hg&cg/rel% ?%/éﬁgﬁodcilrfl Catbla%él’)l at
the 2' poseguame that will hybiizétofd taoget molpér dcidand Riduée aulgairéd effiants a

Fugar naving S-uSEs PRLAEE UGN h8eReR SR g e
non- geni naybridizgioat . target nuc'fi@i'cl- Scigetohimdyies hy ldesied edlectielh ats a

2 e el 00! S5 DR HCR 2 LI eL Nl uggy modi et on
2' -fluoro sugamismpltiontahéamd to a ialertu'ib"ét'roﬁ-dfefbhb‘tfdh OUEtRAS] do p@ans a

2' -nodi fied nucl eosi de having a )-. met hyl sugar nodification, .

"Bi cycl i c RberiBsdiemMOordiaHan Aneansnaa; ipereast it 19858 P BNy nacertain

bi cyclic sHBaEIMENE Nodulation means a decrease in gene expression.

“Expression” means any functions and steps by which a gene’s coded
information is converted into structures present and operating in a cell.

“5' target site” refers to the nucleobase of a target nucleic acid which is
complementary to the 5'-most nucleobase of a particular oligonucleotide.

“3' target site” means the nucleobase of a target nucleic acid which is
complementary to the 3'-most nucleobase of a particular oligonucleotide.

“Region” means a portion of linked nucleosides within a nucleic acid. In
certain embodiments, a modified oligonucleotide has a nucleobase sequence
that is complementary to a region of a target nucleic acid. For example, in certain
such embodiments a modified oligonucleotide is complementary to a region of a
miRNA stem-loop sequence. In certain such embodiments, a modified
oligonucleotide is 100% to a region of a miRNA stem-loop sequence.

“Segment” means a smaller or sub-portion of a region.

“Nucleobase sequence” means the order of contiguous nucleobases, in a
5 to 3' orientation, independent- of any sugar, linkage, and/or nuclecbase
modification.

‘Contiguous nucleobases” means nucleobases immediately adjacent to
each other in a nucleic acid.

“Nucleobase complementarity” means the ability of two nucleobases to
pair non-covalently via hydrogen bonding.

“Complementary” means a first nucleobase sequence is at least 60%,
65%, 70%, 75%, 80%, 85%, 0%, 95%, 97%, 98% or 99% identical, or is 100%

identical, to the complement of a second nucleohase sequence over a region of
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WD 2009/ 106367PCT/ EP2009/ 001590 U30038 "Mtif" means a pattern
of nodi fi edy@nmsRgsssnnodi fied nucl eobases, sugars, and/gr

i nternucl eosi de |1 nkages in an oligonucl eoti de. APCTIEF7009/001590
nodi fi ed ol i gonucl eoti de" neans each nucl eobase, each sugar, and/or
each internucl eoside |inkage is nodified. A "uniformy

nodi fi ed &I3D@&hucl eoti de” neans each nucl eobase, each sugar, and/or
each internucl eoside |inkage has the sane nodification throughout the

nodi fied Ql|gonycl eotj de. "spabiljzi i f] iQp” ns a
modi 11 cat Poh T 11, Focl €4 38 1647 ppold dos2Edardet A5 0! Foyid 85
nodi fied gbismmackeord,drs, 80N 85Ne0,MFRI60 &R ridre Muele8BAES, of At/ Bvd O
that provided by 2'-deoxynucl eosides |inked by phosphodi ester

i nt er nucl EBAYEAERS | RRaiEEZE wilerosiinsrat Mybrigizatien ncardiiansnelt scertgin

stabi | i zi BgbEBFHntLath&idPoRyortaRblideZihaghad! | RRRESsBE fdreatwdh | N
certain enbodi ments, a stabillzing nodification is a internucl eosi de

| i nkage nisdi309% songrementary tona reiRadh.| 1z PieguUISQE thasepfd sraynBainie 400%
nucl eosi d A } k4ot

o1 gonuc! SATPSenBly 10 AAIAE, GrHIR0GSEr Hiress aR Bt e g ofthe,
| n one entrodifigdptigonucirodidel i zi ng nucl eoside is a 2'-nodified

nucl eosi de. " . ibi 7] At i | " i
i nt er nucl eosi dg °HF¢1§<’E§@‘§F hatnﬁp%?‘%vﬂhge@cen%gggi)ggﬁgc%ﬂgﬂggg%&%%??ﬁrsp to
an ol i gonodieotcidanda sedond nuoleidadid.pr ovi ded by a phosphodi est er

i nt ernucl eosi d I i iLLi : :
i nt er nucl eosi dg”'?’!eﬁégg§°W§%f%ﬁ%’§gﬁ%¥ 8H§i’ééagp}@L%g?%%é?gg{séé\uclelc
| i nkage. &xigisvcapable of paitibg withdiash oweleetadecaiea notrégtondngi dasdabn in a
ol i gonucl eot i des conpl enentary to niR-.21 are phatnmaceutical t,;S
Por Sohe i Satonfs nfSET e 5ot "piallbe F nodidio GF RRAPEEs.e ol
ol i gonucl slgbhddsotaicewhdm@imeatienacledltnse imsb¢agiiednanianty @ alingelasiease
characterj zed t he re ation of mR-21. | ertain enbodi nents,
Che' a seaban iy Bs RN Bttt it RS o7soase s hear
fail :JI‘ e. f In ce‘ﬁé@sﬁt elfrbmﬁiemﬁ@" t h@aﬁbfsagée riusnbler brods i compérbetaiys
results fromthe devel opnent of e ss fibrous,connective tissue. in
o or gan WRHAPESER N H UNBASIORY SES 6T s/ EsBbBOTB eSS thpdageran
response &nbélAamene, perdent tbniplekhtariinbf g aiRified dlgbAGISotRR MESREO a
variety of COI’ldI{JI ons of the heart, |ungs, Ki dne%, liver, alnd ski n,
anong ot Hapmbersef, guicleobases that are complementary to the target nucleic acid,
divided by the number of niclecbases of the modified coligonucleotide. In certain
embodiments, percent complementarity of a modified oligonucleotide means the
number of nucleobases that are complementary to a miRNA, divided by the
number of nuclecbases of the modified oligonucieotide.

“Percent region bound” means the percent of a region complementary to
an oligonucleotide region. Percent region bound is calculated by dividing the
number of nucleobases of the target region that are complementary to the
oligonucleotide by the length of the target region. In certain embodiments,
percent region bound is at least 80%, at least 85%, at least 90%, at least 85%, at
least 96%, at least 97%, at least 98%, at least 99%, or 100%.

“Percent identity” means the number of nucleobases in first nucleic acid
that are identical to nucleobases at corresponding positions in a second nucleic

acid, divided by the total number of nucleobases in the first nucleic acid.
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It is discovered herein that fibroblast-derived m R-21 plays a
critical r%@zdo?/ufﬁi;&%r osis. Enhancenent of m R-21 levels_pronote
fibroblast survival, whereas suppression of endogenous Wﬁ@@’%&ﬁ&ed
apoptotic cell death. Thus, herein identified is a mechani sm by which
m R-21 reqgul ates fibroblast survival. Aberrant fibrobl ast
proliferaty3®38nd survival may lead to fibrosis. Accordingly,

nodi fi ed ol i gonucl eotides conplenentary to mR-21 are pharmaceuti cal

modi {1 ed ol | gontiECUNRRL FEONRT SHERY Zpyt o s FEP SR BhE sefanc

ol i gonucl| eatledeaszosgojuenentay yt Ibastrﬁd%.lﬁfﬁ% 70%, 75Fhe80% V@5 p88%, 95%,

denonstr atg, iti role derlved m R- a PRY1 in
the_hear S §5%sps S8%fSaia o 1B ReRite. ‘Shr a380Ph o0 M- 12

i RNlArredi 3Beds ars, }mguvom ,0fg, EB@N%J%@% mtsovesyﬁmra%a lsopestantslﬁy f
regul ate ac fibrosis, This study represents the first exanple o

amcro ﬁ%rsé)péﬁts?% gépﬁ)@‘? BRTPENNYGEda38Sease nodel . Specifically

ant agoni zi ng niHybAdizET evedHsethel BAnSdihy CélUEGhpRARNTdM Gluckilacids that

deterioration in a nmurine nodel. These findings suggest a new

t her apeut Péc@ﬁfr?f9u$ibﬂtﬁﬁ'e@tlﬂser?@§?ﬁ'em%ﬂtﬁWe and show t he broad
therapeutic potGRiMAth"GhedAsCh ﬂﬁaéo@éhrea&f%téf Sucleic acid thats HOEcARRC!
the present invention relates to the use of mR-21, an anti sense

ol i gonuc| bpaitied wijhiarisiclapbpee at %ﬁ@lf/f%ﬁrpoad'ﬂﬁlp@éﬁloﬁpf ABECoNd Ausei peid.
manuf act ur e of \perhaamehtan HuckBBadd (LR weRELRELRRVRARE LRI npf
fibrosis and/or fibrosis related di seases. he i nvention

parti cul arbget®akrainrg taeutihatydspaan Fandingi seases i nvoI ving fibrosis (=
fibrosis rel at. e ik e hypertensive
heart di sease, ‘?(ﬂan‘i’ig@ %ﬁgrqab'hésto%rgéﬂggrg%%ﬁ %eaBQa{ st or age- di seases
related to heamnRNéﬂchr asiftl radnsy a geneiodingopiiAi eatyveen g18 dandatdit i ve
car di onyo r o e Y oW

bt r uct | i CobasB¥RE LS Wit ahEh G Ry 10UV icll e ST WdrBEtlin of o
vent ri cul esdicgRNAory aeatamyembddiotenés, o miRidA d$ trwapr@donty@fpﬁem,geldflae

o fery di SlRDESHA LAY BRAAY piEch BBl 67 rBREAS R e nRE RN,
WO 2009/ 165{355%:7{&92@@91&%&{59@ttb%ﬂ@ﬁrﬁaeadngeeac giah.di ac arrhyt hm as

due to fibrosi Lditis- re ated fibrosis s of .heart
Val ves | eadi ngPIBANGS &1 SREETE. Greatsarieoaie FE 5o 8l & BupD)
e.g. mt reﬂruona‘ey@hszhejwsam amiiRNA. ilmseftiih Gnestajmerdsr 4 pee-rdRNA is the
stenosi s and/ or |ns fficien tricuspi dal val t eng

i nsuffici® gyd pﬂﬁl AYAYF v 1m\;ﬂ‘ie RT-EW s£¥ gﬁd/%"‘%ﬁn@[ﬁrﬂ § B@Spec'f'c

I n a furt HesnrRREs knbWea asIT¥estida.on concerns: ot her di seases i nvoI Vi ng
fibrosis (:fl%roms rel at ed di seases ﬂt rel ate tot ard C
system Non- | i maTHPPreSERMNEE aﬁ’%aqsuﬂé RS ‘g Rvind a- ARG ¢S [ﬂ? i ve

| ung di seasRainingUh MRMAFY MIRNE &fl&ined, Pd-iRNATddqaehsesdurd ts@erﬁ—ldd]bXI c
surroundi ng, hepatitis and/or secondary to ri %ht hear t fgtlnlm%r e, tskl n

fibrosi s, SSAUSNCRRAYo PHRIAP: Frxapuliey @& sian-aop; $equepces afd he

vessel - r et d@ta%%@é%ﬁowﬁﬂ@fﬂmﬁgaéé?rﬂfp'lﬁhlcﬁirhef EaRms abekpt ed to age or
hypertensi on, nedi asclerosis, arteriosclerosrs e-related fibrosis
of different oP@dﬂ@NpgqusE!"@FIBSlfﬁea@ @ ”ﬁwpﬁgg(ﬁﬂﬁnhé"'ﬂgs%d?é?m
system ¢ §t?l# i8Sthst RN ﬁﬁﬁ Sféﬁnﬂ'{e %qan&éhcﬁ'ﬁx sfp'eEi’ﬁQSrib%nuclease
neopl asti c r05| s and/or r eumat o art

wel | - knowRrdshBr osi s-rel at ed di seases and di sorders are e. g
endonyocar di al. i

whi ch can resu |F2IQF\3§&@J gé}gge%nggatm%g?%@%%@éﬁ%aﬁ %%ﬁgfﬁ?
fibrosis afdttha tempgrisedi Bf nsecpdingnstrbginid Riwdg ccimeausg omee @i avefienal
fibrosis, nyelofibrosis, post-vasectony pain syndrone,
retroperitoneal fibrosis and nephrogenic system c fibrosis.
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WO 2009/ 106367PCT/ EP2009/ 001590 U30038 of SPRY protein expression and
further inGygassdosE<- MAPKI nase activation. In a preferred enbodi ment
the target Is selected fromthe group consisting of Spr8GTER20%ERYD)
in particular SEQID NO 7 or SEQID NGO 8, Tgfbi, Kritl, Pitx2,

Fasl, Nfib, Lnxl and Rtn4. In one aspect the present invention
rel ates tdaJ3#038nti sense ol i gonucl eoti de agai nst (or conplenentary to)
SEQIDNO 2 to SEQID NO 4, Sproutyl (SPRY1l), in particular SEQ ID
NO 7 or SEQID NO 8, Tofbi, Kritl, Pitx2, Fasl, Nfib, Lnx1 and/or
Rin4 for tHENG SfsWERSSS: B exdmele ingedpBrempsliaants aMEINA pricYE0s s @
and/ or fi brasiiRNACInadeP@irfemBadifientd, B riiRNAAHBc@SHES aSpri-ARIAL | sense

ol i gonucl eotide conplenentary to a target selected fromthe group

consi sting of SpPRAGSHrENCIERNELTipt’i Megnsr @ iNiBNAr PreEwspDORRiaINNgGR SBEES | D
NG 8, TokhRnAKdqtdnedi X2, Fasl, Nfib, Lnxl and/or Rtn4, interferes
with the ability of a mcroRNA such as mR-21, to bind to a target
site and i nhi biRolighioaiss irans@ipt’t Mease| 2 ceiBiA arepersor| epréainingi two or
aspects, sigh Nﬁ@eﬁﬁ@ﬁ'&%.o' i gonucl eotide conprises one or nore
nucl eosi de nodi fi cations. In one aspect the present invention
rel ates to a cdldeddefionl emarfsonuci¢d@das 2 BEQ dr2 NO7 fZomahsSEQehd dfia 4,
Sproutyl :ondan rticular SEQID NO 7 or SEQID NO 8, Tgfbi,
Krill, Pi f@gﬁglﬁgf\fﬁt ﬁ%ﬁ]g&b{'nxl and/ or Rt n4. I n one aspect the
i nvention rel didigotmeria compdunddrmeamral cémpaolndoecbmprigiagi & paiaherc oent
for mR-2 D _NO to SEQ 1D NO 4, Sproutyl '(SPRY1), in
parti cul aﬁn‘gé%%@rﬂ%% %&PR%EQ ID NO 8, Tgfbi, Kral, Pitx2, Fasl,
Nfi b, Lnx1 andiQigofticiotale” analinseanpelymedel§ lihked hudeasdss, @adh @f which
fibrosis rel ated ;. diseases.,. Al so enco sed are transgenic ani mals,
in parti cﬁ?%ﬁe H}?rqlfﬁﬁr?éﬁ’nﬁﬁ?fﬁds 'WPW@@&?@W@?&%FR 21. It is
]gi sf:overed hfar"ejamrh#lyalt o?dmﬁm@l &rﬁémrielébsﬁﬂdd!ﬁh&g%_l GOEd s ballte,s ]ECD geart
ailure. alysis of left ventricular . cardiac tissue sanples from
subj ect s %?W‘Bﬂ'&%f&'@f@gﬁebfi‘e’e%wﬂ?@' e to idiopathic dilated
car di omyopat hyNa@y&aduedri mMearRas edgdfifGirdilin®NA e8.5H) o Fand(r-epnessed
SPRY1 protein .ﬁf(grgesm n. Additional l % ERKMAPKiI nase was activated in
sanpl es from t hé a'sfl}kﬁ?eé)@taé‘? ReaRs, p AuRERAShAS UREoEied delative to ils
phosphor - R RGcE@tih@forkd 1S di scovered herein that in an aninal
model of heart_failure the adm nistration of a nodified )
ol i gonucl eot i d&teEsiopd? 16¢a8y Pganp2a 0wvelsLL Jokegs PEEVIINBRESEM: ar y
to m R 21hk@sddide®d in significant attenuation of cardiac fibrosis.
Heart failure is characterized by, among other paraneters, cardiac
fibrosis. Accok@kegnycleagides iraeprns nusinesicrs rinesbly 8 spynientdinkags to
mR-21 are phanBesbide? dnedA8N Shdébcidle mbRe! TBPALIET off AbAlcBGatent]
fibrosis. It 1s also discovered hereiri that 1 n an ani mal r¥ode|
of heart PRaifingwih appleepty@erkaston of cardiac fibrosis is acconpanied
by attenuat i onngFeBSR! mbBh IR b BEE SR RRed (WA LAGL, assessment of -
cardi ac function by echocardi ography revealed that the adm nistration
of a nodi fi ed "Buslgoline’| meansi@ ousipdsidmehedng a ehasaty gvwy entakentlyef t
ventri cul [ [ noreal i narameters of fractional
short eni nlgfkeﬁ‘ggﬁe sgfgflfﬁgrggﬁggﬁggé% %‘reg'ct erized by, anong ot her
paranet ers, héaiR amdgpiist’ mereasesiodifiefit oligentaledideacoroplementany taad

i mpai rment..af, fractional sharteni ng. cordi ngly. difi.ed

ol i gonucr'tg'o |%e89caor’?g? Sent re);&ﬂ’.orfi%r Fé%?pé?’e r&h{é)r(a%gﬁ#%&adgﬁ? for

t he tr eatmedified aliggdnuokeatite haviag dupleebase coonple@hemhtacdtyttomaiRkXirie certain
associ ated wi t.h cardi ac, fibrosis.. I n one aspect the present

i nvent i ore PRIUPELLS, g 3”&98%&&3 W&?&ﬁn@ﬁoﬁ'sﬁi croRNA (i RNA)
conprising a nodification of a cal cium cAMP response el enent protein
(CREB) and/or serumresponse factor (SRF) binding site for diagnosis,
prevention and/or therapy of fibrosis and/or fibrosis related
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Di agnosti c Applications In one aspect the present invention
relates to m R-21, an anti sense oligonucl eoti de agai nst
m R-21 and/‘yrj@%dd?gﬁ?g}et of MR 21 for the WO PCT/EP2009/001590
2009/ 106367PCT/ EP2009/ 001590 U30038 di agnosis of fibrosis and/or
fibrosis related di seases. An antisense oligonucleotide is to be
under st ood)3@63& ol i gonucl eoti de which has a certain sequence

conpl enentary to anot her sequence, in particular a sequence

conpl ementary , 1 R-21. A target of mR- be understood to
encompass a HoNreLAeapgrei T mirasan ofgonkols fedis 8 Mo hat
an i nhi bi Woafiicafiord Btalile ta Batuvalfy @l&uﬂln'gQ@Mﬁu§%bgﬂenM‘blédﬁb@esﬁlﬂy@rnce
at | east conpl ement ary to mR21 will Iead to a derepression or even

an over exPH8usIBeside itkadget s of nmi R-21, like Sprouty and the Iike.
I'n one aspect 4gpgyié- Bh‘ﬁﬁﬁéao” h&dift®S aild@ﬁhaggtﬁe@r ﬂ*\e%%os'ang nfléot?ﬁééis' S

and/or fibrosis related di seases co Ising the steP
provi di ngow%la%p@d%whah isaetiyhiidigesh W&)@@ampl@nmﬁréﬁ amd)m fi br05| s

and/ or fi brosi- f
MR 21, Spr out S ERYTs ALIEGIES lnkad®” MERSY a0 edeGe KA T el 4
Tof bi, Kr pecuri infeznudieaside tikape. Lnx1 and/ or Rt n4; V\,her ein an
Cn particular BRI Ebel el fidoi gt Thedls & “Iﬁi‘ﬁ@élagﬁvé?“”
Fasl, Nfi byclessidesanugreonRiofithe morcbiigeang atomstneaasutfmmtoml sanpl e
pr edi oposi t 1 on RTFBor g MeShE N balEld EloRy RS i, fom et
rel at es tsugarnet hod for screeni ng of a phar rraceutl cally active
conmpound for t. rea nt, ang/ or_the e on of . fibrosis,and/or
[ brosts rel arMpeie8ehlEesnstes rann 2pBLrRbi iR Pt Chatiis NG he
st eps of : nat@m) nﬁlrlecvdaﬂ;ieng a sanple containing m R—21 Sproutyl
SPRY1) , SEQ,ID NO 7 Kritl,
b, Fas! N BEtY RS BPaRE (o, G ORI i & GOt dBiouP
subst anceatvdchbd tdeAppSIBoN.

“2'-O-methyl sugar” or “2’-OMe sugar” means a sugar having a O-methyi
modification at the 2’ position.

“2'-O-methoxyethyl sugar” or "2'-MOE sugar’ means a sugar having a O-
methoxyethyl modification at the 2' position.

“2'-O-fluoro sugar” or “2'-F sugar” means a sugar having a fluoro
modification of the 2' position. -

“Bicyclic sugar moiety” means a sugar modified by the bridging of two
non-geminai ring atoms.

*2'-0O-methoxyethyl nucleoside” means a 2'-modified nucleoside having a
2'-O-methoxyethyl sugar modification.

‘2'-fluoro nucleoside” means a 2'-modified nucleoside having a 2'-fluoro
sugar modification.

2'-0O-methyl" nuclecside means a 2’-modified nucleoside having a 2'-O-
methyl sugar modification.

“Bicyclic nucleoside” means a 2'-modified nucleoside having a bicyclic

sugar moiety.
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(c) Determning the effect of the candi date substance on the sanple;
wher ei n an &bot6dAbisgn of m R-21, Sproutyl (SPRY1), in particular SEQ
IDNO. 7 or SEQIDNO 8, Tgfbi, Kritl, Pitx2, Fasl, NfiR6T/EPR2309/001590
and/or Rtn4 indicates a pharmaceutically active conmpound. WO

2009/ 106367PCT/ EP2009/ 001590 U30038 Certain Di seases and Conditions
Provi ded hd3@43% are nethods for treating a subject having or
suspected of having fibrosis. Al so provided are nethods for treating

a subj ect identj,fied [ uspect ed of having.fib | S.
certain enbodi n@ﬁt@, m?%@%%ﬁ Oio'ﬁ%&'ﬁ%‘g ad‘é’#ﬁ’n?‘@@ﬁ%f‘%g {Lg:%é}%gﬁ%gj?ect
a nodi f i edsuglargandor edéindeebsise tigkagenircheolipmecieetideence conpl enent ary
to a m RNA or %\p*r curs thereof. lLn,certain nbodli nent s, tBe m RNA
s miR 21 B, gRtec P IERRREROVRS dTRe B3¢ PHEEE0TS, SBPRVGEF ng
fibrosis iandforsssdehestermakicobigl lihkagedeveldipidng fibrosis. In certain

enbodi ments, such nethods conprise adm nistering to a subject at risk
for devel opi ng%fiw?' My qeRCt PEQP"(S‘F‘EQB%CFESF o%aql?awﬂa@se- ach

nucl eobases s8F 4RA%? e IEIMRBEASHe lifkacMd3Ne Bam@ M6@RHIBAthODERARAT -
In certain enbodi nents, the mRNA is m R-21. In certain

enbodi mentt8e maddiedighperydeqtide| j ver fibrosis. In certain enbodi nents,

the fibrosis ia kyngidih®Rsdificatbh’ wffdndi & RIGHAITRMoS al AfciddsRieOHat | S
skin fibrosis. In certain enbodinents the fibrosis i1s cardiac
fibrosis. Rreviges eahaneadhsiabiibnics at medified raigprudlectided e yhe PHsesFe of | n
certain e i t fibr @Sk S kSN i Prosi t aj

enbodi rren[@eﬁlﬁg%i Eﬁfg??es ?As) gl%tlta- Pta gitegdq%y)i( b?o%??n%dé&égﬁﬁaﬁﬂr?ged Y
enbodi mentphosphodiesierosiesnycieosplediageh Fos pxample, in certpin erapadinants, a
enbodi mentg.,.; ek -Ravd ; e bgeE L bnes| S
at | east og'riiaeb“E:a d?ﬁgé'g%gﬁsgg onérJ %%ﬁ%’?@oﬁﬁ%ﬁ%emqlﬂ&g%bdﬁrrgl?\rtta{s?[? a
subj ect i dwnhodiments aa stahilizing nardifinasipe it 2 thteshudisadideylifikiabe owidifidatien. at

| east one car dipac g e ition  Ln ' ' ts, .such
ot hods. conpr | Se. SAaTANG: aifSRE' ety at ngehaLD RRREL TR ovid¥!

ol i gonucl eahadkeedhandlerseastabitty dolEasaigoeqgclenicie, celatitectvethabprovidedayna RNA
Of a precuy: [ Ln certai n enpodi.meats, t j S, MR 21.
'n certai f SRpobIEERRLe. BRIl A P R ne e e e
hyper t r opmuclebsideert ai n enbodi nents, a cardi ac di sease or condition

i s cardionyopathy, ln.certain enbodi.nents, cardionyopat 1.8 |\

01 et ve oo et P hDRETo RS SRR e TUERflbbsk® tnkage
obstructi dmat grgyides eahimoadcaual asay stpaitifyytovan biydnuelkestidelcélatre, to that
restrictive cardionyopathy, . arrhyt hnogeni ight ventricul ar.

o omyopdabd by % PRt Sl SR e o G0 akaiiment, 2
PCT/ EP200%tdM0km30nternuclecside linkage is a phosphorothioate internucleoside linkage.

Cverview

It is discovered herein that modified oligonucieotides complementary to
miR-21 are pharmaceutical agents for the inhibition of miR-21. In certain
embodiments, the modified oligonucleotides are administered to a subject having
a disease characterized by the upregulation of miR-21. In certain embodiments,
the disease is cancer. In certain embodiments, the disease is heart failure. In
certain embodiments, the disease is fibrosis. Fibrosis results from the

development of excess fibrous connective tissue in an organ or tissue in
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u30038 In certain enbodi nents, a cardiac di sease or condition
I s coronar ywahb®ii¥eag Sease. In certain enbodi ments, a cardiac di sease
or condition is head-related storage disease, constrict iPd/EP2009/001590
pericarditis, acute nyocardial infarction, chronic nyocardial

i nfarction, cardl ac arrhythma, or rryocardl tis-related fibrosis.

In certai A39988di ments, a cardiac disease or condition is heart
failure. In certain enbodi ments, heart failure is hypertensive heart

failure, diastoli,c heart failure, st ol.i eart fai/lur or _righ
honr 1 ai fedphSe! dFRide APl o VRlrand PSR p 1680 B colate Pt
condi tion cbadnh@mdomaé Yiearti lGgss Ridnky, Iver, taaurskmnbmdh@eme*ansmrt val ve
di sease is mt val v enosj s, aortic val ve ten05| S, Qﬁcﬁ(‘?{gl dal

val ve stenosis, h ‘%?'STRH g in, thel, ibreplagidsrved mj c?é’r?'aY%aé

the heart figajsise EhhaRasRehtSofhik 21 l\é@élyq:rbm@téfdf msrrbslaﬁysur@%t 'Whéfélééle
i nsufficienc tricuspidal valve insuffici enc% o pul nonary val ve
CRY

i nsuf fi ci &HeRression of e“ﬁ?ﬁﬁﬂoﬂ'édnﬁe?él'wu&ﬁé arep djreai]'f edsngergin
subj ect hadnitedis Sterestiad tofwiiay H@-Zﬁ'r%tﬂﬂe@» flbmﬁ 's[]r\ﬁ\ﬂﬂ3 Pﬁ)‘éﬁbﬁpt

has a liver disease or condifion. In certain enbodi nents, a subject

i dent i f i edo®lashwrolierations aapeerdvalgnandeachtp fiblesiss Accorgingit medifiad one

liver dis t

compr i se. Saanueleof R LbinBRmertar o) A28 B KRR LeuHe dodRt 18CRe |

a nucl eob#seinssgueh dbresimplineneaitain yermbodimeni®Ne omedifipd eeligosueieotide

t her eof

enbodi rren#és]m %Hféf“é?}! %Jﬁgggggyéﬁ 380% tlol?% ?eg@é(?ﬁlg@pl |n\€éé1?£?trt1?m I n

certain eﬁbodlnents a liver disease or condltlon is hepatitis virus

i nfection. 1 n £l hokRoRTBAHLARRNS o AbaRBl i b D SEL 00y PR 1S
Vi rus |nfect|on n certain e HBnt S a1 i'Sease

condi t i onSP&Yrian+hd bedrdfig. 3rn)eafhehiatxa8mggest thhhstcmsﬁadmneelndmﬁmﬁ‘ﬂﬂs a

et hods. £ PR poRafd b0ERIUAEKBASE iy B RRLIC AR E AT
fi brosi s, finheiseiThist bmdgutepe&mnhamaatﬁrdtea&mplm@flaJrrg;cnbMSBerapeutlc

dit d_h hods f t h t
subj ect 1 ARReP Rl Y Shseer Thsas) ShSRNE BeoRkong PR R e el ei
t Eg 3 ubj efttudtlaal aid fueﬁticfjnad)ﬂetelmng;odlus eaﬁ@nr?f mO@éldltfheWtindir!igsCngbaﬂn

odl nent s (0] sterin supj.ect a ,.
o1 6a BICLTERRBHHT G5TKATTIGOR Read bos Fg ey BerrRrsntgresiisoo
U30038 nupdtentizstmigoRNAGRItadun®ts.i s conpl errent ary to a mRNA or a

precursor thereof. In ai n_enmpodi nent s, -21. In
Pertal i enbodi feties S8PHaG 1S (eS8 o RGP o 10 18C Aot R 2T, an
obst ruct i agtiskhsg dﬂg@r&ﬁﬁ@nde againstPrgv2degndigr ai fhr@éteoﬁmnhqu fdrothet he
treatment of a subj g or_suspected of hav fibrosis

wher ei n tRATYRABHEC O ﬁag‘eé*ica tfop e HFHETFE%%’@@@PF@N%%PE fiBiesisal so

provi ded Ae/&ifibredierdmbledest®s the treatnent of a subject identified
as having or suspected of having fibrosis, wherein the subject has at

| east one ot hdMediNYBRin BrrticHiREY t GamsemencHEire sshecishograTast BVolyingh
et hods  cRyRpil %ﬂi@f@@%%%&é‘d Hl@ga &) k8 YR BEL hibdPSiHY ﬁgpertenswe heart

ollgonucleotlde havi ng nucl eobase sequence ‘whi ch i s”conpl enentary
to a nm RNHS®RSeq dpﬂéé&lgrw sysielicebeart |fwl%@r$taiage&ﬁﬁa@emma§ed tchBeart, RNA
is mR-21 r 0 i's
bul monar 2SS Ay, ERAOHYERhR<008, BidtahetarianTofiing HPelichfio
condi ti omar@oanmp@aw walls ednd elvithad dbstemdion, Irastdelivieai qardiombopathy,
enbodi rre I r S

nmedi ascl er oﬁ %eﬁh artgﬁfogéﬁ%@?s%fﬂﬁ&ﬁgﬂa%f %ﬁ%oghpr%;t songge ot her
di sease o:rard:omnglopatby; |I|be gely. S(dl'élb@thICSrdld)myQIEaﬂﬂ}al coreiicdide npadcrditit her
di sease o i n,_certain enbo

dit
ohe ot her AT BIBAERY disalt MOReRE dribRion ASHESAnY | Sg Jent Teah®
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WD 2009/ 1116367PCT/ EP2009/ 001590 U30038 neck cancer, chronic

| ynphocyti ] pancreatic cancer, just to nane sone of them
Ther ef or e, G\?&ﬁgwfﬁ@gﬁ({l on also relates to the diagnosis, PSTEPaNENERY0
and/ or therapy of the above nentioned cancer types. Al features
mentioned in the clains nmay be conbined with the disclosure of these
cancer typ&¥038ertai n Routes of Administration In certain
enbodi nents, adm nistering to a subject conprises parenteral

adm ni strat.jon. In certajn.enmodi ts, adm ni.ster,i 0 a subj ect
oo ses e sadtat Sr e et B o, T Brarah e R0 sl clfedaSet
adm ni st erof B harbvaludy RAUINGABTValVBESeROHIC b MBENtIEnQAM.4i leradis)nB.g.
In certain enbodiments, admnistering to a subject conprises

i ntraart eMuE @i YEPSRP oANIIOR s §ier’1‘°)éntﬂ9(’]‘il‘°neYﬁ“§? [§rP$F s@BFPhg

to a subj euffeiiey] Sfusplbl IEREJsRhoS8MAIIST MBLKiBRNcySUbEIRBhETRARS
for intracardial adm nistration include the use of a catheter, or
adni ni st r SSNGRISAIH K pisienssart surgery. In certain

enbodi nent's, agd Rirfer abpa thFVERES Mcmaftwer%%@a@éwvgrgﬁr@nbrws f

certain enbodi nents, pulnonary adm nistration conprises | v_er‘?{ 0
aer osol i z&d fsredvisletasbdisgase. NRk relaieg b the sansjasc sywgmi Mfat-lieilin.
Fol | ow ng .l ti Le : JoZ | §: I i

ol i gonucl gg{:}?gﬂggd?g“rlpﬁ%%bZHtQ%, C(\crg{ﬁc g‘?{s@gt \}eng'ﬂ] Idl%%gglg'nﬁpgﬁngﬁq ung
ti ssue, i hgpartfinsipnalivesdibaosisdee dphdepds sureasidingp hepalitis apididisketendary

bl ood vessgel: [ : -onchi [ ' i

devi ce fo?(?b%@q%%g?%%wﬁg% z'aér)nq%a 'e&lﬁvg[?gﬁ%gg%%égﬁ |gﬁe§%#'}pr€ibdsl?%dg a
modi fi ed st$sgbraiated olisedees, meich desgridniat sfiffnenpteldtedite ade oo hypertenaiodar d

nebul i zer [ For i .an hods .f ar. ulatjng Si of
Gropl et s TESHSERI Sominebrtul " AatTonier nflie Pt drih P oledfis? uffe
respi r at osgletosc &.ganldring Gyshréds diseaké, dypimmic scetobizsandsRRESEksyndraniee
art. Additjo syitabl e devigces, inclu r er,. i.nhal ers or
net er ed d%@é%ﬁﬁﬁgﬁ@%&" neoplasﬁcw 8?'?§Pﬁ%éﬁb‘%’gf)%ﬁta§tﬁn har maceut i cal
conposi ti ons afwtred mvelikhewrdfib@saaklatat disabs r atidedisérders systeg c
exposures, For exanpl ul monary adm ni strat.i on deliyers a .
ohar maceut SRR il P80, HipnRltiy Micer o PSSR ciinigh can
exposur e. res\WD f00 86 AR E3HRETVERA0I0P4BI15 IR ohBY GiBBosis of theAddy . diffins
sui tabl e adm nihst rgﬁi on_routes i(lj’IC| udg,, but ar epggt Lim tgd to, oral,
rectal, tPARBHIBEAIUNG dipgass: fapdiagiel fitiosis; gielatprosis, oSk rasseiPmy
i ntrat hecphin sylidvoirRy eattdpeditdnatl filrosis Apg hepMogahic syNemrmsiadis.
i ntraocul ar, I/QI} r amuscul a}r1, i ntramedul Ire?ry, and intrat umg_r al ;.
aspects of the invention, In particular the aspects mentioned in the
accompanying claims may be used for the diagnosis, treatment and/or
prevention of the above mentioned diseases, disorders and conditions, which are
given as possible examples. The list is not limifing.
In one embodiment, the invention relates to strategies for modulating miR-
21. In another embodiment, the invention relates to strategies for modulating,
e.g. overexpressing and/or upregulating targets of miR-21. Possible
modulations are implantable devices, like viral vectors and liposomal
formulations, etc, gene transfer systems, sponges and the like.
Sprouty (SPRY1) is herein identified as a target of miR-21. Both miR-21
and SPRY1 are expressed in cardiac fibroblasts, among other cell types.

Increasing miR-21 expression in cardiac fibroblasts induced a strong repression
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Certain Cinical CQutcones In certain enbodi nents, the nethods
her ei n pr ovivébeo®/@kishi cal |y desirabl e outconme to a subject having or
suspected of having fibrosis. In certain enbodi mEHTEEP2809/001590
clinically desirable outcone is the anelioration of heart weight
increase. In certain such enbodinments, a clinically desirabl e outcone
is the amelB@Ht i on of left ventricular dilation. In certain

enbodi nents a clinically desirable outcone is the anelioration of

aoeir bl o BCsnBEn e ereeand Brft R BRIk hefe el ER; b

certain sua:rpreﬁebredl ambbdiment ché nagat liy sdrstgdabbe thet gup cendidtieg of

Gl i oal | yoereubaeEREhr notifruct sB, Ry & SeR 0T B PFPL Phna

shor t eni ngPitx2, Fasl, Nfib detxt aind Rmbodi mant s aclinically desirable
outcone is |rrproved cardi ac functjo In certain enbodinents a

clinically desi rr‘88?@58‘%&‘6%@@3@{'ﬁée‘ﬁWBIf?'@FeéttP@H Fisenas QJigraucieqyide

certain enfyigient s:oehmém@mgav hyy dedl 1ahye: Quwcsm 15 ke cslswongwf
further pro%ressmn of brosis. In_certain enbodinments a clinically

desirabl e @P&’dd@n.r@rt'wrh%ﬁ@.fﬁ)gfﬂ@f 71Qir3E{e 1D N ot ibioKribs Pitkdrfast s
I n certai nygrogh iRl F@tn@'fb:ﬂthféadlégnd%%s 'tr’ééf?r'\&t%‘rﬂﬁ%?rﬁ?e\}e%h@n e db@LisoNn

in fibrosis. In certain enbodi ments a clinically desirable outcone is
a reduct i GANYeY f@malﬁg%ateécﬂﬁ@ses In certaml FEPeEIS AN MNEFRNSE Hlisanucieptide

t her apeut n r
funceron raemeRah 39 (ShdeF Mfecie (HERE NG ol Sopbifify, Cspiols
among ot helBPRYIThgs, Paﬁﬂl@dﬁ]’ $EQADSNOf 710rEHQ 10 Al i Tediekritt ﬁ’ltE%rFtaéi n
embodi ment gy, 039 BEEGE R | rggggrgg%mhe bY ot QHARFIFNA, h%lseﬁf

bl ood |iver transam nases. I'I'ver sam hases i nc ani'ne
ani not r angf dritas é0 QAET‘Qetaﬁttd ambmhtb@tt@cpmasmt ofathef seterded (A&FY In kcartain

certain e A [ ;
cl cvat od DrBadeorre e Ateb A Ao 85 B s ek b sBB5P BB 500
U30038 enboadifeatibss. a subj ect has abnormal bl ood albumn levels. In
certain enbodi nts t pr.ov erein alter. ALT
b1 111 ubi - and/ O 05 e Tevareent ABLOE et 3.3 A BhL s MR, of
t hese | eva3EQiIB ND:0B & SEQ b NCa 4, [Sprodtgt (SPRY1), inl partentt@BBQ 1D NO: 7
enbodi nent s, t [ uncti S ,as d t he Chil d-Pugh
classifi cac{rl (?ra%] @E@e% TW;?' Jﬁﬁii'eélr’%egaﬁq N%él% L@f‘i i@r g?r}/ﬁl ver function.
In this classifni oaélazpeswmemermdnnrtemtas ¢ assorgh@tan onare@sl keesrdd | N
one of five categ ries: bili jn.Lev al,bum.n | eI prot hropbi n
time, asci¥@UNSHElS dbélnagaftysééw@% g%(?n% F’rsnsggs%n@ ﬁerg%r%!ﬁ?bf
t2 hg fo} gowenlg\mgan [@gmfma&tsm lDW@e?lToF] S@cgmg r\ia)':}a'd_rnghii,nmﬂ E&ﬁ@ RasRn
ng/ di a m reater t I, a prothronnin
time of |é%f@ LRih 2ndtor ﬁiﬂém & SReAse BIoRgl 107 dipTosk ?adf(OFrﬂ%OS*sageﬁ?tﬁ%s
| s absent idigdasesICRBD AdrpRipAksed add$@RsgenlMaANARIATIA FdrBcASShENAUMBRT
each of the follow . ng characteri stl cs present: blood bilirubin of 2-3

mg/ di ; bl 6%“'25‘?|3|W1I‘J‘6h RVefexmess R218 ny/ di; prothronmbin tine of

1.7-2.3 ILNR apqi rdes%ouérealHé#e.h%gpﬁt%%@t»d&rve@mﬁmb&ﬂabms it$ hBhdtd.
Three points are assigned per each of ol  ow ng characteristics

present: Bilurg.inalysés oblﬁéa‘@@mcvhaﬁa@m tfﬁ@p@ﬁamale@d@naﬁbmﬁfztﬁ with ends
than 2.8 gl pefH BiIDFLHRS o ‘id.ﬁ%t% cﬂlﬁf’e@té‘a{rdnb\l?fgapé’th?; bRl PiifetdRed | S

severe to reéefract ory, or encep y IS Se he scores are
added and n@?a%kemre%srmgn@mesaﬂd PBYbrreotein axpeegssinnidditionalys EBKr s

assigned f 0 i aﬁﬂ.. S
score of - 1@ %%Er\{ s%fcflgatggwaslghﬁe ,@%es'anﬁhgggﬁcpé;o g‘éd
her ei n r esndreased phospherBREARK ratio. | i vieis dlammrmm:slrr@aw‘remmynalhe

QLA A TR H ST
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WO 2009/ 106367PCT/ EP2009/ 001590 | _130038 In certain

enbodi ment sy b6/ 16dsPr obl ast cell is in vitro. In certain enbodi ments,
the fibroblast cell is in vivo. In certain enbodi nents, PEHEP2009/001590
contacting occurs in vitro. In certain enbodinents, the contact i ng
occurs in vivo. In certain enbodi nents, the cont acti ng occurs ex

vivo. Cer tUB0A3&ddi ti onal Ther api es Treatnents for fibrosis nmay
conpri se nore than one therapy As such, in certain enbodi nents
provi ded herejn are for treati n ubj ect. havi ng,.or .
suspect ed SWpl?g'\ﬁrttRjyf @Sﬁ% "CHHEH i fé?&ﬁtsﬁp L@F‘Pﬂd’féﬁpq'%cagtroé'ﬁe

therapy i Meagdisilienid ehadbichized &y, dnéndthdri patamlctaoNUgdRR! fibi®sis.
havi ng a &ucl eobase seqguence conp | enent ary to a m RNA or a_precursor

t her eof . Accordingly, ¢ gpegified er?ﬂj%"‘q{%‘%ﬁ“gest Wé’”?t’%@"ﬁ%‘&f@rypr i qu8-Her 8

conpri se @ﬁlaﬂnmc'éhﬁédnagene%nheméﬁna%tbw%'nb% maceut i cal agents.
In certain enbodi nents, additional pharmaceutical agents include, but

are not |imiteldlig 8lsodissaveradshereingthas it mprasimak wade! eipieariciadwe, the

f d |

Vasod I ot oy REh ARERAE fhrodld i eeraBenicd th S Raiof ifiia weiopt,

are capt ofcraaseandiuaher.| assessnrnr of , cardinaz &mction i eemeardiography

fosi nopri kayeafad tnﬁt”th@rddrﬁmlsﬁ'gt%rp{:teg%&{lf'iéd 51’@%&%9&?&1&' Q&F&é&eﬁé%B
nesartan, osartan, val's

(e.g. candesartan, Irbesartan artan
t el mi sar t MR-28 preemtecleft, veﬂalcclanmlatimm'e! niyiradikest garaimetass obfrgetional

sosor oi aX e AT alin P Be ok RARCRT PRoFR ik Eftofraters

et opr ol ohgart en‘&lghtamcletaalsesl eftpeptiricdsr @dédatpn, reedil mhpaiment of fractl_ohal
agent nap g secvAboBoa MY okl R e e tetAg Polatse
cycl ophosthesapedtc agémamrtthamﬂeannentl bagligratian cind yréventiomaf hearpfaiterent s
(e.qg., ant ox1 gd; ir?] ne ;ﬁj?l ng vitamns A C, E, beta-carotene, zinc,
sel eni um GPGES N EhE9E E?ﬁ?% Q 10 and echi nacea), and vacci nes,
e.g., the i mminasie awpetithg prosant arvdrtiofGdlatesvid ahpedigied fgforfof a

2t gen s OAaUGANS. cSmPTsing i Ferdlgaion. thacrRBHTHRIS, rephRnse
addi ti onagleibar @rmemS(m&camtot @ehfn‘?&és&fns@nfﬁbtbﬂr(SRE Bdirglirde sigd Fact

of one or nore %har mafeutl

conposi.t1 ons
2009/ 10638PHHIEBHRHFIN 0D 28 8”.’1@@%[% '&9 Jf‘?fﬁt}’é?ﬁ‘t Bieteddisgasise

ef f ect s i ncl ude onlehtsdimentNineairb@Bierir8giR  the efé berirRaet its¥Sand/drver
function est bnor mlities, renal function abnormalities, |iver

t oxi ci t y, NPT Rid1REPYS Mesarrges) RINAS WAYSCAYIP SolAMBhIFRF Tualionsng

nmyopat hi &@. pdrigulfx ot ﬂautat%%eaéeﬂoﬁéﬂ RHAH BRARE ihRYSOE AIN tReUM
may indicate |iver toxicit i ver function abnormality. For

exanpl e, FRENEBIUE B9 Wh%ymen%ﬂuﬁﬁ‘éﬁ leaddo the, de nEyx farmejor ef Fﬂ%?'
function Aoy BRdidgysite or to the diélet‘?d?tréfad MirE P HAITRNiR,  ONANOT AiRer
phar maceuti cal, conpositions of present |nven Ion and one or nore
ot her phatmeedinent fagé'ﬁ@%tloar@f taarﬁrﬂmgteérre@joms selected rfeort itheegroun
certai n emhadiinget §r§)89ﬂ‘?n|95t|cﬂp rM&LHRC&Hétbﬁ&t aﬁc?gﬂ(?rﬁ}etél&{'sf:ﬂhet he
present invention and one or arnmaceut 1 cal agents

adni ni st ethed:remom fégiorenan berse@cteldnfrwertbelmterm\tslsmpésE@nl@ NO aror e
phar maceut)i gf3| tions of the present invention and one or nore
ot her phar maceu I cal "agents are prepared together in a single

formul ati on In certain enbodl ments, one or nore pharnaceuti cal
conpositl invention and one or nore other

phar naceu é)sfﬁgé@ﬁ %@P prepared separately. Certain Pharnaceuti cal
Composi ti ons In one aspect the present invention relates to the use of miR-21, an

antisense oligonucleotide against miR-21 and/or a target of miR-21 for the
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In certain enbodi nents, a conpound conprising a nodified

ol i gonucl egy enmentary to a m RNA, or precursor thereof,
desgrlbed he?gﬁﬁﬁﬁgptreparedyas a pharnaceutlgal conpos???@ﬁmpﬁmmﬁﬂb
treatment of fibrosis. In certain enbodiments,. a conpound conpri sing
a nodified oligonucl eotide having a nucleobase sequence conpl enentary
to a m RNAJI038 precursor thereof is prepared as .a pharnaceuti cal
conposition for the prevention of fibrosis. In certain

enbodi ments, a pharmaceutjcal conposition of the present invention is
adni ni st erdRIMORISt n 1 BRrRSiST %‘dé‘?fsa@téoﬂﬁl trelatedy . diseagfiset Arcapriipease

bol us, et Gligonddedtigetidi g EaRAEERRYISas %Uﬁibo‘?lﬁél"eﬁﬁ@@wm&\ahas a certain
conpositions conprise a nodified oligonucleotide In a dose sel ected

from 25 n§eaBeNGey coRwlementay g, am@hwg Segeenfg, 155 PAFICUBD ASeBISNER),
70 ny, 75 Bhhol 290 95 0 5 115
. 120 n;? Zegﬁenﬂé?nylgﬁ n‘ﬁﬁ,Zp 1%fgﬂ1|R12q H’@ afkl %%nd%ﬂs?%@io1
160 ny, 16BCeRHPass/@ dgwns_tmnmgargﬁsanfnng RBSIt V\Dmportant to note that an

2009 11063G4RGILERA0AG 991950 YE003E i B SRl S5 end 0y acPOS

250 ny, 2%8mmgmerdaryrtg miRes! will, ie&d’ s} agi;er@?é)ssm or28@rmm o%éxm‘g$s@90

ng, 295 el 15 ng, 320 ny, 325 ng, 330 ny,
335 ny, g%*aﬁgasggg"'ﬁ%?,@%’OS%?W%E%?R%GO my, 365 ny, 370 ngy, 375
Ty, 380 Ny, 386 oge @Pecmine B8Gnily) sy MGodor 4EGnagng ALbosky;

420 ny, 42 . 430 4 5 440 450 g, 455 ng, 460
g, 465 w&?d’ﬁ%brﬁa[s’g%%edr@?e Cﬁﬂ‘p”gggt Steggﬁf mg, 495 ng, 500 ng,
505 ny, 514 nyprobitingn® samB@ dftan RRenpp288d FUsuffEd Frorpfibrbdi® antior 545
nmg, 550 555 560 ng, 565 ng, 570 ny, 575 ng, 580 ngy, 585 ny,
590 my, gg%’sﬁg’e'ag%bdﬁﬁ 895 ny, 610 ny, 615 mg, 620 ny, 625 ny, 630
ng, 635 M) 64ﬂemr;r@45eréqpre@5ianrmmu6$5 84QSPRY166h paﬁscuta?@Eug

o7 73, CH9\EDy S, e B a5 Ber s 1

760 mg, 765 Mowhetréth an,ele%ﬁedr@velwpmfmm?a%'é/dma e dTevel 9P Sﬁﬂ)utﬂnd
800 . In.certain such enbodi ment rmaceutical conposition of

the pr eseFftPRm/)el'ﬁ P%W%@F’rﬁﬁ%@”@ (fo%resgfﬁ1 IRNPt Behotl igbhddéof#de
sel ect ed Nfl@rﬂﬁ)@ %ﬁdlo’ichtﬁﬂ’ lﬁ@dﬁ%anw@ térga céﬁtﬁblr%m QQndTBategffiQrd%
300 ng, 350 p&%mdg n%; 800ng.

certain -é%@ﬂf’b@ﬁ‘ﬁéelaf?dﬁ%ﬁ%ﬁééﬁﬁl S%é'ﬁf‘ Eéfe§ft erile lyophilized
nodi fied oli QOIHLBHeeﬁp'eéﬁth’é'}ﬁEsérﬁ M\%ﬁf?&ﬂélétlé&?@a%étho@f&%’ck@ﬁ‘r@ of a
di | uent, e g., sterile water for |n# ection or sterile saline

i nj ect i onPharRtacewiicaHY taative c@mmavadder itke deatmendt andier ke areventlon of
subcut ane i v n r n
into sali ﬁisejf%m%kr:éerﬁﬁ/roﬁgﬁﬁglg ng %{]Sgeééﬁdﬁg?ﬁ%ﬂgédﬁgﬁo %Fé& d&h ;Br}éﬁﬂgo
ol i gonucl Betsters ¢thi ch has been prepared in water for i I’lj ection, or in

| f 9. b
s ne 1Ol MAERUD, a it AL TR Shof S b 10
ol i gonucl 860 I@N@aY ob EELBIBRO: AyTofbi, Krltﬂmﬂ’lltﬁz dashINfpohoxl ut/odéindl t i s

225, 250, Ch7s. coigtgIEMERS Shaciineein b il o0 555 550 57

600, 625, (3650, D@sBniningChe efect of Bk c%ﬁﬁiatsaaubﬁﬂﬁ:errgw bt saoghd,i ed

| yophiliz i gonucl eoti de.. The ophj 14 dr ug_produ 2
packaged Te@i A8 ASEE80 o Suneal ser Babtar v b BoREBRs S EATINRE 7

cl ear gl assSEQaID (NOIMBNT gitd, U1t aPiee IFast adfb, Lako pefce Rt tihdieates a
brom)butylhrubbert cI“osu§e and segl ed with al um num FLI P- OFF(r)

over seal . PrarmaceulGaily apive ¢PMaUd: ment's, the conpositions of the
present invention nmay additionally contain other adjunct conmponents
conventionally found in pharmaceutical conpositions, at their
art-established usage | evels. Thus, for exanple, the conpositions my

In
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In certain enbodi nents, a pharnaceutical conposition of the present
invention i usi ng known techni ques, including, but not
limted to‘ﬁ?gﬁﬁggﬁggssolv?ng, granulatigg, dragee-nak?ﬁ&?mTﬂmwmﬂﬂm

| evigating, enulsifying, encapsulating, entrapping or tabletting
processes. In certain enbodi nents, a pharnaceutical conposition
of the prdd¥B8invention is a liquid (e.g., a suspension, elixir
and/or solution). In certain of such enbodinents, a liquid

phar maceutical. €0mposifi LS. prepared using ingredients WO

2009/ 10636‘%5%1’7 éﬁ%ﬁ%%é@ﬂg” 38 known in the art, including, but
not limted toPrmﬁde&f?erginy&xelrﬁethO&ié for t@btedalssibjet! Aamang ogsapeoted of
preservatives, and .coloring agents. I ertain enpodi pents, a
phar maceut1P¢E8 @Jcﬁﬁﬁﬁ'sﬁgf’owgﬁaggl‘?éeﬁ%@eﬂ? f‘?rne%%F'ﬂo"h Siugjegp 5%”?'%9‘% 8%g.,
a powder, Hagiphedr, siapeiet srarfAHENbrokis. FeEdridim eafbolinednte nhiafi Membes a

solid pharnmaceuti c&%, conposi tion cqnﬁri sing_one or nore . .
ol i gonucl &8MPHE’ RAMBIRYNI%doudi REPIEHgRetiiad 10NgomtleptidRehaying a

i ncl udi ng,nubldbbasy sbiadc@dedRplefepl=198 a SHARKSor di pldlHsSr thereof. In
granul ating agents, lubricants, binders, and disintegrating agents.

I'n certai fCEABSALANIMENtsathgHaiRhMeiBWRiRc3) conposition of the present
Invention is fPBﬂE’érﬂ}r@ﬂ??@hﬁr&?Q@ m@frﬁeé‘?&adrgvrbntigﬁgib?dsﬁb RuChutjenat

preparations are typicall onger acting than non-depot preparations.
I n cert ai niskrfBodPr@lARIBg fHesis.piepantaini onkodimentad sieh Jretheds lgpmprise

i npl ant at ialgmr(igtg{in{_?;(ﬂffpgesﬁHjléEPté‘tr‘%i{Sl%r OfieVeMgiTURGHERT oY) mBiifidy

intranuscul ar njection. I'ncertain enbodi nents, "depot preparations
are pr eparégbnusiestde haviaplaenyuéghaseiseqoendeyehrogieobiiannta @ miBNS qrfaor
XA e, A b L AGF ERbBRL R, Ve AIRNAT MFERRNOE T eSi NS, O
as sparingly soluble derivatives, tor exanple, as a Sparingly soluble
sal t. | in ce@rtaéi nembrbdidiemént $he afiphsis mic eliver c dbrosenpbsi ¢drtam of

t he prese i i : j dAel Vv , o

ol 1 very SEollitH,dfis 18RS BBnd eliBoley Tl Yol BEBopFBEE Wi s i
enul si ons skiGdiresin detentadn enhoslireans dhe fibsmiuls tadiapr fépasis.nig cetairai n
phar maceuié al

i . €O sigions.ingluding .t hose .conpri sing hydr aphobi. c
Ponpounds PR EATRR dorfR i Hipe Mg IR R R r et B i PR ks
di met hyl sinhdikrakds. dm eetisie @mbddimens tige fibresib dagerdisted dibpisat macetain cal
conpositi onbof. ch %S ent. | nv?ntif%n conprises one or nore
ti ssue- spSRPPHITE ﬁjﬁrlosr%PeS&ﬁeé's' d%¥¥-gned to deliver the one or
nor e phar maceuniceatbinagebddimehtst t‘rlm mb@escﬁhhvih@weamsir?t;mtetdmfmmigfﬂbmsis
ti t . F , 1n. t ai i ts, .
s ke b BB AR by P sui
ti ssue- splenfifiedl agtiaimdy or suspected Bf ¢RGIKG! fbrédH odsNBNBst ane cardiac
phar maceutj cal conposition o theHPresent, i nvention copprises a.

f
co- sol venfiSE338 efh GIAIRMn 1 @il cyPRAIERSS: s nge H‘_br FeEPI¥%r
exanpl e, bénimtelcahod ,sﬁééw@%édiﬁéwrdi@@ﬁlﬁﬁotid@ M&ieg -dTirkicbbsse VWO
2009/ 106367PCT/ EP2009/ 001590 ) .
sequence complementary to a miRNA or a precursor thereof. In certain
embodiments, the miRNA is miR-21. )

In certain embodiments, a cardiac disease or condition is cardiac
hypertrophy. In certain embodiments, a cardiac disease or condition is
cardiomyopathy. In certain embodiments, cardiomyopathy is dilatative
cardiomyopathy, hypertrophic cardiomyopathy with obstruction, hypertrophic
cardiomyopathy without obstruction, restrictive cardiomyopathy, arrhythmogenic

right ventricular cardiomyopathy, or diabetic cardiomyopathy.
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U30038 organic polyner, and an aqueous phase. In certain

enbodi ment s werehr1@es7sol vent systens are used for hydrophobic
conpounds. A non-limting exanple of such a co-sol vent sHcSI/BrPR0dE0IIvE
VPD co-sol vent system which is a solution of absol ute ethanol

conpri sing gé%v benzyl al cohol, 8% w v of the nonpol ar surfactant
Pol ysor bat & and 65% w'v pol yethyl ene glycol 300. The proportions
of such co-solvent systens may be varied considerably w thout
significantly aht@HhRGhb&dineaR %bédrﬂltab! dRRdsd axb&r\anyomaao@&ﬁaeff bﬁsayc&
Furthernore, the identity of co-solvent conponents be var or
exanpl e, ofiBeases i reitaiambodipens, asediangiseans @fccrv@mo@ds theeg- rel@m
the fracti z r

bi ocompat %Preaﬁ'goﬁisﬁéesregoéoﬁgfrf&wfg)%n%r\ﬂﬁ@, taﬁ@ﬁ%eﬁlgoiﬁﬁla?ﬁi?fag{hgﬁ,, chronic
pol yvi nyl !pyymafdinabllofaeq:tmndarmamrrmwansomymwmcﬁiatad ifidessismay
substitute for S:

phar maceuti cal {gg)érrphéﬁl q?%ond'of? ”th CS?‘ggéﬁise?ﬁ%P?‘?“ﬁ%t@o' h;%lagtgzsallu&e In
sust ai ned- tstafraseboystants, Hearbfailurarist hymarkemamplreadffaﬁwreh destolic heart

sust ai ned I ease IS a sem ble matrix of solid

hydr ophob| 'ﬁ)rSI %% ﬁ]f%@w’a?rr{‘gé‘ﬁﬁ @Hﬁes, sust ai ned-r el ease

SKSt ens may, flepemdaimgemh:otm&tms Cbecmr?aair:] d‘ﬁauég:r Ccﬂioﬁi&s}?s heart vaivg

phar maceutlca over. a 0 ays, s or _nonths.

P Cor s ot s Bt SRR RRlse deBt A st FomiGr Bive Fhetn:

i nvention acﬁumap@rswixofsi@r trﬁfu@brdadmﬂ?é slehasik Odr: pdimoﬁ@ﬂyt\aawe @ffen?%l@ Nn
ate conbi ni ng

enbodi nent s rpaceut i c ion is form

one or nor‘éer@(ﬂrgrﬁgﬂ@?e{? E? Pﬂ@ seseds By oR @I'E%‘{f%%“% F‘Hrt'ﬁne
or nore phaveacrgbfficiahéy etﬁ@@dw@ebl &/af@l Ih&kfBciefd t ak N pafm&ith valve
carriers enable pharmaceutical conpositions to be for rrul ated as

tabl ets, ghfydcienyagees, capsules, |iquids, gels, syrups, slurries,

suspensi ons angrgfiged hé@in éf@rm@n@lds lraq%%fnh@a st?ﬁﬂje@t AEhE6F sudgacedrdrai n
enbodi ments, pharmaceuti cal conpositions for oral use are obtained by

mi xi ng ol i RpigCiIBtis dwhergin Hitesehiestdias a dveradissasepplepandition; i sprain
exci pi ent serhidiefts, #8libRELidRAlifidd sr% hedind @r s éﬂe'créo%f fistoSit GaLS

i ncluding |actose, sucrose, mannit or sorbito I"ose

prepar at i Grideasianegiver ﬂeﬁeaéﬁawm@dltwau e certain mquwts'sﬁmwethoﬁée
starch, p t ' tyy N I
hydroxyprggﬁ rrgtéh)%?rﬁm : u ggstg @ QH?PSH?Q @J’ﬁé& t(ﬂgf) 4?&@%sg£9ﬁ§d?or
VD 2009/ 106BEPPETY EPQETTE00UBREMEBtBHo Ep@llﬂj? pie@ursabrhléerepfvm

In certaing ﬁ%ogh%@ih%ntfutﬁg ﬁ‘ulﬁ%&tigrrﬂiﬁ 51 0pt b%léfn&foqmglqtsa@dhver
auxiliaries are optionally add I'n certain enbodi

phar nnceutdlwlsec@rrpmmﬁrbm% chreni¢ divaednjuy. dbt eeirtain @mtmdgn@‘rtsaaa@\@e
cores. %ratsg'g'r & tﬂ%rﬁqgtﬁep ﬁé'\ﬁltugg{n?échgrg ﬂ'g%'éhﬁm(% bdlments ?
Cross- Ilnke pol yvin one, agar, or ‘alginic aci sal't

t her eof , shswatltessméemdonms dnlegahtm € vua:semfawem In certam embodemeras raa liver
enbodi nent e r oat uch
embodi nentoiseag%ﬁogen {)ﬁgs q‘n&‘é osoolhg e?rnagtlsb lll'l Q:%Tc‘t |n 88 !Fn%'nps 3
opt i onal | yiverodisexise oglmunamarblsccrrrhasl.la poI yVvi nyl pyr r oI i done car bopol
gel, polyethyl y and/ or titani ym di gxi de, .l acqguer sol.utions,
and’ st abl o of JifRe B 37 B nbte 811 fsdttient of o SbIER BRM '

pi gnent s rmypélﬁecadﬂ&dnrtgmﬁrahb al/Berein tdé@gqecmtatnmx one lung dlSIaaGeroﬁ' ain
enbodi nment s lﬁhar ceutica for_oral n| st rat n are

1
ot eaneliPe s AR b rege Rat, resmethpds dor Lk Heateti rorl 5tk oo

conpri se Qiuhtiféd FBMRAVRREMNBARPEticead! RAMY Soredis t\hﬁer@rrem@rsubiétwagla@n
in adm xture with one or nore filler such as Iactose bi nders such

st ar ches, '6asy/Be [4i8r fiseanes °§lf(9lﬁ‘dé'§nt N &eﬁ?'“nﬁﬁﬁ%@mﬁ{%t%ﬁp et Qﬁﬂ
opti onal | Yomphigdi écﬂrﬁiﬁfs?endgn t6€ht a|Hie &IMR0 GhduRaS ,oh@&ﬂfd@%ﬁrﬁb't h§\ﬁhg a

conpositions for oral dmnistration are soft, seal ed capsul es nade
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U30038 saline buffer. In certain enbodi ments, other ingredients are
i ncl uded (ew® 2009/@5Ld1 ents that aid in solubility or serve as
preservatives). In certain enbodi nents, injectable suspePSI/BRE09A0E90
prepared using appropriate liquid carriers, suspending agents and the
| i ke. Certain pharmaceutical conpositions for injection are presented
in unit dd%é" form e.g., in anmpoules or in nmulti-dose containers.
Certain pharmaceutical conpositions for injection are suspensions,
poput 1 ons ki8IS BRTAR Ghict B ARG NoCk ShiRRToIEY oRR0KAL "
ormul atory ch As SUS pending, stabrlizin 1 or “dPS pPersi ng
agents. Oélnetraofnirsoetrtmrmtembsdmemé éhé oniRNAds 'mlRﬁhalmmrmm emmabdiments a

conmposi ti nlnlude ut ..ar Ilmtedto
| i pophi | i 215}18 ég‘gear?fes%gﬁhal?%? {syc 6?rf§bb§{}’(ﬁq"% é’é oi l, synt hetic
fatty acid estBravdegiuhéres asd ydthadse fdrethortrdatinghty ot ral dﬁﬁgectarminng or

| i posones s nj. on, s ensj ons con n. subs ances t hat
e eane FHESHEE RS o e e ERI R eoract RS AL ReBtpiipiner diseate

car boxymabhy:bn@lﬁd)rh UABS rrod@édinerlin a0 raaKbdAfor tﬁbttrmbhtyof § Webject
suspensi onqs? ETE%I{ ﬂ% contain suitable St%bl | i zers or agents that
i ncrease {4f8 VNG YrSUSRBCIBH & MaviBatlbEey’s, aysneid 18 stbleshhevAt t he

prepar at i @asplonBi @héy dseBse v rh8RioR OlrH k@818 - embodimentsD se&f tradthods
enbodi ments, a pharnmaceutical conposition is pre@are d tor

t r ans mucoSaMPESf 3fimainisiaringnto | sdyedhi A Broddigdho legti¢g shaving a
penet rant auapeRR kddiRc® Whenhb@r Eérﬁﬁleﬁ\%n R@rmm‘\ Hr€a uﬁr@@ur’s@r t he

formul ati on. Such penetrants are genera nown I n the ar

In cert ai HesmAfol eItz embogimemiacBatMiBIA sonifbai + ingeeriadn 91’“@9@%@{& or
adm ni strghd oBiHRY H&Q%E@t bPNeorfdidrl i8 @B HWF‘;F phfﬁéi%%h' CRl certai
conpositions for inhalation are prepar in rmof an aeroso
spray in &mMppéissnts eraiobae Riseeseohestiditionds a boediveisaelotlatascdisease. In
phar maceu mqﬁﬁ lcﬁébta

di chl or OdIE‘%| uorsgJ at?ltged"gle'r%tls %:ﬂédg]‘sf‘esg?gﬁregét}gé ane, seSisSrterial stffness,

di chl or ot Befigsrlamsise O anteriossiaTbeis. idi cexaiteebodimiaets end otabt disgase oi n
certain e 0 S nay
be. dot or e aa o p oL KR R b BRI SR e MR Wt T
enbodi nenﬂ@temlapml&ressahﬂ ceaamrerdged;nmots arse other adiseaseadre comfition is

2 powder aebaaRE BbRNSP ftelaRle Mo, REGond FHisRl HERrERARL °°

sui t abl e gyshareic tﬂa&etssumbctam fiaats@ss emediastiraal cfirosidOmyelofibrosis, post-

2009/ 10636.7P In certain enbodi nents, a
phar mceu?qsgggngjgg@gﬁ)g?%or ig}%ggg'g Oé%la'ft%rlmsr ectal adm nistration,

such as a suppbtstitedi ¢eren Led enridtiosdsenfone tre@iid aan subjestic havmg a

Dt or - arti o oBERIRSS KRR 08 BENaT piaRe: SRS o oRE Tt

pcg ar rraceu?dm:alste:rmgpm lat sujedtshavimpar exlispotted affi KlinRaAnTitroptdlifdrative.
rtaln of. s

h phar naceuti cal sitions c ri se bl and
moi stur i 29 RoBR B cBolasn PR MEVER & MusiRebeRs SRAHSRSF Whichaisl e
oi ntment dms@smenehttea MIRNARbEa Mécurédrith@dot On cBRENMMbddinents, the
petrol atum us volatile silicones, and lanolin and water in oil
emul si ons™ § sui t abl e cream bases include, but are not

linmted to, cmhé ﬁfveam@@@dhwﬁémp%rhte% @ PHRRIAL21 based trédtr@fifs! D
enbodi ments, a pharmaceutical conposition of the present invention .

conpri sescaéJCﬁbkﬂlﬁ nxeive |targ@mg;$wfucor@npﬁrsémm@dta@im PIERRY- Tenediatedve
amount . Im@%ﬁgtrfémngemagﬁéér%af@ I Fsh@mmetﬁétﬂﬁa# L8 bokersf r@é‘sfewg nRfFgunt

is sufficient to prevent alleviate or anmeliorate Sy tons o
di sease ofifférgnproanesigtpee ehviingalesophadee!, sm@cadelmepafgmprr@atl@’aast

Det er m nat neé‘r %il?rﬂa%lr@foﬁ%&%&alownﬁéﬁ%e \ﬁ%pgfs%gﬂ.fla} éan he\éﬁtarﬁhn

t he capabi edn e ar
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form In certain enbodi nents, a prodrug conprises a short peptide
(pol yam no to an acid group. In certain of such

enbodi nent ?Qb?%](ghgéeégfl de is cl eaved upon adni ni strati on PCE/EP340A0Q150
correspondi ng active form In certain enbodi nents, a prodrug
is produced by nodifying a pharnaceutieally active corrpound such t hat
the acti v&J3®0&pPound wi || be regenerated upon in vivo adm nistration.
The prodrug can be designed to alter the netabolic stability or the
transport c&araoterl tics of ad ug’ to mask side effects or
toxicity, |°HB?%’vé"' FUC YTERIACYHT TeHkeMizy BRNGreAts pRCest H’e‘*F to name
char act er is8#eGs tgmproperties of a drug. By virtue of know edge of
phar macodynam ¢ processes and drug netabolismin vivo, those of skill
inthis art, oh e&”%h@?dﬁﬁ%ﬁ@ﬂ@éﬂ {elatesito dhe cinsnerE. PLVRAMhaNYah
desi gn pr ﬂ@ré&ﬂﬁ oPftnd %o@é’ﬂﬁ%i&ﬂe&%@ﬁcere es. NogEadYed ARBEONSEH g2l
Chem stry A Bi'ochem cal roach, Oxf Uni versity Press, New York,
pages 388¢l3umy ma@é}et@mbl @Jmmsﬁ!sc!osure of thase eancer tynesbodi ment s, t he
nmet hods provi ded herein conprise adm nistration of a conpound
conprising a nmodified oligonucleotide. In certain enbodinents, the
conpound &6rsindtautes obAdBaNsiiaéan ol i gonucl eot i de. In certain
such enbodi ne i

hybri di zed tonlg Ce(gf%lrfg%gy%n?é)%nﬁlgagt%nﬂg@% Ldbi%ct%ohﬂa‘?@gg %Péntéjrgi
doubl e- st a@mdmﬂradjbn gtm@ert@mcembmijmndntsl radommshemng doha (sdbjeeht:emptlﬂ:&s

forms at Mot seeRisali T AR pABRORRAS RuBARRARE £ lmRtl .

hybri di zatderoprises salbnmdnéomlad]hlhgtranun‘i eoti de to a conplenmentary st rand

forms a bl unt 1 s.of, the, doub].e-stranded .ol i
Compound. 1 JEREcRl SREGERM BRI R SbiSa RS 4R | ©
ol i gonucl| adrhintdtratiompi seﬁam_rmnmmmme addiinistenad tblmlsedjeauebmpﬁseies
Corana. 1 et il HOB s Hinnn S LR a8 Tor M el Priaton Motids
nucl eosi dee wdeef atcatiigerbor é@ﬁiﬂﬁdﬂ’dﬁo@ﬁuﬁwg’@ﬁbnfh@dt @rggynucl eotide. In
certain enbodinments, %?EEQO e or re additional nucle05| es are at

the 3 ternind®c5ftal dnes f9rgBisteredine 95 PHINRGAN, p@MInistration.
enbodi menhs cethinl Qaiﬁtﬁod?rﬂ@nt@ucﬂnﬂ@lbﬁé ca‘dnamwﬁtoamdo%r@ést belivene &
nore WO 2009/ 108‘3(37 PCT/ EP2009/ 001590  U30038 addi ti onal nucl eosi des
i s conpl eAREARAURGD (JigpRucipaiidgeto thgalung, of & subiactehp dahatalinns Fallgwing

nucl eobasighghtiG@RB aCii®jddt offﬁéu%s@ﬁi@dtdl@ﬂﬁucléﬁ!ﬁbe@@dﬁ%lebﬁde distributes
conpl errentarﬁ%ﬁ the target RNA. I n certain embodi ments, a term nus

of the c betpyrospa ptamed g tisske drcludirg alvaaler macsIPhaDPRed
nucl eosi d@ﬁs,lrfo%hﬂé 'éﬁﬁhéﬁlﬂfﬁ hRodt G0Rke| Bhddthellipd IMMAUrERMiSISE e inefium. A
nodi fi ed ollgonuc eotide. In certain enbodi ments, the one or nor e
addi t i onaguitp lﬁk@%}ﬂ%&refbguf&élgerdr@‘ atPherBaceulicalr ¢amREsition eeraprising a
conpl e”E%édlﬁeétdl@@ﬂJclédedSeﬁElﬁbé‘s eHEIﬁOQI H&”furﬁned he Qnﬁaﬁdarﬁoﬁe%uhzer
addi tional |inked nucl eosides are term nus of

conpl enerfleyiop. Starautations andr mih@dénf@odnmmg theosigel doft drontets IUiSllﬁHed
nucl eosi t

addi ti ongﬁbnuc gggl ggq? gé}P@t %P%aﬁbgb%ﬁi%ngbr%% e%bf?at‘am)f?gdt%ﬂ I&n%s
enbodi merw@l keowmipdoose st ins e artmddidttiosal mmagtmdewlm inghide dry
conj ugat i i ch enhance the activity,

cel lul ar F%ﬁé{eﬁ%ﬁmﬂe@g&b%%%a dke of the resulting antisense
ol i gonucl eot| desertain eumadﬁhentsmrmabmdlcmosuthmsmé et:lmlmaewd to

chol esterohiev i d m) ety. Addit g noji et & '-ﬁ
conjugatio %}aﬁ'yé Al h3§5?1%\rﬁ)| g Bﬁﬂ“f’ﬁ % BRIV ne,
fol at e, rﬂﬂiermmstrhmmrddelar,ersaatﬂfﬂmutmmel caapbshidgreto fHeummg,Sw&h nsinimal
rhodam nes,, coUmarins, and dyes. In certalin enbodi nents, a conjugate
group i s XPEUREPWEctly to a nodified ol i gonucl eotide. In certain
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WD 2009/ 106367 PCT/ EP2009/ 001590 U30038 exanpl e, nucl ease stability.
I ncl uded i ng groups are cap structures. These term na
nDdlflcatlg%EE%?g?géi a nodi fied oligonucl eotide from eRERERIIBYE590
degradation, and can help in delivery and/or |ocalization within a
cell. The cap can be present at the 5 -termnus (5 -cap), or at the
3' -term nd$300388- cap), or can be present on both termini. Cap
structures include, for exanple i nverted deno,/ abasic caps.

Sui table cap s tures i hyl ene .nucl eot i

1- (bet a- Der yt h?‘ga\ﬁP’éﬂo ‘F?F ‘gw&“aa%“ rg&@s |%/q{1,lcge it B8 1Y ’m@% to,
car bocycl iggalnyedtgiotiiahemudosdal S int@inur remiensi, t1abicAL duppbsittRy, ﬁh'ﬂrathecal
L- nucl eoti de, an aIFha nucleotlde a nodifijed base nucl eoti de

phosphor od? tfayeplicelal. nHﬁG%perﬁo"lq"i’l'eo ‘B‘é@ﬂ%?hr ayEAcuRGe| e@irﬁﬂ‘ésc%
acyclic 3'intthmaRMSrynHAd fdatiforapn acyclic 3, 4-di hydr oxybutyl

nucl eotide, an acyciic 3,5-di hydroxypentyl nucleotide, a
3'-3"-inverted nucleotide moiety, a 3'-3'-inverted abasic noiety, a

3'-2' -i nverdrigth Ot s diblgnsdiety, a 3'-2'-inverted abasic noiety, a
1, 4- but anedi ol phosphate, a 3'-phosphoram date, a hexyl phosphate, an

am nohexyl phokiptratadn e@bgdm‘pﬁmph%wth@ssﬂe@ndgpwm @t ¢lingatle desirable
oSO OBl S oup hg'9r SEpRUBRARERAGB RS © Y. Ahe

non- bridging net ona e nol et yl phosphate, a
1, 3-di ami no- 2- mr@pgain pmgwnmn@ aeclmmrmpe@mble phtosmids ¢he amelioration
6- am nohexy|, , (o] e

hydroxypr)égy gﬁg@gﬁ# Flcreaasé %n §%E¥%ﬁvgﬁr)c?|eg%hagiﬁw ?Jﬁ%%hm‘galy desnrable
5J- 51- i nveutcenteabdisd emetiortion o&ldﬂlvqmitmmtﬂn@hlamrdam eerta:nEémbodaments a

bhosphor artian tesfats <BsR: ipd iR Stialiiistofdl iyenio

Certain Ntrctatﬂmasmbﬁdcqmmﬂsesclmlcally dé’glm\biatlel(dchaees Itheﬁp&vsfﬁﬂidlodehéaW

t he treatnen nt| n of fibrosis. . In cert nts t he
ot hots. o et lordisgy f'betdle Sysh iRt Sty BT ARG e i
conpri si nmeaprwdnmoredf Cbéft g@numbaatdﬂdﬁaon lA cafatualemtﬁmnﬁdmmtcﬁzmcalm
nmet hods c¢ dmnls ration.of nd.co ing a nodified
ol i gonucl gg%) ﬁo@%ﬁﬁfer?f%‘f%%i‘ ngg? rrg 'ﬁqq”&)nucl eoti de
has a sequence]ntdéﬂbml@nb@f@bﬁﬁ@bl&l‘%llﬁ{@e@nréﬂleﬁb@tc@heﬁs%e\fgué@‘éérdiac

t her eof . g)r;] certain enbodinents, the mRNA is mR21
2009/ 106387 EP2009/ 001590 U30038 Nucl eobase sequences of

mat ure ni RNAs IﬁrtfértbfheémbﬁdlhfeﬂﬁawMhlﬁaﬂlgsde%ﬂhblg%tm@ﬂ\%sarﬁélﬁﬁétldﬂed
herein are, t he sequences found in m RBase, an online searchabl e

dat abase BfHPHRAN SEHRERARCURENME AfdnsrivodEsreBlgRYteame is the slowing of

http:// m RHBENPrERBERER afF - fitlrbsis ENY IceR&ini @mbb@inféh@BQSEIlrMNeﬁ@:@rable
dat abase represent a predicted hairpin portion of a mi RNA'transcri pt

(the sten?ylgeps s Baecha tingrof fWBAar ORI 1RO setis-OR CRHAINRIRASHEENSA t he
mature m BH'ﬁsa‘ﬂf?@IE@iFmﬂe olk@nid B'%réd@m AP Ro AU fNEGTaih RufdifirfidhaRase

are not strict recursor m RNAs E)re m RNAs) | ey in SOMe
i nst ancesdlnﬁ@ﬂﬂgés*fﬁbée PYLEOTRE ANA Tede @'E)Wecqﬂﬁﬁﬁkmfée%tequence fromthe

presumed pri mﬁyce}téﬁnéﬁbbﬁhen?@g tﬁé@%ﬁy 2ab %ﬁ%ﬁ{écﬁsmﬂ)?&@d' bed

herei n enconmpass any version of sequences
descri bedliven frRegtisas diven. foneifont n@ynbtﬂsas@;ssgéqbuem@@ ﬂmcamslestanwmch

sequences %‘3&%' Bed AL %tf@%tl‘ﬁ%é tﬂ&oﬁ‘?év%%%fr ﬂ&ert{ﬁfns@nﬁ? S, T eaftdin®

dat abase. sequence ase“rel ease na € re-nam hg
certai n neRMAGMeAlss acgLfEnd hdamatﬂmermailieas&lmaw hes eldvaied hloudamwelt | on

encompase AT EESor Gak npL ol RARNERar 0Pkt ofaRRe AT Rl Rtese"

nucl eobas(a&l.%qudraspanaesdrmnoméngféresmm Irdesrtain petbddénents. a subject |t
i s under stood t at a0 nucl eobase qu et,fqrth hereinis
i ndependef?"" % lf"eﬁaﬁin&ﬁo'f oﬁ% % e&mh@f’@ tbgﬁu At etPnL‘f@f‘%'Ha de
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WD 2009/ 106367 PCT/ EP2009/ 001590 U30038 stringent hybridization

condi tions. wlCee@kfgl Yy, in certain enbodi nents the nucl eobase
sequence of a nodified oligonucl eotide may have one or rR§{TgEP2009/001590
m smat ched basepairs with respect to its target m RNA or target m RNA
precur sor qs_ﬁ%ggnce, and is capable of hybridizing to its target
sequence. rtain enbodi mnents, a nodified oligonucleotide has a
nucl eobase sequence that is 100% conplenentary to a m RNA or a

precursor ehilRuRRdnts,| B CRibjedt Nh&ToagioRREL %iod&eaimrﬁineq&?é@ FPAaREE Of
a nodi fi ed oligonucl eotide has full-length conplementary to a m RNA

I n certai BTRRHHRBMBNthe, Methad- provides hﬁémnaﬁﬂifedb&é\%%q@@ﬁb@ gnd/or
UAGCUUAUCH ' i
ﬁaﬁﬁ‘é@#ﬁ“{h% bl&%@u%ﬁ)tm %aser&%'F G @EQ_Q% TRRLS P

mR- 21 stem op sequence has the nuc sequence
UGJCGGGJAGQIWAU(D&GACUGAUGUUGACUGJUGAAUCUCAUGGCAAC

ACCAGUCGA Q N
ertod rents, e ST S0 T SRnR BT YRb tmation s assfa S D ot
conpl enenfagly dassﬁuhatrmmsﬂswbawbtcbmeemmreé cfusﬁéssz Bedr flinetich. asth8EQ
I D NO 1. ts o edoll | egtide has a
sequence FRATAORLMTERoRETES 75 Siribtindole Srsu B iarRe st 4 fishua
st em | oopcateqordzec ebifirebirt devels, aalbBER HEVAE): pﬂo’lhrornblmeﬁme,i rascites, and
enbodi nent s

modj.fi ed ol | tide h h
Phood ek ReorfialRativ, St Raid P e BRct Por, Ao B HE oM EMa3 Shprateiii® no
1# | n cepiedbnt: eldmddjiirmnhsagaesmtﬂ_aﬁlzeairrgvcﬂgtﬁmc%bmtmﬂgf bmsateg tﬁ?qeesgc?D
that is co enment t.o .t he | eopases Io (0]
o 11° Rl ikl e AR 1 7 Wi RiRaT BpiuRizad el (B e
a nucl EObMeSGQ%ﬂéﬁt Qﬁr@fdeﬁhélgpéth? Oupbenabawe p@iﬁtseaséeaéjsigned per

Srood nonSEEn Sl S PIEAS ShRTASTRIIS e BlesBh Biood BilibBobiaa Taallbiess

consi sti ngijbirt 6163 B%' 2ohagml; %ﬁé‘lﬁﬁjﬁﬁlﬂn Sifife 501 ¥Ip 8INREQSLsNOmikPto
In certain enbodi nents, a modified ol i gonucl eotide has a nucl eobase

sequence FREerale o SRseRhAiRathY I Bild Hies pehiswestssissrdpeseagh of heni R
sequence ABRNGS bidtaBleRsth. praden200RNBR03P PEdieFRRAAA B0 ARAN: URAR38

albumin of less than 2.8 mg/dl; prothrombin time of greater than 2.3 INR; ascites

is severe to _refractory; or encephalopathy is severe. The scores are added and
Class A is assigned for a score of 5-6 points, Class B is assigned for a score of
7-9 points, and Class C is assigned for a score of 10-15 points. In certain
embodiments, the methods provided herein result in an improvement in liver
function as measured by the Child-Pugh classification system.

Certain Cellular Phenolypes

Provided herein are methods for inhibiting fibroblast cell proliferation. Also
provided herein are methods for stimulating apoptosis in a fibroblast cell. Further
provided herein are methods for increasing Sprouty 1 protein in a fibroblast cell.
In certain embodiments, such methods comprise contacting a fibroblast with a
compound comprising a modified oligonucleotide and having a nucleobase
sequence which is complementary to a miRNA or a precursor thereof. In certain
embodiments, the miRNA is miR-21.
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In certain enbodi nents, a nodified oligonucleotide has a nucl eobase
sequence t hgb b 6P enentary to a nucl eobase sequence havi ng at

| east 80% identity to the nucl eobase sequence set fort h BGI/ESR@IPESNG
1. In certain enbodinents, a nodified oligonucleotide has a

nucl eobase sequence that is conplenentary to a nucl eobase sequence
having at Y 85% at |east 90% at |east 92% at |east 94% at

| east 96% or at |east 98% identity to the nucl eobase sequence set

forth in SEQ I . _ln certain odipents, a, nodifi .

ol i gonucl eot i dgn &rtaln nﬁ'@P%‘B’aeggs'sgifugfl%%b%ﬁa@' s'scé'?mY'gPreﬂFafgg?'B a
nucl eobas ezrstegiiraaate, tha\fibrabladt cek &sin vVB0Yn cenin ¢éyibbdimaniy tHeeadmsmting
sequence of a nmi R.21 stem])oop sequence set forth in SEQ. 1D NO  11.
h eert ai rPoGH5OR NGt CERERoTpSUaCHI onRIIASR dSHS NP ST
sequence tdmtiodiento Ak @BRRCHNY otcur@eRVivbeobase sequence having at

| east 85% at |east 90% at |east 92% at |east 94% at |east 96% or
at least 98%identity to a nucl eobase sequence of a mR-21 stem| oop

sequence sedrtdimpbiditibria IaQdoRNO 11, In certain enbodi nents, a
nucl eobase sequence of a nodified oligonucleotide has full-Iength

conpl ement ary t EaMaRiRNRr Werepiedpas eoRbtRemeEe thagtane therapynAs gt in

precursor dhgineghbodiMeRBR pdlide8 HAdh HBE histhsRfkkhach al dBpRURLhaERS | de
has a nucl eobase sequence having one msmatch with respect’ to the

nucl eobas &' SeeRRARE ORI fiResis eomprig adninitesingeairisast aneethe@Py it n
certain erafoRe SanfinRAnG! 80N YR GRIcledfad dRarind 40| ARAZRSSe
sequence having two m smatches wth respect to the nucl eobase
sequence cGRat¢nEergoRMementay toraemiitNaor aipseaefor theteelert ai n such

enbodi nents, a i fd.ed i ﬂ%’ﬁ eat. . d b .Se

havi ng no nor elﬁgér{fétlﬁoeﬁn{bgrgmtc ‘Lé’sq\b\nbtﬁnér}@%sgcwtg #gsphgﬂiﬁﬂcﬁ:l gg@ggige
sequence @fdmitigterisg upre nDRNACrer addifimat uptsomatéigicebf agants.cdm t egrtrisuch
enbodi men 1 SI®L: ) Lg i n
STl Tk e SARARIGS pPUESAAIEAS RS FERLOURSe b0 AL

I n cert ai mileetizsdi (@gnt ssprianoladicheed eplerayoneac!| koddedsde)pndnaiiopesf (a.g.

e tore m ARROEET M ARRE, HodliE vasBaflbg, ahgpledSingf Bibhetito BRSme

T o . e S T, o P iTeiszopie dnimaper of
| u |, J | T.1 U |

oneth o e Ehe SmibaaebabRERs R RERPET BRHIS ARBLSS dentRsds:

such enbodtbesttas, dihesartar)eksaftan, nkisattanclekdisartas @frosartan)j fchletlim

ol i gonucl eptide is one less than.the |ength of thi ture mRNA.to
Ohi one! BRI ECRRT ol RSid dilie, SNBk e an el 6 Mo

ol i gonucl e:mr?bdwrataﬁsismbides amngep?pqudetfaﬂﬁe,t biaaﬁa'lg%k%fdr?(é.gs-cah{bdilol,
certain such e [ nts, nod|.f1 ed ol | gaf eot1 de has one | ess
nucl eosi d@“e_é‘?prgﬁﬁ' %"rEB‘_P%tF‘H‘ieﬁEQ?pWFSC(ger &F%”E‘iﬁjh_ embodi ments, a

nodi fied ol i goRUsHrRM eADoliRserityOad eBitiond aheas) #esy Bé d PearMaceutical
termnus. In certain such enbodi nents, a nmodified ol |%onucl eoti de has

two fewer AR 83§ de¥ances nd bedysi fueung Ryeem. e dnGrdigd ndRW-88%8 de

having a gyddHospharhioBk @symeting@mi dagminsabnd Siut@nal Rapolbhenisepod h of
t he m RNA, v\/neroé’?n&l each ‘S\bucl eobase of ma rmgli fiued olai gomcl egtsi Qgél S

conpl enenfaigXidanteaditlyding cvinRiEs af aCeolr 2giRmaRNhoSInei ovelemium,
mRNA, | S fRIALAET Shehoyhe 2 1T0di Ao tlilRAYICI AR I iRHBY] Ngad the
nucl eobase€ sequence 100% conpl enmentary to a portion of a m RNA
sequence. mmunostinlaingt e@mplenbibdc @it yhiahheomprigssr a ofactingkfegmulation
nucl eosi d . ifi i kde. | r : n the length
of tho. m ERACYRORER ey fheBl RRUSHEaS ot ditideh MG Sl

enbodi nent s, theenanl sobagebadimantsatic additimaial thecdpyds isdlected to treat or

Cortain oHBENT RN AsEE LRTH e Br MR g R8s Al e
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In certain enbodi nents, the nucl eobase sequence of a nodified

ol i gonucl e 0% conpl ementary to a portion of the nucl eobase
squence o?h%gﬁ?gﬁx%o For eggnple a %Ddlfleg ol i gonucl eBtT/§R2009/001590
consi sting of 22 linked nucl eosi des, where the nucl eobases of

nucl eosides 1 through 22 are each conplenentary to a correspondi ng
position &3083%i RNA that is 23 nucl eobases in length, is 100%
conplenentary to a 22 nucl eobase portion of the nucl eobase sequence

of a m RNA d cl.eatide S L QXi_mat.e 6%
overall  oBmesERInBlRE, SLa oitid RRRHE BaLue S wlfRn o dhgsbn, St

m RNA ancbdmasnsl,OI% dongticanat abinbymalities, E%anuorlufﬂmbﬁsmqwmlratmsgn lioér t he
m RNA ortion t he nucl eobas
sequence Eﬂx'%WSHF‘Ff%‘a’%|°F5E5$."dﬁ%%ﬁ gteﬁgagm%a@ FEW&F‘S??'EPOE%r
portion Ofexérhﬁlenmf@@bd%@nlﬁﬁm@s@ﬁevﬁlsﬁh%m%a@[rﬁfc%@éll"@rtoxscny
thereof. In_certain such enbodiments, 15 conti guous. nucl eohases of a

nmodi fied 8f f'\(fdrf\ﬁ'&qt'éﬂtalbcﬂ‘@”ﬁ?léy eFa‘?!I‘F’@B?’Pﬂﬁ dnerRese b‘ﬂlwbifs%dw'%wﬁf
nucl eobasgsxict ofliver RMStioRabAoRiABUr sor thereof. In certain such
enbodi nents, 16 conti guous nucl eobases of a nodified oligonucleotide
are each conpllBrgReRr§Mberingnise ANE Qlidie miereatsadieal GOMpoSHorMAl ther a
precur sor Fe@@ﬁﬁﬁ&entlbﬁ a?n@ éfn@'d? rSte IR AEE Sical aGe R %H%’fﬁstered
nucleobases of a nodi f ol i onucleotl e are each conplenentary to
17 conti gébuke rﬁﬂf‘ﬂ%dtﬂﬁ%eéﬂ oferiginy gpedigents, pInec @r soore heiraspaceytigal
certain SH&H?ﬁeﬁ%ar'&efP\fespre@n f?s%htﬂiho'slﬁd%% I&D@%ﬁf%tt@r chaRdbd s

ol i gonucl eot e each conp enentary t

2009/ 10638g9P¢T AFERP2Y0B/0ere8 30 d!ﬂfﬁwﬂsnmmﬂri gertris embodwadrds.exeodr more

m RNA, or R R{a%EM[g%P%o gﬁélﬁ&’?s 8%? g{ré Inf iR or?’é!ﬂ di et ‘T‘nor% other
conti guou ucl eobases [ gonucl eot’ e are eac

conpl enenphkarmnaceutical sgents gue ysepaed é@gmb@snca‘ siaglel iRNALIatien. dn medeior sor
t her eof . j.n 0 f a
modi 11 ed SnPEdiERlsa el BEEre B R e SPGB HEesRRT AR E TR
nucl eobasax afe ar mmhemhampcadwasagemmereaméparled sepatagdin such
enbodi nents, 22 contiguous nucl eobases of a nodified oligonucl eotide
are each conplenentary to 22 contiguous nucl eobases of a m RNA, or a
pr ecur sor Cetan Ebtrmacewtiest Gompaaiidnsenbodi ment s, 23 conti guous

nucl eobases oﬁ a nDplfledtPI%gqﬂgcleotide are each coqglenent fe‘/?dto
23 cont i guous MuciEBlhs EILGF RNA, %cfm%o"lﬁecﬁ?r%?s'? erfeof°Y
certain smrgbneﬂwwenemmerr%tmnﬁol gUMIRNAUGK qunbagesr ﬂfer@ofnﬂéséribed

oligonucleotjde are each c afy to 2 i gu obases
of | O ealerelgS et £ g PR EB b e G HeotE el Erat des
In certaila eéﬂmdldlﬁﬁﬁcﬁmeﬁtsnmdlcbn@du@dilc@ﬁimﬁlrgoblmedmgﬂstbl@bﬁu@éotibg to
30 |inked nucl eosi In certain enbodi nents,

ol i gonucl ¥N%Wé BY %?Q%% SPAUEECE COBPIPMERIAY 23 éﬁr% 50’ ﬁ‘ PE4¥Ui n
enbodi menhgreod is0stepared 8¢ l@gih@ﬁh@éédtidﬁl @@rﬁh?bﬁh@n abr U2 tRevihtibh ndfed
nucl eosides. In certain enbo nts, a nodiftied oligonucl eotide
consists B¥9¥3 to 24 |inked nucl eosi des. In certain

enbodi nment s, @1ﬁ%ﬁhﬁ'@%U@Hm99ﬂ§C5q9khﬁﬁc&9&§l%b%p@&né@cﬁ'ﬂ@%ﬂesem
nucl eosides. In certain enbodi ments, a nodif tgl%onuc eotid

consi st s iByentign i anatisterer dothedesn of A d@é‘?@%ﬂ'ﬁt @rﬁ)o lpbragsulg, lmiﬂsf. ed
of i gonucl gej i ﬁ|1ec :gaﬂﬁ eﬁ'ﬁ%d{?rfneﬂé 'suek%gguggﬁgﬁgfgéna?wu&ﬁr E(ﬁl’f\ﬂnse a

enbodi nent s, i gonucl eot'l
nucl eosi degdtfl¢d1omﬂuaientl@emba|d¢§ﬁt8§!ecéedwﬁ@mf25emgol30g@mmcﬂ @gt #deng,

g??;i)flb(szléeg;t ﬁgebggtﬁm st g%??ﬁd]%ﬂ“‘ ?O%E%T??o@ desﬂa n ce Qﬁﬁ&)%fl °

enbodi nenng,, 1@0 mﬂgdn%ew dl1|0goglut153mg| déo onmsi2étregof 3A Mgl 1Bk e, 140

Consi sts 17 15 TERLEERLAPEIThuED Moy oG, ORI 18 HETE i oo
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Modi fied ol igonucl eotides of the present invention conprise one or
mor e nodi f i s@ilo®ifsis® a nucl eobase, sugar, and/or internucl eoside

| i nkage. A nodified nucl eobase, sugar, and/or internucl d§JYEP30Usi0niISame
may be sel ected over an unnodified form because of desirable
properties su éh as, for exanple, enhanced cellul ar uptake, enhanced
affinity f OdBher ol i gonucleotides or nucleic acid targets and

i ncreased stability in the presence of nucl eases. In certain
enbodi nen FhaObl j t t 0
conpri ses e 20 R oF Fashiep P A 2oy £1fbna! PR Rl A iig?2s0
enbodi rrentfm 235nmodi Z4Qadlgn@éﬁ ok Z4HO mg, 205mgbR60 mm@SﬁtmgeZYé] n,he 2%h

exanpl e of I J j S3éh S |
In certain r%bg‘pére aﬁgﬁ?es%erﬁ%c? dgb?gp 3193131 m)dl %59
nucl eosi deng, ImSmgt&’immguaBS ang)c&alormg,tms mlge3§(mgag -356dnd,i 36D mg 365

pase ol el Ata B 31 TEPGP " oA g ey ePR 08 e TEREE 4

may i ncl ude, f4l15trh@r42(ﬁ)|_ﬁhlgf nzmng)msammglemﬁmd@nm myﬁmbeng;uﬁgmmg 455

nodi fi cati on n ce i od|
2009/ 10636’&3&?}3 @6133@ ﬁd“%mgeégpdag j495,mg, 500
2' -modi i esh, 50688 WemgVBes mgn Stzb&n@le@l BB iy, Tmelnﬁg eshoaig! bas 2'

carbon from ural bos eoxy-rib In certaln
cbod et SROG. A FBeROR e, G626 THAMA. 1% 9. BEOLHY RO MBeEY |
certain swuf) se8t0gli 40D, 6@@6{1@'6@]&%@ %@ﬁgr 62@?@ 3625511% d30Smgag3g n
the al pha confl guration. In certain such nbodi ment s e_bi cycl i C

sugar noi 89 648 ™. (A5 HAr OPH M S5 dra Q%)nmggﬁ%mg@ﬁ?blms IOt apP&ch

enbodi Menky, obBandiEAChECCOYER, TODIrRY YrGssmBNT o AN i, 1120 AbPHES
configuration, I'n certain_such embodiments, bi cycli ¢ sugar noiety
is an L sOWar3Pmg.nWe5y8ga’t® AT 5656&19} ofb0 mg, 755 Mdn 768 MG 7$S mg, 770

enbodi mengg, 7 WB%Q'WHZ?C 739978, TR RlgY 766, SRSa@ Rid. dBecHaM Buch

bet ween the 2' "and t he carbon atofs. In certain such enbodi ments,
the bri dgemgeeimsnisppPhyamcerinal comgostion akee peseiivwntign samerisesn

certain erHtagl ca mo?hf:ehrtﬁl Bhﬁéﬁ%ﬂd% s?l’eg,‘;f% ﬁ‘@rlnG}SVmﬁog(ﬁnge?g rf'1§ Of8olmb! O 4

| i nked bi roups. "I n certai odi nent's icyctic su

moi ety cofp? mge§0 rag, 250 ingk a0 big. &§0cay, @Oomgswm Mg &0Pang 700 mg
enbodi ment, sy ghhiggPi cyclic sugar noiety conprises 2 |inked biradical
gr oups. In certa n enbodi nents, a |inked biradical group is sel ected

from-0-, -S-,In-pgrRa) emb@(m@)}(sme) PpharnGiRUlical( Rygnt, is- SeHie) lysphilized

- C( =NR1 S

SR o B 0kl i bl Bbne A5 Shie

subst i t ut edteClfoeCirjecdiokydr, stanle(:ﬁhrw Iﬁmnm]ecn@ub'ﬁme trectc&xsnmmcbbmwbkmyl ,

C2-C12 al bstit t d

G U2 2 K BH08 oL S SRR B LIS oo G SR i e

radi cal , &ietienoaty!| salmabs‘fhet Uy@ﬂﬂlizetiedﬂ.@‘ yrodush- €dhsddis cyfclal onmcafmhdcal ,

bstituted C5-C7.ali | di bsti.t ut ed.

a1t ST AL AS hes, bRE) Semeb OB 1 PR SRl

?(é)(ﬂ b) Z Ub&]GCtIUl?) Qi.ﬂj@ﬂl&di o 6N 7.0k0. @Iwnhsadwl ! br buée;dutérlfg p}apasaﬂoﬁoa?di tthetn g
sti sul f ox =0) - 0 sti e

sul f oxyl FR’QWHF ﬂl @QPE‘?%&H@% ’l‘%onxi:]ﬁé%%eﬁgfé’%?yi ﬁéﬁ) P

% %g a: ikhxabaﬂlce@@bgdmrle&ﬁde Cltﬂé:ibﬁdétgﬂ@[ébttha%?@h@bﬂc@hb@ﬁéb 2585@515 twoed

al ken substitute
Subst 1t ut LA 4500 675,20 Bo5LERA vy 280, 228 So0TTeq 55 AT RyAO0. 2512
am noal kossp, stHddot W2ed 66b: @13 fm@ negq, kwéo BNt 8HE Gd-bt @Jrc?dmed

ani noal koxy or a protecti g*% I n sonme enbodi nent s,
bi cycl i ¢ Yorfilizedmligegugiectise; d ywﬂméﬁrwm@rosuctanay he pagiass i%@@ms
with a biradical group selected from-0-(CH2)p-, -0-CH2-,- WO

20091106367PCT/ EP2009/ 001590 U30038 0- CH2CH2-, -0-CH(al kyI ) -,
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In certain enbodinents, a 2'-nodified nucl eoside conprises a 2'-
substi t uent wys sugprggd;ected fromhalo, allyl, am no, azido, SH CN,
OCN, CF3, OCF3, 0-, S-, or N(Rm-alkyl; 0-, S-, or N(Rm PGI/Rex§la0100 ,
S- or N(Rm-al kynyl; O0- al kyl enyl-0-al kyl, al kynyl, al karyl, aral kyl,
0- al karyl 9 | kyl , O(OH2) 2SCH3, 0- (CH2)2-0-N(Rm (Rn) or

0- CH2- ( 05" (Rn), where each Rmand R' is, independently, H an
am no protecting group or substituted or unsubstituted CL010 al kyl .

These 2' -Shhbsfrywantcrﬁrogﬁasc@ﬂ @&nmhrumersuﬁé&EStFéa&éH)e%tdpﬁebem@mora

nore substituent ygrou ps I'ndepen entq&/ sel ected from \F/ roxyl, am no,
al koxy, cabmwawput Mrclowf@rand segiadwith alapinum REIGHOF @i%@ra@@ky
(3-al kyl), hal K:%Wd

certain enbodi ‘r?rgﬁ'{égta%'ag%lbodﬁ{ e@é nuc ngsﬁ?gse%co }'essgnt mvenhéd“may
subst i t uenaddiicmapy s@D@t@tredoheomamunmzcomwneotsmqoro’em@all@( EPBNA2,

0 N Ry (R BRI LGOS IR ) 3 o SRECIER) LS e A ™

(0- CH2- (e, Rpe pORPojitiotremay eactain ®jditicmad cﬁmpahlsle pinaim@eaujmtlv Y,

iyt e SR eh AP TR S R n R Bt et

conprises @& EhH -irflabstatboe rgegiso ugr maelyecbetd:nf mdditibnal06tederidds Gsaful in

OCH2CH2 2SC1-.13, 0-
~0( CH2) 20( ECEM %_g)u%:?ti amau%ﬁgsgg& ,&(%%ﬁg%pbsmons of tqenprgat?qtal n
enbodi nentigsverdioa! sunmms‘ d%i; MH%rﬁ@ag&ltSWMSea ahtioxigahis) bpaudfiers,
group sel et d from 2 CH2 . . n certai
O honi mont BcReniag Aents A StabiiFie: SaueRe. Tuehanaterigly; Wi Gt ghoud
nucl ﬁosi czienotl mhdcm]ga,r ﬁrgbﬂe@lrmﬁldl gﬁnb?ltzgacaﬂ hmmm@sd)djfff ihed cmFb@@ﬁs dcﬁhtlhé a
"-thio - nodalrle Cl eosl de 1.0 Tl e eQ e has a
13 D11 borfGENESLPER ShR BsREl Bve e Thadaamtons pands efized and. i
' -t hi 0- 2' dapéldl f me@dnwith eosiligy agerds,4e.gl NiNicali®, BRABAHBOSS Tstabilizers,
PCT/ EP2009/ 001590 U30038 podi fi ed nucl egsi de having the 2'-OH
repl aced W% e a@engﬁjb%mmsﬁ@fﬁ gelsufor alivenatine PmMaicy SigssHENt PYERIps
include 2'cofdeids, Bav@ingSHBadloP @rBmafi®QuBstafices and the k& GAIchabd not

enbodi nents, a nodifie ol i gonucl eoti de of the present invention
conpri ses Qﬂ‘%e@“%ﬂ@f@ﬂt‘@mﬂéloéﬁ%ﬁ%%ﬁﬂ pidhe fsAwiation. certain such
embodi ment s, e@t@rbe’r@?rﬁreﬂ%d‘ﬁﬁéﬁtge ol 8RR @orﬁB&Eltfdr%dof the present
ollgonucleotlde is a nmodified internucleoside Iinkage. In certain
embodi nentBYENHORTAMATEG PR & ner® dRqdified plgeayeleetifnsr paesong or more
PhOSPhOT U @nRifks. In certain $UEhGERBAiMeRBPAIITENS Bre @el@&gﬂ ffr'oﬁ#jwater salt

ol i gonucl eotide of the present invention conprises at |east one
phosphorotsﬁ’i%lafl% Nﬁ@@'nﬁély@tﬁwiecmé gluw%\g@eiatlrn ledpeai aMplABS AMABRESUM
each i nt erguieleos I g f ﬂR‘EI f i

phosphor ot h| oate ?ﬂferﬂ&@e@%@de\ﬁfl n agdg?gmp’ *%W ejl&‘?lulo%e and
enbodi mentpelyvinyhydofidang. i nt er nucl eosi de |i nkage does not conprise a
phosphorus ato e 3G le0s

| i nkage is for %5gg§lﬁaéﬁﬁg§% gl % ﬂn?@%?gr ﬁﬁ@f)@%@éﬁ;?‘fltﬁgkﬁrgge-ntl n
certain suetentomodi prepatsed aamgnkrmvnudé@msqude, irichicinge bg fot fimdedytoa

it er nuol anehae PSERE o RRATS ceBef Haer, WAL ER PR RJre "

i nternucl msaph:létmlgkegﬁmpphmg oeﬁabmttmgquodnasee@odl ments, an
i nternucl eosid heteroa

kage r om
Cycl oal kyl i nt I SRR DoemhadTaNgR h At bal R SheRl s dbrehipsentan
i nt er nucl em&nnden is akege (3. fa)somértsionpammndﬁ@fszzlmmo.t|naimiam of such
het er oat omi nternuch %% I|n gertain suc enbodiq;nts,,
an i nt er n¥ét §T‘%r'83|"i' ﬂ‘&éé’ S a' %x/mnﬂ% l0g s REFFETSRUIPG e (iEnts
i nternucl eoside |inkages. In certain such enbodi nents, an
i nternucl eosi de |inkage has an am de backbone. In certain such
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In certain enbodi nents, a nodified nucl eobase is selected from 5-

hydr oxymet hyily +6 pg%iﬁpe, 7- deazaguani ne and 7-deazaadenine. In certain
WO 2009/ 106367PCT/ EP2009/ 001590 U30038 enbodi nents, a nd@iTfEPa9/001590
nucl eobase is sel ected from 7-deaza-adeni ne, 7- deazaguanosi ne,

2- am nopyri di ne and 2-pyridone. In certain enbodi nents, a nodified
nucl eobasd/30938e| ect ed from 5-substituted pyrim dines,
6-azapyrimdines and N-2, N-6 and 0-6 substituted purines, including

2 o ARG SRR LAk, SERETUPAEY A et
Tpt v

het er ocyclflevoring mntsmpnemtﬂdemﬁds;olc&mgm@eﬁtsed nucl eobase conpri ses

a tricyclic he erg cle. . ln certain enbod S, a nodifi

nucl eobase con{g' ﬁ%m e%ﬂ%ﬂ'&?&iﬁ ne P&'@FW%%““@% quﬂpq,sé[r‘qnaioﬁﬁ]e present
enmbodi rrenmw,entndsreusoheumna(élgleaqmwd@e lfabrelt h@id/orocidsuRd. trocémdimoR such
nucl eobase wn in 69,15{ as a ng Certain A jgonucl eotide
bt fs BT OR H@”’F%‘%e%%h £ 'an%tl'ci'b&ﬁmﬂ“é i 8B% f MoFre

present II&H@dmﬂc%trﬁé&isW@par@UMsiﬂgﬂn@@BIehtﬂrfo% ih @he BH'ihMluHFﬁ Edt%t
uni formy ITDdIfI ed, positionally nodified, and gapner.

ol i gonuci BV StAIGheRy syonty ﬂ&’“%lg‘rﬁ@dmﬁ’ﬁt%@” thf@aﬂﬁgb'ad%’ﬁl U ERY

nodi fi ed mggmégran?/a@é}]tgem gned to target mature m RNAs.

Al ternatively, fied oligonucleotides having a fully nodified

moti f, incl udi RgCetaini erBbedifentsdi  inbarmarsutical nepmans tiass phfesl present
tar get cefdvdhiorsist Btdar dRAY6Ep ,

processing o?{bm I%Nfgﬁggetcégr%sorg]s nto #aﬁﬁ?gnt subf (%}D?P&gbg'%nons

ol i gonucl éEﬁtiYﬂ@é”mwgﬁga@”‘mﬂhB? n@ﬂdieppégremtatlﬂn@rlnmertfamwwpodmants: ed
notif are i n
o rrenfgm Er‘é‘b Pé%oh@gdeb?z%l@(fﬁsé d?g%ta@ﬁt ?é(fg\c’)examgle subcﬂtaﬁg&}s@
modi fi cat pbrmtratn@a@lﬁr!wum Iaomtr@musr:nlacemcawn mmtaanbmibpdmares, depot
pluraliti i he
Fermi ni ngPata 2ABas §hePleAaRerP bing sulstIE bR ot bbb RE St fof
enbodi nenexamglacén cr:fmlaJSphumalant peaeptable | allp sir dies exxzfmnge resins, or as
21 -0-neth i ucl eosi des
is a bi cyg'%%/rﬁ'bhé Idbl(;é;}:lgr(e?\?dtﬁﬁs ?gf ng]suc%aa%ﬁréfg'gﬁ iq/bé %!Pful |y

nmodi fi ed ol i godnucdrtain ietabddimehisy acphpmamstumi doamisﬂmneofrrﬂth bresdnt

| ;
e ) BB RS b, SRR Byt b <
a nodi fi edréi rmtehmlmdIteolmodeﬂesrdmtmuihmnce(rérmumdenmw:lsymams ar@ufsetbl y

sugar - nod ol i gonucl e ide f er conpri ses
2009/ 1063@5%%‘?%590 "661 g 6‘3 BR@PB% B‘%fﬂgoﬁ’i"ée commprising
i nt er nucl ppBogtebid adrapeundsn Irc eeitiain enshuzimertd osirenbyankagdivents such

i nt ernucl eoij dg’&.{'i r?'k @e of a fully sugar-nodified oligonucleotide is
a phosphoP ot MM TOXEE AL 4peGsi de |i nkage. In certain
enbodi ment's, anfedriayn m@bo‘daméntel lag pRaeiRelliche domptRAiohi @fdth@t pRBEAL

|nternucle05|de | i nkage. In certaln such enbodi nents, each

i nt er nucl BYTI$E ‘fqnﬂﬂ{ é B & Qg Yissuscaperiia dsliveppmeipedes desigaecdyto
phosphor ogdliveatife igheebnyrb@Ophatendcelti@legents of the present invention to

specific tissues or cell types. For example, in certain embodiments,
pharmaceutical compositions include liposomes coated with a tissue-specific
antibody.

In certain embodiments, a pharmaceutical composition of the present
invention comprises a co-solvent system. Certain of such co-solvent systems

comprise, for example, benzyl alcohol, a nonpolar surfactant, a water-miscible
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In certain enbodinents, a uniformy nodified oligonucleotide
conprises t gar nodification at each nucleoside. In certain
such enbodﬂﬁgﬁggﬂﬁgggh nucl eosi de of a nodified ol i gonu®CEFPRWR0015%0
conprises a 2'-0-nethoxyethyl sugar nodification. In certain

enbodi ments, each nucl eoside of a nodified oligonucl eotide conprises
a 2'-0-nmetUdA038ugar nodification. In certain enbodi nents, each

nucl eosi de of a nodi fi ed ol i gonucl eotide conprises a 2'- quoro sugar
nmodi ficatign. ertain such enmbodi nents, a uniform ed

o 1 gonucl Setinih PeliFtdte oD ADBETE PhRsol SR radients, sudh co-

i nt er nucl &Oﬁrtad&sylstenkag& uden behymbphmbo@msmm lingigsd example of

i nt er nucl eosi de I| ar-nDdlfled ol i onucleotlde
o 5 o £k 5 o ST el ThenRaBeb- Sl sy R, il SoLIoR of

uni fornm y ssugate 8Bdnbl @&nph&ﬂ?’@%'ﬁ@tbéiﬁﬁlf HIcbRA! 890V it afie alonbBRP!
one phosphorothloate i nternucleoside |lin I'n certain su

ch
embodi nentdfacdart, Holserkale | 888 cnd |Wfag‘é/"oﬂ3°h/eﬁmeﬁ1§r @ygol "300. The
sugar - nodi T’dp%‘i'tld?l's' 803U6H ec%tédik?emssy@te?ﬁ@ b@t ri%até'o srtie%tg]y'%%%t de

In certain enbodi nents, a uniform’y nodifi'ed onuc eot |
conpri ses Stgﬁélcg'a%aliﬁﬁmérth@tfIS@b@l"@eaW L0 (54 MGWMW onethenmo ey Herut .

In certal rl:le?: é‘r’ﬁ%ﬁ'ipgg%‘?kg tha} 65 @g éc?‘?ﬁ' é‘fan'xrpt@k&ﬂ& Qlrttants

unlforrﬂym)lfle 0|gonuc els a or ot
i nt er nucl &wyikfeusgdirsigad of Polysorbalen8@¥; the; fmt@ab@ae@mblelwlamcnfmobd

ol i gonucl gt e, gﬁéﬂardtﬁésblhéﬁnégﬁme ?U@ﬁ'l’er ; Tray ieﬁfa ?[JBC)Fettfgﬁ C]ﬁhgllycol

nucl eosi de, "and further co es one-or I hkage
nmodi fi cat ra(mspolmnsdmyrralldprmcamdewiberdsms 9y polysacnbdrifiéediay substitute

ol i gonucl eati de conprises one nodified internucleoside |inkage at the
5" term nus and one nodified internucleoside |inkage at the 3

term nus. | n cler tertain exrbipatimmentss ,a uaherrmmréufuneecbomhpogmmucbfema (;i»easent

conpri ses 67 PCT/ EP20 /001590
ot o oo VBRI B A" QARSI st R AR by O Sen
i nt er nucl eosistlEndd- rd{agaessmemhe 3' serepermesble Imatmerdfmotdehjaﬂdphmbﬁd s
the nodifi eld ol | onucl eot | ge co ri Se?arﬁfg) ,’TDdI fied inter ngcl e%s
l'i nkages r T i 0
REWIRES- 87 GERRIR RTRodime % & Eregge i P ErHuERY ing
| i nkages ah thdiectE¥miteirwetings relbisecpiidraiage @idapdgarraoser 4 Peric® af ho@s,

ollgonuclgotide gonpris§§ two nodified internucl eoside |inkages at
the 5' P UEeEn B P80 nodi fi ed i nt ernucl eosi de |inkages at the 3

termnus. | n dar ¢ertain Entodinbog] @bh@rmeicbetld‘mdjohgﬁﬁatlbﬁt@ﬂ m&bt&&mde
| i nkage is hosphor ot hi_oat e |gternuc eosi de | ink

certarn eUBURORRoPEICRIRN PIrAAITTTIGE Dotsrta PL SPahPELERTS D t he
f ol | owi ngpfidrtradeatidal bompEsitiod ds0ra Ak Eted B 24diHHiAGohe 0f more compoudds

certain such enbodi nents, an compound is represented by formula |

l.
I'n cert ai FOBRARIRA rirpedifies! 8"9&“2‘31—99“4?&‘4’1‘91 %dpfl@af%dﬁlaé@é?%'ca”yn

certain eshRaidBRNESTiens. C%rtalhoc&%@ﬁ%&ame‘%@éﬁ‘ablé Bh&%éc@bfba@@@ﬁﬁbﬂ%ﬁss y
i s phosphodiester. In certain enbodi ments, each 3, and z4

i s, i ndep®ndgniorfpulstess @sotaielsoatle. &TaQﬂ@‘és ﬁ?ﬁ@ﬂi[%%t Eflu'dﬂ ng%lér BHURAS,
embodi MeNgi§eriel, 's§s&n”s%n§7and ‘i'né“ﬁké aff? cﬁ?ﬁfﬁgé&%’ﬁt By el-sh%e&h% ec%trt‘éfn()'

In certain ermbodiments, nis _ ertai n enbodi nents, X
embodiments, pharmaceuttcal comp051ti0ns for oral use are obtained by m|xmg

oligonuciectide and one or more solid excipient. Suitable excipients include, but
are not limited to, fillers, such as sugars, including lactose, sucrose, mannitol, or
sorbitol; cellulose preparations such as, for example, maize starch, wheat starch,
rice starch, potato starch, gelatin, gum tragacanth, methyl celiulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylceliulose, and/or
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a; One of Aand Bis S while the other is 0; y is ; Each of zl1, z2,
23, and 24y dently x or y; D 2009/106367 PCT/EP2009/ 001590
(a0090 - = W iIAEREN AT LY X Of V1 N(CO) R7, or NR  PCI/EP2009/001590

U30038

polyvinyipyrrolidone (PVP). In certain embodiments, such a mixture is optionally
ground and auxiliaries are optionally added. In certain embodiments,
pharmaceutical compositions are formed to obtain tablets or dragee cores. in
certain embodiments, disintegrating agents (e.g., cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium alginate)} are
added.

In certain embodiments, dragee cores are provided with coatings. In
certain such embodiments, concentrated sugar solutions may be used, which
may optionally contain gum arabic, tale, polyvinyl pyrrolidone, carBopoI gel,
polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable
organic solvents or solvent mixtures. Dyestuffs or pigments may be added to
tablets or dragee coatings.

In certain embodiments, pharmaceutical compositions for oral
administration are push-fit capsules made of gelatin. Certain of such push-fit
capsules comprise one or more pharmaceutical agents of the present invention
in admixture with one or more filler such as lactose, binders such as starches,
and/or lubricants such as talc or magnesium stearate and, optionally, stabilizers.
In certain embodiments, pharmaceutical compositions for oral administration are
soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or
sorbitol. In certain soft capsules, one or more pharmaceutical agents of the
present invention are be dissolved or suspended in suitable liquids, such as fatty
oils, liquid paraffin, or liquid polyethylene glycols. In addition, stabilizers may be
added.

In certain embodiments, pharmaceutical compositions are prepared for
buccal administration. Certain of such pharmaceutical compositions are tablets or
lozenges formulated in conventional manner.

In certain embodiments, a pharmaceutical composition is prepared for
administration by injection (e.g., intravenous, subcutaneous, intramuscular, etc.).
tn certain of such embeodiments, a pharmaceutical composition comprises a
carrier and is formulated in aqueous solution, such as water or physiologically
compatible buffers such as Hanks's solution, Ringer's solution, or physiological
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Each of Rl, R3 and R9, is independently, H OH or -CH2ORb provided
that at Iea\ﬁéz.gbggo@g7 Rl, R3 and R9 is OH and at |east one of Rl, R3
and RO is -CH2ORD, R7 is Rd or 01-020 al kyl substi t ut ed PHTERNERIREPOOr
NHC(O0)Rd; Rc is Nor 01-C6 alkyl; Rd is a carbohydrate radical; or a
steroid radical, which is optlonally tethered to at | east one

car bohydréﬁ3603%1d| cal; and R is wth one of Aand Bis S while the
other is O In certain enbodi nents, Rd I's cholesterol. In

certain enbodi ach,of z

2009/ 1063%5' Ber PEBo 8 6%1%@09'1‘%?}%@%”‘% W '”8@'%?5 AENRCHIPL &9 | e

t he ot her ingsed®nts that hld oersaunm@mwdsemt s Bfesleﬁvah%&)mn del’tam
In.certain enbodi nents, RO, are

t nb di
RPN s B IR Are: (SPRAFIONS e rPAes 1 U0 CARGEMR B (G UidRg

and R3 ar eaméﬁnsus;temmj hgérts emaofeMRBL SertRd piarmetBidsal compsatidmai N
enmbodi rren&)s is OH In certain enbodi nents, R and R3 are trans.
I n certai QH%'BP@é%PEeseR?dl g Ul dopagetormae s é’hﬁEﬂH’PH’@ﬁt"é in pyitigpserg

are t ranscor{tﬁinéx%r t%'rtlﬁlrﬁ \d¥ellical cB%pb&tl&'ﬁ?g?hraebfbrP@fé ghdpensions,
enmbodi nent s n certain enbodi nents are trans.

In certai#P é%&rml§'°”¥‘ﬂ aily\eT ByuRPUS |vehiglest ﬁi“iﬁ mayhesata e iraulataryi s
- CH2((CH2) WFQ&) Bd. suspending, stabilizing and/or dispersing agents. Certain

solvents suitable for use in pharmaceutical compositions for injection include, but
are not limited to, lipophilic solvents and fatty oils, such as sesame oil, synthetic
fatty acid esters, such as ethyl cleate or triglycerides, and liposomes. Aqueocus
injection suspensions may contain substances that increase the viscosity of the
suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran.
Optionally, such suspensions may also contain suitable stabilizers or agents that
increase the solubility of the pharmaceutical agents to allow for the preparation of
highly concentrated solutions.

In certain embodiments, a pharmaceutical composition is prepared for
transmucosal administration. In certain of such embodiments penetrants
appropriate to the barrier to be permeated are used in the formutation. Such
penetrants are generally known in the art.

In certain embodiments, a pharmaceutical composition is prepared for |
administration by inhalation. Certain of such pharmaceutical compositions for
inhalation are prepared in the form of an aerosol spray in a pressurized pack ora .
nebulizer. Certain of such pharmaceutical compositions comprise a propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane,
carbon dioxide or other suitable gas. In certain embodiments using a pressurized
aerosol, the dosage unit may be determined with a valve that delivers a metered
amount. In certain embodiments, capsules and cartridges for use in an inhaler or
insufflator may be formulated. Certain of such formulations comprise a powder
mixture of a pharmaceutical agent of the invention and a suitable powder base

such as lactose or starch.
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In certain enbodi nents, a positionally nodified oligonucleotide
conpri ses nrggi i nked nucl eosi des, where each nucl eosi de of
eagﬁ regloﬁﬁgéﬂ8§9§g2 the same sugar noiety, and where &L AP2009/001590
nucl eosi de of each region conprises a sugar noiety different from
that of an adjacent region. In certain enbodi nents, a

posi ti onal @0 dified oligonucleotide conprises at |east 10 2' 4l uoro
nodi fi ed nucl eosi des. Such a positionally nodified oligonucleotide

may be represej

5' - 1-1- (Nui - Li )rﬁm%gnﬁ 2&@5’5@%{1@ {%gfe‘%%éggc#ch?p°smh'e’r‘es Brepared ol
and Nu3 i gectahatimisisttetion, such as taashippogitonigs nunsltem@ncmrema, Cegtagt of BOCINU2
i er nucl ayE AU B GRS Lolrbyar RoB0E ediBive. STRRRD ERRR "
a hydr oxylanpromtoﬁmrigtygegémp, an optlonally Ilnked COI’IJ ugate group or
a cappi ng grou om0 Eo abou about

Sbour 550t B et cemnbodhBals’ o Phtmateulin’ opandRaBal: braparelar i <
0 then Ti tbpﬁcmmddﬂn@traﬁommé@aﬁwofpml'lhepﬁarﬁ@céutwap,coﬁipdsﬂtlf)nél%orr@néb

}DE?’/HEEE()E?H”OJ[ H ur!zmg %arsgé( ylsué%r ggec%tlmne tsgrc>(r)ucrr)eam¥\D Exgnqlgl%l%yoggl?gble
oinfment bases include, but are not limited to, petrolatum, petrolatum plus volatile
silicones, and lanolin and water in oil emulsions. Exemplary suitable cream
bases include, but are not limited to, cold cream and hydrophilic cintment,

In certain embodiments, a pharmaceuiical composition of the present
invention comprises a modified oligonucleotide in a therapeutically effective
amount. In certain embodiments, the therapeutically effective amount is sufficient
to prevent, alleviate or ameliorate symptoms of a disease or to prolong the
survival of the subject being treated. Determination of a therapeutically effective
amount is well within the capability of those skilled in the art. _

in certain embodiments, cne or more modified oligonucieotides of the
present invention is formulated as a prodrug. In certain embodiments, upon in
vivo administration, a prodrug is chemically converted to the biologically,
pharmaceutically or therapeutically more active form of a modified
oligonucleotide. In certain embodiments, prodrugs are 'usefu[ because they are
easier to administer than the corresponding active form. For example, in certain
instances, a prodrug may be more bioavailable (e.g., through oral administration}
than is the corresponding active form. In certain instances, a prodrug may have
improved solubility compared to the corresponding active form. In certain
embodiments, prodrugs are less water soluble than the corresponding active
form. In certain instances, such prodrugs possess superior transmittal across cel!
membranes, where water solubility is detrimental to mobility. In certain
embodiments, a prodrug is an ester. In certain such embodiments, the ester is
metabolically hydrolyzed to carboxylic acid upon administration. In certain

instances the carboxylic acid containing compound is the corresponding active
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u30038 In certain such enbodi nents, nl and n3 are each

i ndependenty¥odof10d3A t0 about 3. In certain enbodinents, nl and n3
are each, independently, from2 to about 3. In certain EKBEEPIAHIS0
nlis 1or 2and n3is 2 or 3. In certain enbodinents, ni and n3 are
each 2. In certain enbodi nents, at |east one of nl and n3 is greater
than zeroU¥R3ertai n enbodi ments, nl and n3 is each greater than
zero. In certain enbodinents, one of nl and n3 is greater than zero.
In certai i S ggﬁ d i . t ha €.t

In certai Eb@gggi %ﬁ%@ o |d§r1?'5%'ma€6 p@r%. g{’ﬁsh%{rst alglnggér?r@ogfe%dnet S,
n2 is frofpdyantiooddd) boundeta ain recihigodipmimesrtain 2fi sich8embodimentsaihe

nbodi . N2 i 1 i . i 2 is.20... |
o Do e atdis Ratey bl SSRIRUMETRORFRR BardkoonTing st o 1 o
s})abitl i62i Pgt Ru!nl\lemstbmle?emmqﬂémenﬂsai a I1“a|'ciniunuug | : nlsntpsoddcledmbggmuudif?ingo a
ou (0] e U uc osli des are,stapi L1 zi NUucl eosl des. ]
B o RyaTarEN e fr SRR PO SUBR othel ARG At CRRmPGHTY SR tges

are stabi tdgehBGitetiap&OH ¢@B. adminid8EficH. Thendrodiugedinsbe Jedignédeo biter
nucleosidﬁé are s}abillééng Hucleosideﬁ. L. IP certain ,
enbodi ment"§, MERDRIGAANEY /i 3he EHsPeT CRERIFEF IS Pl ITHe, Wepaslasise
fromthe Betsbalixidity BImprelelsi (s HYa BrdriolatepbMel cBardctehibitar 0
nucl eosides. In certain enbodiments each of the Nu2 stabilizing

nucl eosi desPicBediEp A @ 4t PyTureoNPVERdas: ofi PhATH2RRANNEEYT RESERIEST r om

3 to abouin® ddig Met®ofsmUs ! ARS ItREsE of &kilf & thdd Bri eohedh PatMaSAGRalgf
the Nu2 stabilizing nucleosides is separated fromthe Nu3 stabilizing

nucl eosi dREVByCORRAWNG I nambutcag design,piagruascelethsi eripound (seppe.g.,
certain enpadyeides) MediBiC iy AMBHRAEAIHpFOIBR! OSESHd UnfBratyt O
about 6 Nu2 stabilizing nucleosides. In certain enbodinents, a

modi f i ed Brasgodem Yoot iragetd8®BP8ks 3 Nu2 stabilizi ng nucl eosi des.
In certain enbodi nents, each of the Nu2 stabilizing nucleosides is

| i nked together in one contiguous sequence. In certain enbodinents,
at | east ¢@@aofCampoumd® st abilizing nucl eosi des are separated by at
| east one of th Lafilu siydes ...l ert.al: i ..each
of the Nu2 statl)ri$l ?%'?Jr%g %uc Oggg%rgg’s tﬁ% ;gneeéﬁébra;st gg%ﬁeggﬁ%gﬁ 0 e”sgf
the 2'-f|admioistratidre ob adwsmpound QOGYIsIG63 GTREEIEHRIGO L1000 0n UBGE8IBS

In certai I S ; \: es of the Nu2
2" 11 or S ERET BETonflouh G RBhs DRI REHRORELUSRETT

st abi | i zi ng nudt essiade ssusheegibediarits,off thwmpoomd | guarsesequenddsdhave

emmoal mert Gon ety 19bHFRS T €7 BB Rmaainey St 4" W) g

protecti ngpnaprsep a daubtesttaidedentigodiene cbmpoartd. [ asttaioreentaddimidntanitie T2

is 4,4 -dinethoxytrityl. .Ln,certai di_ment at. | east e of ,Ti
o 12 1 ERERSIN RE b ool BROdrBlcheldR O aretilemBhiany Bing RimR at
egogi meriesst cae HiwashdomeceofaiilduanemBadinens, th@gwibﬁgizglt‘l)@upﬁa hiadifiedt ai n
enbodi ment,s, the .cappin r.ou s an i nverte 0X asi roup.
oo t o GBSt RaR o Chu ISt Roledy SPans Wik Brouim il ol Rach i o
conpri sesthgdolisiastranted sMbinidrRtdnPoting Uial ceagindenbddikagte, a ketriRistdi n
such enbodi nents, .each internucl eoside |inkage, of a @gﬁitionalky

modi fi ed HMOYBIEHAEBYLROUIE COMRIISEFioBE qriTerRAdtiong| tried Migkgsides

certain eghad "BNks nudiber @AInkeASUcRIcSIHBY Cdfans | denditkadRr, Shar. In
positionally nodified oligonucleotide is a phosphorothioate

i nt er nucl EF¥IdeMPPARIRIEs. N6 eae 1@l MosucNdERpddNYRiesidesegem at the 5°
| Nt T NUCHERAREE of & MRERABIigBnASbAIL MR LedaiffRfitbUAfbrt B MG R RdrEe | S

a phosphor ot hi oat e i nt er nucl eosi i nkage. _I'ncertain

enbodi nerkdgiitiogabausieasides ale Abiier Betermisuisfofi & masgifess eligaagcipgtidendn

foll ow ”chfrt‘a@%&?(dirhenP@h%tclgaétgﬂ{eﬁﬁﬁ%%aée BPehiibigshiqd bERBYRL R HE
I nked "nutl eosi des: .

consisting o
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Ti-(Nui)ni-(Nu2),,2.-(N Ona-(Nu4n4- (NuOn5-T2, wherein: Nui and Nu5
are, indepgpgenbh ' stabilizing nucleosides; Nu2 and Nutt are
2' -fluoro nucl eos?(%mz' Nu3 is a 2'-nodified nucl eosi de; PERHER2089/004390

and n5 is, independently, fromO to 3; the sumof n2 plus nd4 is
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certain embodiments, the one or more additional linked nucleosides are at the 3’
terminus of the complementary strand. In certain embodiments, the one or more
additional linked nucleosides are at the 5’ terminus of the complementary strand.
In certain embodiments, two additional linked nucleosides are linked to a
terminus. In certain embodiments, one additional nucleoside is linked to a
terminus.

In certain embodiments, a compound comprises a modified
oligonucleotide conjugated to one or more moieties which enhance the activity,
cellular distribution or cellular uptake of the resulting antisense oligonucleotides.
in certain such embodiments, the moiety is a cholesterol moiety or a lipid moiety.
Additional moieties for conjugation inciude carbohydrates, phospholipids, biotin,
phenazine, folate, phenanthridine, anthraquinone, acridine, fluoresceins,
rhodamines, coumarins, and dyes. In certain embodiments, a conjugate group is
attached directly to a modified oligonucleotide. In certain embodiments, a
conjugate group is attached to a modified oligonucleotide by a linking moiety
selected from amino, hydroxyl, carboxylic acid, thiol, unsaturations (e.g., double
or triple bonds), 8-amino-3,6-dioxaoctanoic acid (ADQ), succinimidy! 4-(N-
maleimidomethyl) cyclohexane-1-carboxylate (SMCC), 6-aminohexanoic acid
(AHEX or AHA), substituted C1-C10 alkyl, substituted or unsubstiiuted C2-C10
alkenyl, and substituted or unsubstituted C2-C10 alkynyl. In certain such
embodiments, a substituent group is selected from hydroxyl, amino, alkoxy,
carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen, alkyl, aryl, alkenyl and
alkynyl.

in certain such embodiments, the compound comprises a modified
oligonucleotide having one or more stabilizing groups that are attached to one or
both termini of a modified oligonucleotide to enhance properties such as, for
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example, nuclease stability. Included in stabilizing groups are cap structures.

These terminal modifications protect a modified oligonucleotide from
exonuclease degradation, and can help in delivery and/or localization within a
ceil. The cap can be present at the 5-terminus (5'-cap), or at the 3'-terminus (3'-
cap), or can be present on both termini. Cap structures include, for example,
inverted deoxy abasic caps.

Suitable cap structures inciude a 4',5-methylene nucleotide, a 1-(beta-D-
erythrofuranosyl) nucleotide, a 4'-thio nucleotide, a carbocyclic nucleotide, a 1,5-
anhydrohexitol nucleotide, an L-nucleotide, an alpha-nucleotide, a modified base
nucleotide, a phosphorodithioate linkage, a threo-pentofuranosyl nucieotide, an
acyclic 3'4'-seco nucleotide, an acyclic 3,4-dihydroxybutyl nucleotide, an acyclic
3,5-dihydroxypentyl nucleotide, a 3-3-inverted nucleotide moiety, a 3'-3-inverted
abasic moiety, a 3'-2'-inverted nucleotide moiety, a 3'-2'-inverted abasic moiety, a
1,4-butanediol phosphate, a 3'-phosphoramidate, a hexylphosphate, an
aminohexyl phosphate, a 3'-phosphate, a 3'-phosphorothioate, a
phosphorodithioate, a bridging methylphosphonatg moiety, and a non-bridging
methylphosphonate moiety S-amino-alkyl phosphate, a 1,3-diamino-2-propyl
phosphate, 3-aminopropyl phosphate, a 6-aminohexyl phosphate, a 1,2-
aminododecyl phosphate, a hydroxypropyl phosphate, a 5'-5'-inverted nucleotide
moiety, a 5-5-inverted abasic moiety, a 5-phosphoramidate, a 5"
phosphorothioate, a 5%-amino, a bridging andfor non-bridging &5'-
phosphoramidate, a phosphorothioate, and a 5'-mercapto moiety.

Certain Nucleobase Sequences

Provided herein are methods for the treatment or prevention of fibrosis. in
certain embodiments, the methods comprise admfnistration of a pharmaceutical
composition 'comprising a modified oligonucleotide. In certain embodiments, the
methods comprise administration of a compound comprising a modified
oligonucleotide. In certain embodiments, a modified oligonucleotide has a
sequence that is complementary to a miRNA or a precursor thereof. In certain

embodiments, the miRNA is miR-21.
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Nucleohase sequences of mature miRNAs and their corresponding stem-
loop sequences described herein are the sequences found in miRBase, an online
searchable database of miRNA sequences and annotation, found at
http://microrna.sanger.ac.uk/. Entries in the miRBase Sequence database
represent a predicted hairpin portion of a miRNA transcript (the stem-loop), with
information on the location and sequence of the mature miRNA sequence. The

miRNA stem-loop sequences in the database are not strictly precursor miRNAs
(pre-miRNAs), and may in some instances include the pre-miRNA and some
flanking sequence from the presumed primary transcript. The miRNA nucleobase
sequences described herein encompass any version of the miRNA, including the
sequences described in Release 10.0 of the miRBase sequence database and
sequences described in any earlier Release of the miRBase sequence database.
A sequence database release may result in the re-naming of certain miRNAs. A
sequence database release may result in a variation of a mature miRNA
sequence. The compounds of the present invention encompass modified
oligonucleotides that are complementary any nucleobase sequence version of
the miRNAs described herein.

it is understood that any nucleobase sequence set forth herein is
independent of any modification to a sugar moiety, an internucleoside linkage, or
a nucleobase. 1t is further understood that a nuclechase sequence comprising
U's also encompasses the same nuclecbase sequence wherein ‘U’ is replaced

by ‘T' at one or more positions having ‘U.” Conversely, it is understood that a
nucleobase sequence comprising T's also encompasses the same nucleobase
sequence wherein 'T; is replaced by ‘U’ at one or more positions having ‘T.”

In certain embodiments, a modified oligonucleotide has a nucleobase
sequence that is complementary to a miRNA or a precursor thereof, meaning
that the nucleobase sequence of a moedified oligonucleotide is a least 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 99% identical to the complement
of a miRNA or precursor thereof over a region of 8, 9, 10, 11, 12, 13, 14, 15, 18,
17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 100 or more nucleobases, or that the two sequences hybridize under
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stringent hybridization conditions. Accordingly, in certain embodiments the
nucleobase sequence of a modified oligonucleotide may have one or more
mismatched basepairs with respect to its target miRNA or target miRNA
precursor sequence, and is capable of hybridizing to its target sequence. In
certain embodiments, a modified oligonucleotide has a nucleobase sequence
that is 100% complementary to a miRNA or a precursor thereof. In certain
embodiments, the nucleobase sequence of a modified oligonucleotide has full-
length complementary fo a miRNA,

in certain embodiments, a miR-21 has the nuclegbase sequence 5'-
UAGCUUAUCAGACUGAUGUUGA-3' (SEQ ID NO: 1). In certain embodiments a
miR-21  stem-loop sequence has the nucleobase sequence 5'-
UGUCGGGUAGCUUAUCAGACUGAUGUUGACUGUUGAAUCUCAUGGCAAC
ACCAGUCGAUGGGCUGUCUGACA-3' (SEQ ID NO: 11).

In certain embodiments, a modified oligonucleotide has a sequence thatis

complementary to the nucleobase sequence of miR-21 set forth as SEQ ID NO:
1. .
In certain embodiments, a modified oligonuclectide has a sequence that is
complementary to the nucleobase sequence of a miRNA stem-loop sequence set
forth as SEQ ID NO: 11. In ceriain embodiments, a modified oligonucleotide has
a nucleobase sequence that is complementary to the region of nucieobases 8-2%
of SEQ ID NO: 11. In certain embodiments a modified oligonucleotide has a
sequence that is complementary to the region of nucleobases 46 to 66 of SEQ ID
NO: 11.

In certain embodiments, a modified oligonucleotide has a nucleobase
sequence comprising the nucleobase seqguence 5'-
UCAACAUCAGUCUGAUAAGCUA-3' (SEQ ID NO: 12).

In certain embodiments, a modified oligonucleotide has a nucleobase
sequence consisting of the nucleobase sequence set forth as SEQ 1D NO: 12.

In certain embodiments, a modified oligonucleotide has a nuclecbase
sequence that is complementary to a nucleobase sequence of a pri-miR

sequence comprising miR-21.
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In certain embodiments, a modified oligonucleotide has a nucleobase
sequence that is complementary to a nucleobase sequence having at least 80%
identity to the nucleobase sequence set forth in SEQ 1D NO: 1. In certain
embodiments, a modified oligonucleotide has a nucleobase sequence that is
complementary o a nucleobase sequence having at least 85%, at least 90%, at
least 92%, at least 94%, at least 96%, or at least 98% identity to the nuclecbase
sequence set forth in SEQ 1D NO: 1.

in certain embodiments, a modified oligonuclectide has a nucleobase
sequence that is complementary to a nuclecbase sequence having at least 80%
identity to a nucleobase sequence of a miR-21 stem-loop sequence set forth in
SEQ ID NO: 11. In certain embodiments, a modified oligonucleotide has a
nucleobase sequence that is complementary to a nucleobase sequence having
at least 85%, at least 90%, at least 92%, at least 94%, at least 96%, or at least
98% identity to a nucleobhase sequence of a miR-21 stem-loop sequence set
forth in SEQ iD NO: 11.

In certain embodiments, a nuclecbase sequence of a modified
ofigonucleotide has fuli-length complementary to a miRNA nuclecbase sequence
listed herein, or a precursor thereof. in certain embodiments, a modified
oligonucleotide has a nucieobase sequence having one mismatch with respect to
the nucleobase sequence of the mature miRNA, or a precursor thereof. In certain
embodiments, a modified oligenucleotide has a nucleobase sequence having two
mismatches with respect to the nucleocbase sequence of the miRNA, or a
precursor thereof. In certain such embodiments, a modified oligonucleotide has a
nuclechase sequence having no more than two mismatches with respect to the
nucleobase sequence of the mature miRNA, or a precursor thereof. In certain
such embodiments, the mismatched nucleobases are contiguous. In certain such
embodiments, the mismatched nucleobases are not contiguous.

in certain embodiments, a modified oligonucieotide consists of a number
of linked nucleosides that is equal to the length of the mature miRNA to which it

is complementary.
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In certain embodiments, the number of linked nucleosides of a modified
oligonucleotide is less than the length of the mature miRNA to which it is
compiementary. In certain such embadiments, the number of linked nucleosides
of a modified oligonucleotide is one less than the iength of the mature miRNA to
which it is complementary. In certain such embodiments, a modified
oligonucleotide has one less nucleoside at the 5' terminus. In certain such
embodiments, a modified cligonucleotide has one less nucleoside at the 3’
terminus. In certain such embodiments, a modified oligonucleotide has two fewer
nucleosides at the 5 terminus. In certain such embodiments, a modified
oligonucleotide has two fewer nucleosides at the 3’ terminus. A modified
oligonucieotide having a number of linked nucleosides that is less than the length
of the miRNA, wherein each nucleobase of a modified oligonucleotide is
complementary to each nucleobase at a corresponding position in a miRNA, is
considered to be a modified oligonucleotide having a nuclechase sequence
100% complementary to a portion of a miRNA sequence.

In certain embodiments, the number of linked nucleosides of a modified
oligonucleotide is greater than the length of the miRNA to which it is
complementary. In certain such embodiments, the nucleobase of an additional
nucleoside is complementary to a nucleobase of a miRNA stem-loop sequence.
In certain embodiments, the number of linked nucleosides of a modified
oligonucleotide is one greater than the length of the miRNA to which it is
complementary. In certain such embodiments, the additional nucleoside is at the
5 terminus of a moadified oligonucleotide. in certain such embodiments, the
additional nucleoside is at the 3' terminus of a modified oligonucleotide. In certain
embodiments, the number of linked nucleosides of a modified oligonucleotide is
two greater than the length of the miRNA to which it is complementary. In certain
such embodiments, the two additional nucleosides are at the 5' terminus of a
madified oligonucieotide. In certain such embodiments, the two additional
nucleosides are at the 3’ terminus of a modified oligonucleotide. In certain such
embodiments, one additional nucleoside is located at the §' terminus and one
additional nucleoside is located at the 3' terminus of a modified oligonucleotide.
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In certain embodiments, a portion of the nucleobase sequence of a
modified oligonucleotide is 100% complementary to the nuclecbase sequence of
the miRNA, but the modified oligonucleotide is not 100% complementary over its
entire length. In certain such embodiments, the number of nucleosides of a
modified oligonucleotide having a 100% complementary portion is greater than
the length of the miRNA. For example, a modified oligonucleotide consisting. of
24 linked nucleosides, where the nuclecbases of nucleosides 1 through 23 are
each complementary to a corresponding position of a miRNA that is 23
nuclecbases in length, has a 23 nucleoside portion that is 100% complementary
to the nucleobase sequence of the miRNA and approximately 96% overall
complementarity to the nucleobase sequence of the miRNA.

in certain embodiments, the nucleobase sequence of a modified
oligonucleotide is 100% complementary to a portion of the nucleobase sequence
of a miRNA. For example, a modified oligonucleotide consisting of 22 linked
nucleosides, where the nucleobases of nucleosides 1 through 22 are each
complementary to a corresponding position of a miRNA that is 23 nucleobases in
length, is 100% complementary to a 22 nuclecobase portion of the nucleobase
sequence of a miRNA. Such a modified cligonucleotide has approximately 96%
overali complementarity to the nucleobase sequence of the entire miRNA, and
has 100% compiementarity to a 22 nucleobase portion of the miRNA.

In certain embodiments, a portion of the nucleobase sequence of a
modified oligonucleotide is 100% complementary to a portion of the nucleobase
sequence of a miRNA, or a precursor thereof. In certain such embodiments, 15
contiguous nucleobases of a modified oligonucleotide are each complementary
to 15 contiguous nucleobases of a miRNA, or a precursor thereof. In certain such
embodiments, 16 contiguous nucleabases of a modified oligonucleotide are each
complementary to 16 contiguous nucleobases of a miRNA, or a precursor
thereof. In certain such embodiments, 17 contiguous nucleobases of a modified
oligonucleotide are each complementary to 17 contiguous nucleobases of a
miRNA, or a precursor thereof. In certain such embodiments, 18 contiguous

nuclecbases of a modified oligonuclectide are each complementary to 18
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contiguous nucleobases of a miRNA, or a precursor thereof. In certain such
embodimenté, 19 contiguous nuclecbases of a modified cligonuclectide are each
complementary to 19 contiguous nucleobases of a miRNA, or a precursor
thereof. In certain such embodiments, 20 contiguous nucleobases of a modified
oligonucleotide are each complementary to 20 contiguous nucleobases of a
miRNA, or a precursor thereof. In certain such embodiments, 22 contiguous
nucleobases of a modified oligonucleotide are each complementary to 22
contiguous nucleobases of a miRNA, or a precursor thereof. In certain such
embodiments, 23 contiguous nucieobases of a modified oligonucleotide are each
complementary to 23 contiguous nucleobases of a miRNA, or a precursor
thereof. In certain such embodiments, 24 contiguous nucleobases of a modified
oligonucleotide are each complementary to 24 contiguous nucleobases of a

miRNA, or a precursor thereof.

Certain Modified Oligonucleotides

In certain embodiments, a modified oligonucleotide consists of 12 to 30
linked nucleosides. In certain embodiments, a modified oligonucleotide consists
of 15 to 25 Ilinked nucleosides. In certain embodiments, a modified
oligonucleotide consists of 19 to 24 linked nucleosides. In certain embodiments,
a modified oligonucleotide consists of 21 to 24 linked nucleosides.

In certain embodiments, a modified oligonucleotide consists of 12 linked
nucileosides. In certain embodiments, a modified oligonucleotide consists of 13
linked nucleosides. In certain embodiments, a modified ofigonucieotide consists
of 14 linked nucleosides. In certain embodiments, a modified oligonucleotide
consists of 15 linked nucleosides. In certain embodiments, a modified
oligonucleotide consists of 16 linked nucleosides. In certain embodiments, a
modified oligonucleotide consists of 17 linked nucleosides. In certain
embodiments, a modified oligonucleotide consists of 18 linked nucleosides. In
certain embodimenis, a modified oligonucleotide consists of 19 linked
nucleosides. In certain embodiments, a modified oligonucleotide consists of 20
linked nucleosides. In certain embodiments, a modified oligonucleotide consists
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of 21 linked nucleosides. In certain embodiments, a madified oligonucleotide
consists of 22 linked nucleosides. In certain embodiments, a modified
oligonucleotide consists of 23 linked nucleosides. In certain embodiments, a
modified oligonucleotide consists of 24 linked nucleosides. In certain
embodiments, a modified oligonucleotide consists of 25 linked nucleosides. In
certain embodiments, a modified oligonucleotide consists of 26 linked
nucleosides. In certain embodiments, a modified oligonucleotide consists of 27
linked nucleosides. In certain embodiments, a modified oligonuclectide consists
of 28 linked nucleosides. In certain embodiments, a modified oligonucleotide
consists of 29 linked nuclecsides. In cerain embodiments, a modified
oligonucleotide consists of 30 linked nucleosides. In certain such embodiments, a
mddified oligonucleotide comprises linked nucleosides selected from contiguous
nucleobases of SEQ ID NO: 12.

Certain Modifications

Modified oligonucleotides of the present invention comprise one or more
modifications to a nucleobase, sugar, and/or internucleoside linkage. A modified
nucleobase, sugar, and/or internucleoside linkage may be selected over an
unmodified form because of desirable properties such as, for example, enhanced
cellular uptake, enhanced affinity for other oligonucleotides or nucleic acid
targets and increased stability in the presence of nucleases.

In certain embodiments, a modified oligonucleotide of the present
invention comprises one or more modified nucleosides. In certain such
embodiments, a modified nucleoside is a stabilizing nucleoside. An example of a
stabilizing nucleoside is a sugar-modified nucleoside.,

In certain embodiments, a modified nucleoside is a sugar-modified
nucleoside. In certain such embodiments, the sugar-modified nucleosides can
further comprise a natural or modified heterocyclic base moiety and/or a natural
or modified internucleoside linkage and may include further modifications
independent from the sugar modification. In certain embodiments, a sugar
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modified nucleoside is a 2’-modified nucleoside, wherein the sugar ring is
modified at the 2’ carbon from natural ribose or 2’-deoxy-ribose.

In certain embodiments, a 2-modified nucleoside has a bicyclic sugar
moiety. In certain such embodiments, the bicyclic sugar moiety is a D sugar in
the alpha configuration. In certain such embodiments, the bicyclic sugar moiety is
a D sugar in the beta configuration. In certain such embodiments, the bicyclic
sugar moiety is an L sugar in the alpha configuration. In certain such
embodiments, the bicyclic sugar moiety is an L sugar in the beta configuration.

In certain embodiments, the bicyclic sugar moiety comprises a bridge
group between the 2' and the 4'-carbon atoms. In certain such embodiments, the
bridge group comprises from 1 to 8 linked biradical groups. In certain
embodiments, the bicyclic sugar moiety comprises from 1 to 4 linked biradicai
groups. In certain embodiments, the bicyclic sugar moiety comprises 2 or 3
linked biradical groups. In certain embodiments, the bicyclic sugar moiety
comprises 2 linked biradical groups. In certain embodiments, a linked biradical
group is selected from -O-, -S-, -N(R1)-, -C(R{)(R2)-, -C(R1)}=C(R+)-, -C(R1)=N-,
~C(=NRy)-, -8i(R1)(R2)-, -S(=0)2-, -S(=0)-, -C(=0)- and -C(=S)-; where each Ry
and Ry is, independently, H, hydroxyl, C4-Cs; alkyl, substituted C4-Cy3 alkyl, Cs-
C12 alkenyl, substituted C,-C12 alkenyl, C,-Cy2 alkynyl, substituted C,-C+2 alkynyl,
Cs5-Cop aryl, substituted Cs-Cyp aryl, a heterocycle radical, a substituted hetero-
cycle radical, heteroaryl, substituted heteroaryl, Cs-C; alicyclic radical,
substituted Cs-Cy alicyclic radical, halogen, substituted oxy (-O-), amino,
substituted amino, azido, carboxyl, substituted carboxyl, acyl, substituted acyl,
CN, thiol, substituted thiol, sulfonyl (S(=0)s-H), substituted sulfonyl, suifoxyl
(S(=0)-H) or substituted sulfoxyl; and each substituent group is, independently,
halogen, C-Cq2 alkyl, substituted C4-C42 alkyl, C2-C1» alkeny), substituted Cz-Cq;
alkenyl, C»-Cyz alkynyl, substituted C,-Ciz alkynyl, amino, substituted amino,
acyl, substituted acyl, C4-Cq2 aminoalkyl, C4-Cq2 aminoalkoxy, substituted C4-Cy2
aminoalkyl, substituted C,-C12 aminoalkoxy or a protecting group.

in some embodiments, the bicyclic sugar moiety is bridged between the 2
and 4’ carbon atoms with a biradical group selected from —~O-(CHa),-, ~O-CHy-—
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O-CHCH,-, —O-CH(alkyl)-, -NH-(CHz)y-, -N{alkyl)-(CHz)s~, -O-CH{alkyl)-, -
(CH(alkyl))-(CH2)s-, -NH-O-(CHa)p-, -N(alkyl)-O-(CHz)p-, or -O-N{alkyl}-(CHa)p-,
wherein p is 1, 2, 3, 4 or 5 and each alkyl group can be further substituted. In
certain embodiments, pis 1, 2 or 3.

In certain embodiments, a 2'-modified nucleoside comprises a 2'-
substituent group selected from halo, allyl, amino, azido, SH, CN, OCN, CF;,
OCF3, O-, S-, or N(Rm)-alkyl; O-, S-, or N(Rm)-alkenyl; O-, S- or N{Rn)-alkynyl; O-
alkylenyl-O-alkyl, alkynyl, alkaryl, aralkyl, O-alkaryl, O-aralkyl, O(CH,).SCHj3, O-
(CH2)2-O-N(Rm)(Ra) or O-CHz-C(=0)-N(Rx{R.), where each R, and R, is,
independently, H, an amino protecting group or substituted or unsubstituted C,-
Cio alkyl. These 2'-substituent groups can be further substituted with one or
more substituent groups independently selected from hydroxyl, amino, alkoxy,
carboxy, benzyl, phenyl, nitro (NO;), thiol, thicalkoxy (S-alkyl), halogen, alkyl,
aryl, alkenyl and alkynyl.

In certain embodiments, a 2'-modifled nucleoside comprises a 2'-
substituent group selected from F, NHa, N3, OCF3 O-CHs, O(CHz)sNHz, CHy-
CH=CH,, O-CHz-CH=CH;, OCHCH,OCH;,  O(CH3);SCHi, O-(CHz)x-
O-N(Rm)(Rq), ~O{CH,)20(CH2)2N(CH3),, and N-substituted acetamide (O-CH»-
C(=0)-N(Rm)(Rs) where each R, and R, is, independently, H, an amino
protecting group or substituted or unsubstituted C4-Cq alkyl.

In certain embodiments, a 2'-modified nucleoside comprises a 2'-
substituent group selected from F, OCF3; O©-CH; OCH,CH,OCH,, 2'-
O(CH2)2SCH3, O-(CH2)2-O-N(CH3)2, -O(CH2).0(CH2)oN(CH3)2, and O-CH.-
C(=0)-N(H)CHjs.

In certain embodiments, a 2'-modified nucleoside comprises a 2'-
substituent group selected from F, O-CHs, and OCH,CH,OCHs.

In certain embodiments, a sugar-modified nucleoside is a 4'-thio modified
nucleoside. In certain embodiments, a sugar-modified nucleoside is a 4'-thio-2'-
modified nucleoside. A 4'-thio modified nucleoside has a R-D-ribonucleoside
where the 4'-O replaced with 4'-S. A 4'-thio-2'-modified nucleoside is a 4'-thio
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modified nucleoside having the 2'-OH replaced with a 2'-substituent group.
Suitable 2'-substituent groups include 2'-OCHj, 2'-0-(CHy),-OCH3, and 2'-F.

In certain embodiments, a modified ofigonuciectide of the present
invention comprises one or more internucleoside modifications. In certain such
embodiments, each internucleoside linkage of a modified oligonucleotide is a
modified internucleoside linkage. In certain embodiments, a modified
internucleoside linkage comprises a phosphorus atom.

In certain embodiments, a modified oligonucleotide of the present
invention comprises at least one phosphorothioate internucleoside linkage. In
certain embodiments, each internucleoside linkage of a modified oligonucleotide
is a phosphorothicate internucleoside linkage.

in certain embodiments, a modified internucieoside linkage does not
comprise a phosphorus atom. In certain such embodiments, an internucleoside
linkage is formed by a short chain alkyl internucleoside linkage. In certain such
embodiments, an internucleoside linkage is formed by a cycloalkyl
internucleoside linkages. In certain such embodiments, an internucleoside
linkage is formed by a mixed heteroatom and alkyl internucleoside linkage. In
certain such, embodiments, an internucieoside linkage is formed by a mixed
hetercatom and cycloakyl internucleoside linkages. In certain  such
embodiments, an internucleoside linkage is formed by one or more short chain
heteroatomic internucleoside linkages. In certain such embodiments, an
internucleoside linkage is formed by one or more heterocyclic internucleoside
linkages. in certain such embodiments, an internucleoside linkage has an amide
backbone. in certain such embodiments, an internucleoside linkage has mixéd N,
O, S and CH; component parts.

In certain embodiments, a modified oligonucleotide comprises one or
more modified nucleobases. In certain embodiments, a modified oligonucleotide
comprises one or more 5-methylcytosines. In certain embodiments, each
cytosine of a modified oligonucleotide comprises a 5-methylicytosine.

In certain embodiments, a modified nucleobase is selected from 5-

hydroxymethyl c¢ytosine, 7-deazaguanine and 7-deazaadenine. In certain
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embodiments, a modified nucleobase is selected from 7-deaza-adenine, 7-
deazaguanosine, 2-aminopyridine and 2-pyridone. In certain embodiments, a
modified nucleobase is selected from 5-substituted pyrimidines, 6-azapyrimidines
and N-2, N-6 and O-6 substituted purines, including 2 aminopropyladenine, 5-
propynyluracil and 5-propynylcytosine,

In certain embodiments, a modified nucleobase comprises a polycyclic
heterocycle. In certain embodiments, a modified nucleobase comprises a tricyclic
heterocycle. In certain embodiments, a meodified nucleobase comprises a
phenoxazine derivative.  In certain embodiments, the phenoxazine can be

further modified to form a nucleobase known in the art as a G-clamp.

Certain Qligonucieotide Molifs

Suitable motifs for modified oligonuclectides of the present invention
include, but are not limited to, fully modified, uniformly modified, positionally
modified, and gapmer. Modified oligonucleotides having a fully modified motif,
including a uniformly modified motif, may be designed to target mature miRNAs.
Alternatively, modified oligonucleotides having a fully modified motif,' including a
uniformly modified motif, may be designed to target certain sites of pri-miRNAs or
pre-miRNAs, to block the processing of miRNA precursors into mature miRNAs.
Modified oligonucleotides having a fully modified motif or uniformly modified motif
are effective inhibitors of miRNA activity.

In certain embodiments, a fully modified oligonucleotide éomprises a
sugar modification at each nucleoside. In certain such embodiments, pluralities of
nucleosides are 2'-O-methoxyethyl nucleosides and the remaining "nucieosides
are 2'-fluoro nucleosides. In certain such embodiments, each of a plurality of
nucleosides is a 2-O-methoxyethyl nucleoside and each of a plurality of
nucleosides is a bicyclic nuclecside. In certain such embodiments, a fully
modified oligonucleotide further comprises at least one modified internucleoside
finkage. In certain such embodiments, each internucleoside linkage of a fuily
sugar-modified oligonucleotide is a modified internucleoside linkage. In certain
embodiments, a fully sugar-modified oligonucleotide further comprises at least
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one phosphorothioate internucleoside linkage. In certain such embodiments,
“each internucleoside linkage of a fully sugar-modified oligonucleotide is a
phosphorothioate internucleoside linkage.

in certain embodiments, a fully modified oligonucleotide is modified at
each internuclecside linkage. In certain such embodiments, each internucleoside
linkage of a fully modified oligonucleotide is a phosphorothioate internucleoside
linkage.

In certain embodiments, a uniformly medified oligonucleotide comprises
the same sugar meadification at each nucleoside. In certain such embodiments,
each nucleoside of a modified oligonucleotide comprises a 2'-O-methoxyethyl
sugar modification. In certain embodiments, each nucleoside of a modified
oligonucleotide comprises a 2-O-methyl sugar modification. In certain
embodiments, each nucleoside of a modified oligonucleotide comprises a 2'-
fluoro sugar modification. In certain such embodiments, a uniformly modified
oligonucleotide further comprises at least one modified internucleoside linkage.
In certain such embodiments, each internucleoside linkage of a uniformly sugar-
modified oligonucleotide is a modified internucleoside iinkage. In certain
embodiments, a uniformly sugar-modified oligonucleotide further comprises at
least one . phosphorothioate internucieoside linkage. In cerfain such
embodiments, each internucleoside linkage of a uniformly sugar-modified
oligonucleotide is a phosphorothioate internucleoside linkage.‘

In certain embodiments, a uniformly modified oligonucleotide comprises
the same internucleoside linkage modifications throughout. In certain such
embodiments, each internucleoside Ilinkage of a ;Jniformly modified
oligonucleotide is a phosphorothioate internucleoside linkage.

in certain embodiments, a modified oligonucieotide bomprises the same
sugar modification at each nucleoside, and further comprises one or more
internucleoside linkage modifications. In certain such embodiments, the modified
oligonucleotide comprises one modified internucleoside linkage at the 5’ terminus
and one modified internucleoside linkage at the 3' terminus. In certain

embodiments, the modified oligonuclectide comprises two modified
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internucleoside linkages at the §' terminus and two modified internucleoside
linkages at the 3' terminus. In certain embodiments, the modified oligonucleotide
comprises two modified internucleoside linkages at the 5’ terminus and three
modified internucleoside linkages at the 3' terminus. In certain embodiments, the
modified oligonucieotide comprises two modified internucleoside linkages at the
5 terminus and four modified internucleoside linkages at the 3' terminus.  In
certain such embodiments, the modified internucleoside linkage is a
phosphorothioate internucleoside linkage.

In certain embodiments, a modified oligonucleotide is represented by the
following formula 111
(5" QxQz'(Qy).QZ*Qz*Qz'Q-L (3)

In certain such embodiments, an compound is represented by formula il.
In certain embodiments, Q is a 2'-O-methyl modified nucleoside. [n certain
embodiments, x is phosphorothioate. In cerfain embodiments, y is
phosphodiester. In certain embodiments, each of z1, z2, 23, and z4 is,
independently phosphorothioate or phosphodiester. In certain embodiments, n is
6 to 17. In certain embodiments, L is cholesterol. In certain embodiments, nis 12
to 17.

In certain embodiments, xis

One of A and B is S while the other is O
yis

_g__!li_gﬁ

lon
Each of z1, z2, 23, and z4 is independently x or y;
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n==6-17

Lis

Wherein:
X is N(CO)R’, or NR”:

Each of R', R® and R, is independently, H, OH, or ~CH,OR® provided that at
least one of R', R®and R%is OH and at least one of R, R® and R® is -CH,OR®;

R”is R? or C4-Cyp alkyl substituted with NR°R® or NHC(O)R?;
R®is H or Cy-Cg alkyl;

R%is a carbohydrate radical; or a steroid radical, which is optionally tethered to at

least one carbohydrate radical; and

RPis

with one of A and B is S while the other is O.

In certain embodiments, RY is cholesterol. In certain embodiments each of

z', 2%, 2% and 2*is
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8 with one of A and B is S while the other is O.

In certain embodiments, R' is —-CH;OR". In certain embodiments, R® is
OH. In certain embodiments, R' and R® are trans. In certain embodiments, R® is
OH. In certain embodiments, R' and R® are trans. In certain embodiments, R3 is
~CH;OR®, In certain embodiments, R' is OH. In certain embodiments, R and R®
are trans. In certain embodiments, R® is OH. In certain embodiments, R® and R®
are trans. In certain embodiments, R® is CH,OR®. In certain embodiments, R' is
OH. In certain embodiments, R' and R® are trans. In certain embodiments, X is
NC(O)R. In certain embodiments, R is ~CH(CHa)sCHNHC(O)RE.

In certain embodiments, a positionally modified oligonucleotide
comprises regions of linked nucleosides, where each nucleoside of each region
comprises the same sugar moiety, and where each nucieoside of each region
comprises a sugar moiety different from that of an adjacent region.

In certain embodiments, a positionally modified oligonucleotide
comprises at least 10 2'-fluoro modified nucleosides. Such a positionally modified
oligonucleotide may be represented by the following formula I:

5-T1-(Nui-Li)as-(Nug-La)na-Nuz-(La-Nua)as-T2-3", wherein:

each Nu, and Nuj is, independently, a stabilizing nucleoside;

at least 10 Nu; are 2'-fluoro nucieosides;

each Ly, Lz and L3 is, independently, an internucleoside linkage;

each Ty and T3 is, independently, H, a hydroxyl protecting group, an
optionally linked conjugate group or a capping group;

ny is from O to about 3;

nz is from about 14 to about 22;

na is from O to about 3; and

provided that if ny is O then T4 is not H or a hydroxy! protecting group,
and if nz is 0, then T is not H or a hydroxyl protecting group.
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In certain such embodiments, n1 and n3 are each, independently, from 1
to about 3. In certain embodiments, ny and n3 are each, independently, from 2 to
about 3. In certain embodiments, n; is 1 or 2 and nz is 2 or 3. In certain
embodiments, ny and na are each 2. In certain embodiments, at least one of n1
and n3 is greater than zero. In certain embodiments, n1 and n3 is each greater
than zero. In certain embodiments, one of n1 and n3 is greater than zero. In
certain embodiments, one of n1 and n3 is greater than one.

In certain embodiments, n; is from 16 to 20. In certain embodiments, n; is
from 17 to 19. In certain embodiments, n; is 18. In certain embodiments, ny is 19,
In certain embodiments, n; is 20.

in certain embodiments, about 2 to about 8 of the Nu, nucleosides are
stabilizing nucieosides. In certain embodiments, from about 2 to about 6 of the
Nu; nucleosides are stabilizing nucleosides. In certain embodiments, from about
3 to about 4 of the Nu; nucleosides are stabilizing nucleosides. In certain
embodiments, 3 of the Nu; nucleosides are stabilizing nucleosides.

in certain embodiments, each of the Nu; stabilizing nucleosides is
separated from the Nuj stabilizing nucleosides by from 2 to about 8 2'-fluoro
nucleosides. In certain embodiments each of the Nu; stabilizing nucleosides is
separated from the Nuj stabilizing nucleosides by from 3 to about 8 2'-fluoro
nucleosides. In certain embodiments each of the Nu, stabilizing nucleosides is
separated from the Nuj stabilizing nucleosides by from 5 to about 8 2'-fluoro
nucleosides.

In certain embodiments, a modified oligonucleotide comprises from 2 to
about 6 Nu, stabilizing nucleosides. In certain embodiments, a modified
oligonucleotide comprises 3 Nu; stabilizing nucleosides.

In certain embodiments, each of the Nu; siabilizing nucleosides is linked
together in one contiguous sequence. In certain embodiments, at least two of the
Nuy stabilizing nucleosides are separated by at least one of the 2'-fluoro
nucleosides. In certain embodiments, each of the Nu, stabilizing nucleosides is

separated by at least one of the 2'-fluoro nucleosides.
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In certain embodiments, at least two contiguous sequences of the Nu; 2'-
fluoro nucleosides are separated by at least one of the stabilizing nucleosides
wherein each of the contiguous sequences have the same number of 2’-fluoro
nucleosides.

In certain embodiments, Ty and T, are each, independently, H or a
hydroxyl protecting group. In certain embodiments, at least one of Ty and Ty is
4,4'-dimethoxytrityl. In certain embodiments, at least one of Ty and Tz is an
optionally linked conjugate group. In certain embodiments, at least one of T, and
Tz is a capping group. In certain embodiments, the capping group is an inverted
deoxy abasic group.

In certain embodiments, a positionally modified oligonucleotide comprises
at least one modified internucleoside linkage. In certain such embodiments, each
internucieoside linkage of a positionally modified oligonucleoside is a modified
internucleoside linkage. In certain embodiments, at least one internucleoside
linkage of a positionally modified oligonucieotide is a phosphorothioate
internucleoside linkage. In certain such embodiments, each internucleoside
linkage of a positionally modified oligonucleotide is a phosphorothioate
internucleoside linkage.

In certain embodiments, a positionally modified motif is represented by the
following formula 1i, which represents a modified oligonucleotide consisting of
linked nucleosides:

Ti-(Nu1)n1-(Nu2)na-{Nu3)n3-(NUuadns-(NUs)as-T2, wherein:

Nuqand Nus are, independently, 2' stabilizing nucleosides;

Nuz and Nus are 2'-fluoro nucleosides;

Nus is a 2'-maodified nucleoside;

each of n1 and n5 is, independently, from 0 to 3;

the sum of n2 plus n4 is between 10 and 25;

n3is from 0 and 5; and

each Ty and T; is, independently, H, a hydroxyl protecting group, an
optionally linked conjugate group or a capping group.
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In certain embodiments, the sum of n2 and n4 is 16. In certain
embodiments, the sum of n2 and n4 is 17. In certain embodiments, the sum of n2
and n4 is 18. In certain embodiments, n1is 2; n3is 2 or 3; and n5 is 2.

tn certain embodiments, Nu; and Nus are, independently, 2'-modified
nucleosides.

In certain embodiments, Nu; is O-(CH3),-OCHs, Nuj is O-(CHj).-OCHs,
Nus O-{CH2)-OCHj3, Ty is Hand Ty is H.

In certain embodiments, a modified oligonucleotide complementary to a
miRNA and consisting of 22 linked nucleosides has a Formula |l selected from
Table A, where each internucleoside linkage is a phosphorothioate
internucleoside linkage. In certain embodiments, a modified oligonucleotide
having a Formula Il selected from Table A has the nucleobase sequence of SEQ

ID NO: 12.

Table A

nt |n2 |n3 | n4 [ n5 | Nu, Nus Nus Ti (T2
2._ l-— '_

2 11810 10 12 luoe Imoe |moe |HO|H
2'_ l- l-

2 |2 |2 |14 712 Jyoe |moe |meoe [P|H

2 |3 |2 |13 |2 |& 2- 2- H |H
MOE |{MOE |MOE
2'_ |- 2"-

2 14 32 11212 1voe |moe Imoe |T|H
2._ I- |-

2 |5 |2 1Y 12 tueoe |moe |[moe [P O|H

2 le |2 |10 |2 |°" 2- 2 H |H
MOE |MOE |MOE

2 |7 12 19 12 tuoe |moe [moe [T P

2 18 |2 18 [2 |2 2- 2- H |H
MOE |MOE |MOE
2" 2" 2

2 19 12 17 |2 \yoe |moe |moe |T |H

2 1102 |e |2 |% 2- 2- H | H
MOE |MOE [moE
l-. 2|- |-

2 (12 15 12 thoe Imoe |moe [P O|H

2 112 12 |4 {2 |%& 2 2- H |H
MOE |MOE |MOE
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2 {1312 13 12 lyse |moe |moe |H|H
2 {14 |2 |2 |2 |2 2 |2 H |[H
MOE |MOE |MOE
2 12 |3 132 |2 |2 |2 K |H
MOE |MOE |MOE
2 {3 13 l12l2 |& 2- 2- H [H
MOE |MOE |MOE
2 14 |3 |11 ]2 (& 2- 2 H |H
MOE |MOE |MOE
12 |2
2 |5 |3 11012 |yoe [moe |[moe |P M
2 s |3 |o |2 |% 2- 2- H |H
MOE |MOE |MOE
2 |7 ls |s l2 |%& 2- 2~ H |H
MOE |MOE |MOE
2 s [3 |7 |2 |& O H |H
MOE |MOE |MOE
2> {9 |3 le |2 |2 |Z-_ |2 H |H
MOE |MOE |MOE
2 j10l3 |5 12 |- 2- |2 H |H
MOE |MOE |MoOE
2 1103 la |2 [2- 2- 2- H {H
: MOE |MOE |MOE
2 1213 I3 {2 |% 2- 2= H |H
MOE |MOE |MOE
2 113 l3 |2 12 |% 2- 2 H |H
MOE |MOE |MOE
2 s |le |4 |2 |2 2- 2 H |H
MOE |MOE | MOE

A modified oligonucleotide having a gapmer motif may have an internal
regiond consisting of linked 2'-deoxynucleotides, and external regions consisting
of linked 2'-modified nucleosides. Such a gapmer may be designed to elicit
RNase H cleavage of a miRNA precursor. The internal 2'-deoxynucleoside region
serves as a substrate for RNase H, allowing the cleavage of the miRNA
precursor to which a modified oligonucleotide is targeted. In certain
embodiments, each nucleoside of each external region comprises the same 2'-
modified nucleoside. In certain embodiments, one external region is uniformly
comprised of a first 2-modified nucleoside and the other external region is

uniformly comprised of a second 2'-modified nucleoside.
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in certain embodiments, each nucleoside of one external region of a
gapmer comprises 2'-O-methoxyethyl nucleosides and each nucleoside of the
other external region comprises a different 2’-modification. In certain such
embodiments, each nucleoside of one external region of a gapmer comprises 2'-
O-methoxyethyl nucleosides and each nucleoside of the other external region
comprises 2'-O-methyl nucleosides. In certain such embodiments, each
nucleoside of one external region of a gapmer comprises 2'-O-methoxyethyl
nucleosides and each nucleoside of the other external region comprises 2'-fluoro
nucleosides. In certain such embodiments, each nucleoside of one external
region of a gapmer comprises 2'-O-methyl nucleosides and each nucleoside of
the other external region comprises 2-fluoro nucleosides. In certain such
embodiments, each nucleoside of one external region of a gapmer comprises 2'-
O-methoxyethyl nucleosides and each nucleoside of the other external region
comprises bicyclic nucleosides. In certain such embodiments, each nucleoside of
one external region of a gapmer comprises 2’-O-methyl nuclegsides and each
nucleoside of the other external region comprises bicyclic nucleosides.

in certain embodiments, nucleosides of one external region comprise two

or more sugar modifications. In certain embodiments, nucleosides of each
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embodiments, the internal region consists of 17 to 28 linked nucleosides. In
certain embodiments, an internal region consists of 17 to 21 linked nucleosides.
In certain embodiments, an internal region consists of 17 linked nucleosides. In
certain embodiments, an internal region consists of 18 linked nucleosides. In
certain embodiments, an internal region consists of 19 linked nucleosides. In

certain embodiments, an internal region consists of 20 linked nucleosides. In
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certain embodiments, an internal region consists of 21 linked nucleosides. In
certain embodiments, an internal region consists of 22 linked nucleosides. In
certain embodiments, an internal region consists of 23 linked nucleosides. In
certain embodiments, an internal region consists of 24 linked nucleosides. In
certain embodiments, an internal region consists of 25 linked nucleosides. In
certain embodiments, an internal region consists of 26 linked nucleosides. In
certain embodiments, an internal region consists of 27 linked nucleosides. In

certain embodimenis, an internal region consists of 28 linked nucleosides.

Certain Quantitation Assays

The effects of antisense inhibition of a miRNA following the administration
of modified oligonucleotides may be assessed by a variety of methods known in
the art. In certain embodiments, these methods are be used to quantitate miRNA
levels in cells or tissues in vitro or in vivo. In certain embodiments, changes in
miRNA levels are measured by microarray analysis. In certain embodiments,
changes in miRNA levels are measured by one of several commercially available
PCR assays, such as the TagMan® MicroRNA Assay (Applied Biosystems). In
certain embodiments, antisense inhibition of a miIRNA is assessed by measuring
the mRNA and/or protein level of a target of a miRNA. Antisense inhibition of a
miRNA generally results in the increase in the level of mMRNA and/or protein of a
target of the miRNA.

Certain Experimental Models

In certain embodiments, the present invention provides methods of using
and/or testing modified oligonucleotides of the present invention in an
experimental model. In certain embodiments, experimental models are
employed to evaluate the effectiveness of modified oligonucleotides of the
invention for the treatment of fibrosis. Those having skill in the art are able to
select and modify the protocols for such experimental models to evaluate a

pharmaceutical agent of the invention.
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tested in in vivo experimental models.

Suitable experimental models for the testing of pharmaceutical agents for
the treatment of fibrosis, including pharmaceutical agents comprising modified
oligonucleotides complementary to a miR-122, include a pressure overload-
induced hypertrophy model, described herein.

An additional experimental model for the testing of pharmaceutical agen‘ts
for the treatment of fibrosis includes, but is not limited to, the methionine ¢holine
deficient (MCD) diet medel (see, for example, Yamaguchi et al,, Hepatoloéy,
2008, 47, 625-635). db/db mice spontaneously develop obesity, diabetes, and
fatty livers. Feeding such mice a MCD diet induces non-aicoholic steatohepati'tis
(NASH) and liver fibrosis within 4 to 8 weeks. Modified oligonucieotides having
nucleobase complementary to a miRNA are tested in this model for their effects
on liver fibrosis.
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resulted in markedly decreased miR-21 expression in response {o serum

stimulation, indicating a major role for these two transcription factors in miR-21
regulation (Fig. 4 c). An essential role for miR-21 in cardiac morphology and
function was detected by a morpholino-based approach in a biased screen to
knock down several ubiquitously expressed microRNAs in zebrafish. Knockdown
of miR-21 led to a dramatic impairment of cardiac structure and function (Fig. 5).
More than 95% of injected animals displayed massive pericardial effusions (Fig.
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Exanpl es Exanple 1: Arole for mR-21 in cardiac di sease
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Tabl e 1 gene synbol

gene nanme cardi ac expression (I D Reference)

nunber of cRESElVBEsPeci es (m RBase) Predicted target (m RBase)

Predicted target (PicTar) Seed match for

sprouty

U30038

Exampie 2: miR-21 derepresses cardiac fibroblast ERK-signaling

m R-21 ( Tar get PST&IR}R009/001590

MIR-21 expression is selectively increased in various human cancers (Lu

et al., 2005; lorio et al., 2005) and was shown to contribute to tumor growth and

spread by diverse mechanisms in different cells. Since miR-21 appears to target

distinct mRNAs in a cell type-specific manner, the inventors decided to

investigate potential heart specific miR-21 targets. Using a bioinformatic

approach the inventors screened several microRNA databases for potential miR-

21 targets with 3' UTR-comprising seed sequences and matching flanking

nucleotides and focused this analysis on candidates with reported cardiac

expression. A summary is depicted in Table 1 below.

Table 1
cardiac Seed
gene [gene name (expression [number of | Predicted |Predicted|match
(iD conserved
symbol Reference} |species [target target for miR-21
(Target
(miRBase) | (miRBase)|{PicTar) |Scan)
sprouty
Spry1 jhomolog 1 15306693 |7 yes yes 8mer
transforming
growth factor,
Tgfbi {betainduced |10913330 (7 yes yes 8mer
KRIT1,
ankyrin repeat
Krit1  |containing 16455310 |7 yes, yes 7mer
paired-like
homeodomain
transcription
Pitx2 |factor 2 16836924 |7 yes yes 7mer
Fas ligand
(TNF
superfamily,
Fas/ member 6) 16698421 7 yes yes 7mer
nuclear facor
Nfib I8 9056636 7 yes no 7mer
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ligand of
numb-protein
Lnx1 X1 17118964 |7 yes no 7mer
Rtnd4  |reticulon 4 16202479 |8 yes no 7mer

A screen for theoretical miR-21 targets revealed 22 known potential target
genes, of which 8 were previously shown to be expressed within cardiac tissue.
Combination of three different target prediction tools identified Spry1 (sprouty1)
as a highly likely candidate. Sproutyl (SPRY1), a known inhibitor of the
Ras/MEK/ERK-pathway (Hanafusa et al., 2002, Casci et al., 1999) emerged as a
potential target due to its high score and significant expression level in the heart
(Table 1). The 3'UTR of the Spry7 mRNA contains several predicted microRNA
binding sites, of which only one corresponds to a microRNA highly upregulated
during cardiac disease {miR-21, see Fig. 7). To determine the cell type in which
Spry1 is expressed, the inventors employed an allele of Spry1, in which the lacZ
gene replaces part of the Spry7 coding sequence. Assays for lacZ expression
showed prominent staining in the adult mouse heart (Fig 2 a). Higher
magnification identified a spotted pattern of Spry1 expression originating from
interstitiat fibroblasts (Fig 2 a, fower panef). Th.us, both miR-21 and its putative
target, Spry1, are co-expressed in cardiac fibroblasts, and not in the
cardiomyocyte fraction. In accordance with these observations, no detectable
downregulation of SPRY1 expression wa‘s found in ftransgenic mice
overexpressing miR-21 in a cardiomyocyte-specific manner. In addition, cardiac
CREB, the transcriptional activator of miR-21J expression (Fig. 4) is localized
exclusively in fibroblasts. The inventors then tested the relevance of these
findings to human disease. Indeed, analysis'of left ventricular cardiac tissue
samples from patients with end-stage heart failure due to idiopathic dilated
cardiomyopathy demonstrated increased miR-21 expression (Fig. 1c) and
significant repression of SPRY1 protein expression (Fig. 2 b). These findings
were accompanied by activation of ERK-MAPkinase, as evidenced by an
increased phospho-ERK/ERK ratio (Fig. 2 b).

75




yes yes yes 8ner 8nmer KRIT1, ankyrin repeat Krill

WO 2009/106367 PCT/EP2009/601590

U30038

MiR-21 functions were then characterized in co-cultures of interstitial
fibroblasts and cardiomyocytes to mimic the composition of intact cardiac tissue.
The inventors assessed miR- 21 function by transfection of synthetic miR-21
precursor molecules or inhibitors. Increasing miR-21 induced a strong repression
of SPRY1 protein expression and increased ERK-MAPkinase activation (Fig. 2
¢). SiRNA-mediated Spry1 silencing likewise resuited in ERK-MAPkinase
activation (Fig. 2 d). The inventors next evaluated whether miR-21-mediated
derepression of fibroblast ERK-MAPkinase signaling would suffice to affect
fibroblast survival. In agreement with a potential role of ERK-MAPkinase
signaling in myocardial fibrosis, enhancement of miR-21 levels promoted cardiac
fibroblast survival, whereas suppression of endogenous miR-21 induced
apoptotic cell death (Fig. 2 e). The inventors also found miR-21-based regulation
of SPRY1 expression to be critical for the secretory function of cardiac
fibroblasts, as both overexpression of miR-21 as well as siRNA-mediated
silencing of SPRY1 expression significantly augmented secretion of fibroblast
growth factor 2 (FGF2) into the supernatant (Fig. 2 f). This study thus delineated
a novel signaling paradigm in the failing heart, where re-expression of miR-21
during cardiac disease augments ERK-MAPkinase activity through inhibition of
SPRY1. In the mammalian hear, this mechanism may regulate fibroblast survival
and thereby critically govern the extent of interstitial fibrosis and cardiac

remodeling.

Example 3: Therapeutic silencing of miR-21 in vivo

To evaluate the function of miR-21 in vivo, in a normal setting and in heart
failure, miR-21 activity was inhibited using modified oligonucleotide
complementary to miR-21 {miR-21 arﬂagonist). A pressure overload-induced
hypertrophy mouse mode! in was used as a model for human heart failure, In this
model a repreducible cardiac stress response is achieved through transverse
aortic constriction (TAC). This model highly resembles the failing human heart
due to its matching pattern of both microRNA and mRNA changes in global

expression profiles (Thum et al. 2007).
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To determine the localization of antagomir-21 within the heart, a Cy-3-
labeled antagomir-21 was injected intravenously via a jugular vein catheter.
Strong staining throughout the left ventricular myocardium was observed (Fig. 3
a), indicating that modified oligonucleotides complementary to miR-21 achieve
distribution to cardiac tissue. The miR-21 antagonist comprised 2’-O-methyl
sugars at each nucleoside, two phosphorothicate internucleoside linkages at the
5'-most end of the oligonucleotide, three phosphorothioate internucleoside
linkages at the 3'-most end of the oligonucleotide, and a cholesterol linked
through a hydroxyprolinol linker. miR-21 antagonists had the nucleobase
sequence of SEQ ID NO: 1 or SEQ ID NO: 12. Untreated (sham) or TAC-
operated mice were treated with antagomir-21 or a control oligonucleotide al
doses of 80 mg/kg for three consecutive days. Treatment with antagomir-21
strongly repressed elevated cardiac miR-21 expression for up to three weeks as
determined in Northern blots (Fig. 3 b) and real-time PCR analysis {Fig. 8). This
treatment completely reversed TAC-induced downregulation of SPRY1 and ERK-
MAPkinase activation during pressure overload to leveis observed in sham-
operated mice (Fig. 3 c¢). Interstitial fibrosis and heart weight were significantly
increased three weeks after TAC in untreated mice, but were strongly attenuated
by antagomir-21 treatment (Figs. 3 d, e). Indeed, collagen content of the
myocardium was essentially normalized by antagomir-21 treatment. Further,
where heart weight doubled three weeks after TAC, antagomir-21 treatment
prevented hypertrophy. In sham-operated mice, treatment with antagomir-21 did
not result in significant changes in cardiac weight or interstitial fibrosis, indicating
no discernable effect of miR-21 antagonism on the normal heart or overt
cardiotoxicity of antagomir-21 treatment. After TAC operation and antagomir-21
treatment, global transcriptorﬁe analysis revealed normalization of various
deregulated genes (Fig. 3 f). Specifically, genes highly upregulated during
cardiac fibrosis such as collagen 1a1, collagen 3 a 1, biglycan, fibromodulin or
connective tissue growth factor were reduced after specific inhibition of miR-21
by 42%, 39%, 44%, 38% and 37%, respectively (Fig. 3 f fower panel). in further
studies, cardiac function was assessed by echocardiography. Left ventricular

77




Fasl i gand Fast (TNF superfam |y, nenber 6) nuclearfacor 16698421

7 yes yes wo 2009/106367 PCT/EP2009/001590

U30038

end-diastolic diameters increased significantly three weeks after TAC and
fractional shortening was impaired (Fig. 3 g), as is commonly observed in human
heart failure. When compared with controls, antagomir-21 treatment prevented
left ventricular dilatation and normalized parameters of fractional shortening
essentially to levels observed in sham-operated animals (Fig. 3 g). Similar results
were obtained with antagomir-21 treatment in an isoproterenol-induced cardiac
disease model.

An additional experiment was performed, in which mice were subject to
pressure overload of the left ventricle for three weeks before treatment with
antagomir-21. During this period the animals displayed significant left ventricular
hypertrophy, fibrosis and impaired cardiac function. Afier this three week time
period, mice were freated with antagomir-21 and observed for an additional three
weeks. Whereas animais treated with control displayed progressive impairment
of left ventricular function as well as interstitial fibrosis and cardiac hypertrophy,
animals treated with antagomir-21 showed significant attenuation of the
impairment of cardiac fu_nction as well as regression of cardiac hypertrophy and
fibrosis. _

These data demonstrate a critical role for fibroblast-derived miR-21 and
SPRY1 in the heart. Abnormal expression of miR-21 in cardiac fibroblasts inhibits
SPRY1 protein expression, resulting in augmentation of ERK-MAP kinase
activity. In turn, this enhances cardiac fibroblast survival and thereby the
interstitial fibrosis and cardiac remodeling that is characteristic of the failing heart.
This model (summarized in Fig. 3 h) assigns a primary role to cardiac fibroblast
activation in myocardial disease. Antagonizing miR-21 in the muring mode! of
heart disease prevented structural and function deterioration. Accordingly, the
present invention provides methods for the treatment of fibrosis, comprising
administering a modified oligonucleotide complementary to miR-21. The present
invention further provides methods for the treatment of fibrosis related to cardiac
disease, comprising administering a modified oligonucleotide complementary to
miR-21.

78




7mer Nfib I/B 9056636 7 yes no 7mer WD 2009/ 106367 PCT/ EP2009/ 001590
U30038 i
59698106367 PCT/EP2009/001590

U30038

Example 4: _miR-21 Regulation of the Extracellular Signal-Regulated Kinase
MAPK Pathway

Malignant transformation of normal to cancer cells requires the acquisition
of several oncogenic traits such as uncontrolled cell division, resistance to
programmed cell death (apoptosis), invasion and angiogenesis. Genetic
alterations often result in constitutive activation of common downstream signal
transduction pathways such as the mitogen activated protein (MAP) kinase
cascade involving ¢-RAF-1, MEK-1, ERK 1/2, p38 and JNK and others. Mitogen-
activated protein kinase (MAPK) cascades are key signaling pathways involved
in the regulation of normal cell proliferation, survival and differentiation. Aberrant
regulation of MAPK cascades contribute to cancer and other human diseases. In
particular, the extracellular signal-regulated kinase (ERK) MAPK pathway has
been the subject of intense research leading to the development of
pharmacologic inhibitors for the treatment of cancer. In normal cells, it is well
established that the activation of the kinase ERK 1/2 is regulated by receptor
tyrosine kinases such as EGF-receptors and platelet-derived growth factor
receptors (PDGFRS) via activation of Ras, which in turn activates the RAF-
1MEK-VERK 1/2 cascade. Because this signal transduction pathway is
hyperactivated in many human cancers, inhibitors of receptor tyrosine kinases,
Ras, ¢-RAF-1 and MEK-1 have all been developed and are at various stages of
development. The treatment of cancer may therefore be possible by
administering an effective amount of an inhibitor of the RAF-1/MEK-IIP-ERK 1/2
pathway. _

Sprouty (SPRY) is a family of intracellular proteins that are endogenocus
regulators of receptor tyrosine kinase pathways such as the Ras/MAP kinase
pathway, Mamrﬁalian species express four isoforms of Sprouty, which act as
inhibitors of growth factor-induced cellular differentiation, migration, and
proiiferation. The inventors identified sprouty-1 to inhibit ERK phosphorylation
which may result in modulation of tumor formation. The inventors suggest that
upregulation of miR-21 in many human cancers inhibits sprouty-1 thus activating

ERK to result in enhanced tumor formation and progression. Antagonism of miR-
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21 (e.g. by an antagomir-21) is therefore able to prevent and/or attenuate tumor

formation and/or progression.

Example 5: Experimental Procedures
Expression analyses (MicroRNA array, Affymelrix Genechip Analysis, Northern
blotting, Real-time PCR)

MicroRNA (Castoldi et al., 2007) and global mRNA expression profiles
were generated from RNA preparations from murine left ventricutar myocardium.
Deregulated microRNAs were confirmed by Northern blotting and stem-loop
specific real-time PCR. For both oligonucleotide arrays and spotted microRNA
arrays, data analysis was done with the use of R packages from the
Bioconductor project (www.bioconductor.org} as previously described (Thum et
al., 2007).

miR-21 promoter analysis

24 hours after isolation, cells were transfected with 1 ug of reporter
plasmid Qsing an established liposomal transfection method (Lipofectamine,
Invitrogen, USA). After 12 hours medium was changed to FCS-free medium. 24
hours later cells were treated either with 5% FCS for 8 hours whereas the other
group was cultured without FCS. Luciferase activity was measured in cell lysates
using the Dual Luciferase Kit (Promega, Germany) according to the

manufacturer's recommendation.

Cardiomyocyte isofation, culture and transfection experiments

Neonatal cardiomyocytes were isolated as described previously (Merkle et
al., 200?). Cardiomyocyte size was determined from digitally recorded images
using the AxioVision LE 4.1 software package (Carl Zeiss Vision GmbH, Jena,
Germany). Cardiomyocyte cultures were transfected with precursor and inhibitors
of miR-21 (Ambion, USA) or siRNA against sprouty1 (Promega, Germany). Using
appropriate culture conditions the inventors also performed experiments with

cardiac fibroblasts and fibroblast/cardiomyocyte co-cultures.
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type in which is ex ssed anetor enpl oyed ,an al | el e of
Soryl i whi oh SAEa SR TS st ol Rich RES 4i¥Sied Haihiay e
qurtence- mAREE Yise-hiR- 2I1a(w234axqsaescscomemmf ntnmrmgecsrwast NigAg 4ldy t he
adu nouse ] nification identi a .
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fibrobl asmnma gs?epa immmﬁ;szﬂelaroceEbmg bed h fohdtodl gmjzt& 5°-

i ro

putative targ are co-expresse n cardiac fi bl asts, and
ot i n ¢ hEOEARGASHIAS CE ARG BART MCRTATT dapbe i ¢ I9ATaES control
obser vat | gRRnufBotitRt WbaéﬂrﬁrdHOY@EﬁEth@i{JSorLL@z) §E’BYﬂue%PéBr 86 P RaNRS

found in transgenic mce overexpressing

car di omy o€SfICEDEHINR; 35 2 NRARNMEr coNtiRl. MRIPholbaSs Wese d‘ll%{@'f‘m@ intchene-cell
transcri pg lzed
excl usi vgft?lé?ﬁm?q@ ob argj[ﬁssrpfa )’%Isﬁ%neoﬁtégrgl?men tgéssg%r(ljélt)e ﬂée%rl éﬁﬁgﬁce
of these Muneliimyas evalHatwdretdicyews dme) mi@tédiunam;ley%lpsmear Huéfntes and
yent 1) cul Abvis L@ Geldasl Bl A dr FIRIBRL! Skenlel lo ekl AGPagieart

failure due to 1diopathrc dilated cardio nstrat

i ncr eased’4ri 80, ZQBe&m et (mU(S:le)St ﬂel)illizml@ns[fmﬂl fGISwma”Y oy aestriedof
SPRY1 pro, S (Fig. 2 These findi ngs were acconpani ed
by activa :&)ﬁatg Q%%f( %5&&2. nase, as eV| denced by an increased
phospho- ERK/ ERK rati o (F| g. 2 b). WD 2009/106367PCT/ EP20091001590

L0035 pus IHBoa PRy B 20t 209, L, oo eultures

conposi tion ofrranstaadtc mndﬂrraﬁnrt 118331 eperfbimeed nive ntoatise asstiwded Em'tﬂ- 21

function t ransf nt het i curs cul e
i nhi bi tora?&(ené gggé{aprtna S%Fi ?ﬂa'u%é@"emrgﬁﬁ.ﬁg @esﬁcgﬁe‘gfn glg
protein epqame%y (Engattchrdtnetrab a$888)ERK- MAPKI nase actl vation (Fig. 2 c).
Si RNA- nedi ated Spryl silencing |ikew se resulted in ERK- MAPKi nase
activation (Fig. 2 d). The inventors next eval uated whet her
m R-21- ne‘dim&redeaiﬁsmp@ssi on of fibroblast ERK- I\/APki nase Si gnal i ng
woul d suffi cegho l% ct fibroblast survival. In reerre t wt

Bf

potenti al - rol ORnBXIRRSE ArdiAg) tisage fF?“?qPS‘@ Pl el’ﬁi%?%é‘ieért

enhancengpinspantitibh 2hdcausd s opr emateshec ahdh@c fhilups otduésttos uditdtatae ,
wher eas supé)resm on of eg)do genous m R-21 i nduced apoptotic cell death
r

(Fig. 2 Sprdiamuonailespgr ©or Qosparisemdisrithy 2dudesd savleat meediptepry1

expr essi Qffet CéxB%nFEfﬂoh' g@bud Cﬁ"edelaewéeé: r&heved ffﬂém:tm@nefpfveﬁﬁtib@sac‘and
fi broblasts, as both overexEresm on of mMmR-21 as wel

si RNA- mediX6edl tssHenuanh$hee Wllnekw@s@ir@@ers.agm s'ftpt%inﬁt y8RigHBHt ed
secretion gf sfsl brobl ast growth factor 2 (FGF2) into the supernatant
(Fig. 2 f). Th| s study thus delineated a novel signaling paradigmin
the failing heart, where re-expression of m R 21 during cardi ac

di sease augnents ERK- MAPKi nase act i vi ty through inhibition of SPRYL1.
In the mammal i an heart, this nmechani sm may regul ate fi brobl ast
survival and thereby critically govern the extent of interstitial
fibrosis and cardi ac renodel i ng. Exanple 3: Therapeutic silencing of
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WD 2009/ 106367PCT/ EP2009/ 001590 U30038 To determ ne the

| ocal i zat i omr-21 within the heart, a Cy-3- |abeled

ant agom r - %O\Cl\ﬁ,fg%ﬁl:alr;]aj%gct ed intravenously via a jugul ar vdiQI/ErR20d9®HEBDO
Strong staining throughout the left ventricular myocardi um was
observed (jghgrg 3 @), indicating that nodified oligonucleotides
conplementary to m R-21 achieve distribution to cardiac tissue. The
m R-21 ant agoni st conprised 2'-0-nethyl sugars at each nucl eosi de,

t wo phospmoreR®RNAdatpet prd@tionctedosdsde | i nkages at the 5' -npst end of
t he ol i gonucl eqtide, t e phosphor ot hj oat e .i nt er.nucl epsi de L1 nkages
at the 3'-nost ndmbcr“"?ﬂg‘ 0 g{} %l?c?l Bt d@,rgeénd’r%\d'ﬁtl'% es¥ oW'#%ﬁ?ed

t hr f)ugB a(hlttydmﬁmma)d;inggléab.ilulgﬁy,ewmmﬁ dﬁitafggwtﬁr%ﬁ@ﬁhﬁé?lh%ﬂ? TfhtgtetScan
NUucCl eobas S uence o . A or L. . n eat e
e R ML o dheat e PG e Ied o WRDU Stk FroaNA

control ofaigesucl eotide at doses of 80.nmg/ kg for three consecutive
days. Treatnent with antagomr-21 strongly repressed el evated cardi ac
m R-21 expression for up to three weeks as deternmined in Northern

bl ot s (Fi Wes@rbbiofing driePdrdl)siFoffiahtiannbigiss (Fig. 8). This treatnent
conpl etely reversed TAC-i nduced downregul ati on of SPRY1 and

ERKMAPKi nase ddeieValisaiesdiiomngxpirnied teartsvasr oaidiures meve PERHEe @sed

| n sham opacabesl Bfaddi o 3. C)200ERt 8R! elbRbsibh DopSisprAnd ehees,

wei ght were significantly iIncreased three weeks after Cin

unt r eat edPhospOERIGT/2nend Gt betaglistealet et dleseriied hateiyoner apalysis of

t reat ment i : ol I ; rdi um
wes coserly BT mh Pl BSAEnvere 40830 kbt anlt Hpikea R e
heart weimghaffidolibserisedtione (heeksiremntee LYAG reataingd with-t@matexydio mordt
prevent %@{—ng gcho%*ﬂYus b ﬁi‘&gﬁiﬂ&ﬂ&g S8oBnG Syerk SAMMEY (Yh& D Nikon.
ant agom r- 18 not result Th significant changes. 1n cardi ac wei ght
or inter HACKIPSE H0ibmigbssopenddwppéchgvithofiltirs derpratitie @fctiady pflarineR- 21

A e

t r eat mentg copledaigitai aasera PDBEMaMikysi and eanagtzed ustgnlighadiceoProf

vari ous equl at e ene Fi ] i fJ cal l enes_hi ghl

bt eout ar e THERS RIS dolubld B Po oL Cofiamienrtt Stes tefidigd, 5
a 1, biglascapercéntage wbthel araa of escminegel (eepresseile pigetsM h factor were
reduced after specific inhibition of mR 21 by 42% 39% 44% 38% and
37% respectively (Fig. 3 f lower panel). In further studies, cardiac
f unct i on arSCasisessedndnsnichear di ogr aphy. Left ventricular WO

2009/ 106367PC]"J EP2009/ 001590 U30038 end-dj.astolic di E%ﬁ)ers i ncreased
si gni fi cant |y {HPEENGSOICE QRIPTERING, FYRr4 T eI SENEE LAY

i mpai r ed ifjEttibn 3f gertilivsd icbcpeENBOMY FOBREIMRE iwith halnRihshemd techadrlidir e.

When conpared with controls, antagomr-21 treatnent prevented_ |eft
ventr i culCaPENTG g aiie RIR 123 SrabE R figakeshmt E5{bR potireait pesh 4p6 bp

short eni ngwesHeithicthe/ nhtvel SréelisoPoSRIeyed uhBestha BoRRSI Fites ninaR- S
(Fig. 3 g). Simlar results were obtained with antagomr-21 treatnent

in an i soasineheayychaidgMEC)RIPAIY- di sease nodel . An

addi ti onal experinment was perforned, in which mce were subject to
pressure overload of the left ventricle for three weeks before

t r eat nentX-gftSABINY #§ BHoeaium fam K ytEtsmEeri od the ani mal s di spl ayed
significant |gkbqy é'c%”%cﬁéd 'Pﬁéﬂ?"sbwhgl?!%z.ﬂl' RSk gk 10MA hess
cardiac function. After this three ek Tinme period, mce were

treat ed wonlairang sjonfarmaideapde ol 0L f gutanaidehjdict | Sutsequéntlye theeks.
Wher eas i : M r 1.9 r i i i rent
o 1ot qea e AR thes To LRy o P AR R REIeRE Y S8 nERR
cardi ac p@r 2ndphvigCeniamd! Smivt EAEEH ini PiBSanE@gta deRktismontethe f3-
significant attenuation of the inpairnent of cardiac function as well
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Mal i gnant transformation of normal to cancer cells requires the

acqui si ti onwef06e8ca! oncogenic traits such as uncontrolled cell
division, resistance to programed cell death (apopt osi SHCT/ERIVEHDI5P0
and angi ogenesis. CGenetic alterations often result in constitutive
activati opzgfzgcomon downstream si gnal transduction pathways such as
the mtogen activated protein (MAP) kinase cascade involving c-RAF-1,
MEK-1, ERK 1/2, p38 and JNK and ot hers. Mtogenactivated protein

Ki nase (Wmtoeidasma@yitaﬂm hegrtsswemedhdubgtgrhinrinsing sotuiohwedtaining .6

i 11 or ent PaoRSeRet9 il < Pl B ik EeCnRel 376, Forirar

cancer anghoohthamaiydisrthre Hesenses trinsfpaed itec B08 glytdre! erd rdigital Inuﬂgels

si gnal - regul d ki nase R bee ) ect
Tnfense ratieapRen CAAHNNED DRbeLGoRp e T ADr R AGLS) SHfleE ret
i nhi bitor ﬁnstfonrgndahenﬁlyﬁﬁtmﬁéar&fwmmwrateﬁ :n@gcrmbpamt lctzared mI)@ic-mel I
est abl i shed, t hat thﬁ &g@gr ion_of the gl nas

Feceptor ¥ SENNE o TV PR A0 SE GIO0S AHE AT AL dePBved”
growt h faﬁhﬁﬂar%%i&@&&ﬁ%néamatew a activation of Ras, which in turn
activates the F1/ MEK- 1/ ERK 1/ 2 cascade. Because this signal
transduction pathway is hyperactivated in many human cancers,

i nhi bi tor@je@boﬁ 95@aé@ené;yéﬂﬁba;ﬁe&bm%@aeom c- RAF-1 and IVEK-l have
al |l been devel oped and are at various staﬁes of devel opnent.

treatment of AaiesiarM caBeter ovas prmpresilyinseppd dﬁlrﬁ‘ﬂ?s@@r@'ﬁd‘“&ﬁ
effecti Ve(1@WQWé%b&folaﬁ bbfade '?htoﬁroeéddrﬁezﬂﬁﬁby%*a o riddified

pat hway is a fam |ntracel ul ar proteins

t hat are dwaodiedide W@gﬂ}e&t%z%a“&ﬁmr%ééﬁ 'éfOLtQ}ﬂrtb%iwa‘%Vﬁ&\s@“iﬁi@ﬂq%ﬁys
such as t S I

Sof or s S Pare Ot R R R er) AR e R IR BER o e
cel | ul ar Wi ing@ckadt afaBlD org/karopeanintethe egtbeler and fleg aea@wasvh@owed/éht or s
i dentifi i,ch may result
- modul SEeER o e YR el el R R ALY
upregulation of mR-21 in many human cancers inhibits sprouty-1 thus

Ant agoni Sy PO PSP 506 FTGRRRIBAR EP20091001500 UA003B 29 (5.0,

by an ant agomArfteQlr)aatmertthetremmann*beunsorspnrﬂutmwrs andéspectitet esniEise

;rggredrj(r)re% gzsaﬂbg t(‘)’ga@(’;{ VR ‘%’ crgé%&garray, %ﬁ%ﬁh@? @lﬂ X p

Anal ysi s, FUW$ ety erIihet DiaggpstiReaGntliHreMBaR)eim, Germahly):rfﬁrﬁfsdﬁaeél@dxsdi ol di

et al 200 and oba ion rof| S n t
From R BRUsRsEBRaRe S RLIR ) ae pETproah Y AuenEr Fifaca B IR
Der eglul at:edupem]?tﬁﬁwef mm%cmod(i:tgaﬁm&dm%ammdlwm birhltmt FGAD aasaly was |
stem| oo ecific .real-t r ot ol i gonucl.eo r s an
Spott ed MRERER GPate ‘WRTIKERATGE Be N i URBSRAY O At S bR
packages Mihasagdie, Bsap@mhumt@toméqh@:Nfaéthlsp@aMiuﬁs.or org) as ’
previ ously described (Thumet al., 2007). m R 21 pronoter analysis
24 hours after isolation, cells were transfected with 1 ug of
reporter gihesghOAssidsng an established Iiposonal transfection nethod

(Li pofectam ne, |Invitrogen, USA). After 12 hours nedi um was changed
to FCS-free mAdpiage @Qiahﬂfﬂrléreﬁ%ﬁtéﬁ’ aseMeanwe reElr Statisticd ansisisaeh 5%

FCS Tor &ahaddl sutiishs e tﬁ?@npgé'fﬁ&argr(@}@pl’ﬂ@a% A BB, \UA) fB?UétaEﬁiﬁl

Luci ferase activity was neasured in cel ésat es usin

Luci f er ad@AR; lnsfqtpteow@gacar@epﬁéw)m&mm@ Atfellawrd hﬁ%méﬁfmr%ﬁ%é
recommendagi Qﬂldeﬁﬁ]{e‘i't&n’ bl sd P Qs aé;;)f%pn:ﬁe' Difeefiid gé ANZbAGddE
experiments onat a cardi o were i1 solate descri bed
previously (Merkle et al., 2007). Cardionyocyte size was determ ned

fromdigitally recorded i mages using the AxioVision LE 4.1 software
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WO 2009/ 106367PCT/ EP2009/ 001590 U30038 Zebra fish mai ntenance,

m croi nj ectwb(}?j 10BR5phol i no antisense ol i gonucl eotides and

determ nation of cardiac function A standard PCT/EP2009/001590
nmor phol i no- nodi fi ed ol i gonucl eoti de was directed agai nst the mature
dre-m R-2y3pgBgl = 5" - GCCAACACCAGICTGATAAGCTA-3') and also a

mul ti-bl ocki ng Mor phol i no-nodi fied oligonucl eotide was used to
interfere with multiple steps in m R-21 processing and function (M-2

= 5"- TGTASOACETTATCEACTS RRATa@Tiieated By anmsteriskdamdicatastp 610.05, ™
oI i gonucl eoklde: é)ly%ﬁpnwﬂhpc QEJ\IE[I)'%S LLC) was injected at the

sanme concentration as ‘a nega ontrol. Morpholinos were
m croinjected into one-cell stage w |l d-type zebrafish enbryos and

[ 1 | uat ed at
Covernl | THER Roiibn RECARE R AR ERbHIdNEAARy 0% ol et el o
recorded and vEoteitaction of roaalﬂm&bmsﬂmhelssm macsellrmaeueseble R8leasi?,
80, 96 fertil t ti
Goscr 1 bod WFDRE RaHeRnEPMae. Coistsf T was s assefERE R ik agBfcturer's
Bypert r oplnstrastbrisaMiBNAs were |50Tét@ﬂ$@GFRIEC)LC{Qﬂﬁitdgleﬂl Kensroae, @@fﬁacn?yred
routi ne net S 't a IC rece S ne
) Chive Op en RS o Kit b Arabipe Obe). desaBReaR e Fgjated

1999). HumnA Resy tvesRedP|vEm denatunﬁbeagawgéltgyl SeI@mamheeé%@@rrdctmlary
tissue from Eatl ents under goi n%apeart transpl ant ati on because_ o

end- st age ®IFEHPRNATEFIF USRI ZED dPParalit ik AsafR RGO JANHE aRd, B‘%"’B?‘

conpar i sopgodiedot hgaite tedreans tﬁ@éﬂ%r@%mbl@}?&ﬂbﬁt eh¥leflit® Real-Time
explantation, tissue pieces were renoved fromthe eft ventricles,

and exci sB&R D@@G@%ﬁﬁstg'ﬁ‘d@!ﬁﬁﬁﬁz@@fmﬁny)l quid nitrogen and stored at
-80C until anatysi |§vent%u39@9{¥§@%§égg/ &8%0‘18@&0@,{%@3%%8@%%&%

target prediction nmethod m cr oRNA dat abases and t ar
predi ct i oHaR¥HIPYOR IRBASTe ‘mﬁ taster / W@ﬁsér fansaipgen . egedulspyeifie;

(0511 bl PO AR 368y, e i o
pot ent i al AR$ay dTRIMed &lwséamsmsé&rn(?m d#SAhngmamaihdﬂ%erolmule;w& ac
Fibrosis gman nuclear (RNUBB) was ampiified as a control (TagMan MicroRNA Assay
Controls, Applied Biosystems, Foster City, USA). All miRNA samples were
derived from isolaticns comprising the same total RNA concentration.
For Northern blot analysis, 3 pg of total RNA were loaded onto 15%
acrylamide, 6 M urea, and TBE gels alongside an appropriate DNA marker.
Following electrophoresis, RNA was transferred to a nylon membrane (Qiabrane’
Nylon, Qiagen) using semidry transfer. Membranes were then pre-hybridized for
1h at 65°C in hybridization buffer (ULTRAhyb-Oligo Hybridzation Buffer, Ambion,
USA). LNA oligonuclectides (miRCURY LNA Array detection probes; Exigon)
that were previously labeled with T4 kinase (Exigon) and 32P-ATP were then
added to the buffer and membranes were hybridized over night at 42°C.
Subsequently, the blot was washed three times at room temperature for 3
minutes (in 0.2x SSC), followed by one time at 42°C for 15 minutes. Afterwards

membranes were exposed on a phosphoimager.

84




Protein | ysates fromexplanted hearts or co-cultures were prepared as
descri bed (R fobafigsest al -, 2005) and expression of Spryl, ERK1/?2,
phosphoERK1/ 2 and G beta detected as described herein. FET/BREAIN®ISI0
of norphol ogy and fibrosis hearts were fixed in 4% fornmalin and
enbedded iyppgpagaffin. Tissue sections (5 Un fromthe LV were stained
wi th hematoxylin and eosin or picrosirius red. Picrosirius red
sections were exam ned using a N kon ECLI PSE 501 m croscope equi pped
with filtemgroRd//pexeerionandlsesr |y pol arized illumination. Tissue

. bt ai . agl ed
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f or mal dehyde and .0 05%%I ut ar al dehyde., Subsequently, the hearts were

rinsed 4 PYWESMRION SRIFCHR/RICD19% Ra-IrsSiRar hoPAlR aCB”'é’i‘%‘ NG deqe

P- 40, 2nVuilHeyaner Seav bfwATBIEisEAILabaviieh &€ Befd i Nétﬂﬁlaﬂ:ab WO
2009/ 106367 _U30038 PCT/ EP2009/ 001590 _gal act osi dase activit

hearts WefleBN'-ricﬁﬁﬁ‘te&i’ U, A tuely 6 Toowb R ARRJabrIss M CxPgal
10 nM K3F€& fed ARRALANKEV (rREDN 6 LA %35@ rFyBFld%@lt% IQ'C’Hﬁct,roarray

analysis th earts were transferred to ycerol and digital
i mages WePthfPréJkefPF uSeReME-WHR o Rradiligg - ohl m@dﬁg“r ankhiP2 0ofPiEred pxetresy

sof t war e. anﬁ%ba[‘ie%‘@r‘r%%% QALY e 1 eaha Wrrﬁurﬂ—%:}fl i fleSlichdh

i sopr opanol eared In xy ene and trans erre 10 urn

paraffin BéNABms dmltg@nrerrali?@ase:srerﬁgorsﬁdﬂrdblvbrlqwépacm@faﬁ@nsrtles
docurent eged @cggﬁo‘)ms r‘i’@%?&d %@ar@r{er GbBBegndﬂ%%&%“a%@h%@yﬁg%@t e

A jugul ar vein per manent nsert
(10 12 weidesticsl dphchierrmit@!lerrAcsq@nmedﬁmr@wer2ahalmt Wene perfginkeyl dusirfg

Todi 11 ed_ ebhaaRYehROELSIE PRSP ShETEAEl Lnlts JufexD SBLRYAN e

j ugul rve contro ivery
(Cy3- IabeVaétdatﬂgiohyfsm:fmlTagaMamﬂiécﬁGRiepralm anaj Nartredn &lot@dalygiskg once
into the catheter and the heart was renopved 3h later, fixed and Cy3
stai ning observed by fluorescence m croscopy. Fi brobI ast apoptosis
and FGF2 @Glabalicansonptome analysis

For transcriptome analyses, reverse transcription, second-strand
synthesis, and cleanup of double-stranded cDNA were performed according to
the Affymetrix protocols (One-Cycle ¢cDNA synthesis Kit, Affymetrix, USA)}
starting from 2 yg of total RNA (n=4 control hearts after sham-surgery, n=4 left
ventricles after TAC and placebo freatment; n=4 left ventricles after TAC and
miR-21 antagonist treatment). Synthesis of biotin-labeled cRNA was performed
with the use of the [VT Labeling Kit (Affymetrix, USA). cRNA concentration was
determined and the distribution of cRNA fragment sizes was checked by gel
electrophoresis. 15 pg of fragmented cRNA was used for hybridization on the
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After treatnment with m R 21 precursors, inhibitors or respectlve

controls, ARae¥sdiedsP0osi tive fibroblasts were neasured % FACS
anal ysi s (Annexi n-VFLUCS kit, Roche Di agnostics GrbH, 20f9/001590

Ger many). Enzyne-1linked i munosor bent assay (ELISA) was perfornmed to
quantify BGB@3g&oncentrations in supernatants of m R-21 nodul at ed
cardiac fibroblasts. The FGF2 assay was carried out using the

Quant i ki ne FGF Basic | mmnoassgg kit (R& Systens, M nneapolis, USA)
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gel s al ongs; %ecaﬁhfgreeh@msmfr%% aéj#?sﬁglo' %ywonﬂd§+@e;srew';;

RNA was transferr on ne
usi ng senfipetiraphinster . den@mn@tms Qferc@"t I5é2e, ps!@fawbraraaz@a ft@@naiai at

65C i n hy, f Bﬁk&{ ul t:
Anbi on; L%%“ghﬁﬁé&,t&fl ?o#&g eot 1 des QCt%J&% F%%’Aﬂé@ h %?gﬂﬁllﬁlate
probes; Hrirogir(peediag daesity 40.600 catd/yel)abth the usetdf tha A«zdlq%aw Rek4.4on)
and 32P- t,0 a r
hybri di zébyoo%é; ?%%“'gﬁ{b 9‘?%‘&‘? égﬁgegéterhﬁ@ mhﬂg%) 8%%%8% aesnegaphr ee
tinmes at ¥Sdvia tenperature for 3 mnutes (in 0.2x SSC) foI | owed by
one time at 4 on
2 Bhosphor mage? M SR o ARl R BBy R BB RS BrREH
of cardiomyocytes and cardiac fibroblasts by ignoring the preplating step as
described above. Here, the inveniors studied in detail expression of Spry-1 and
Erk activation after transfection of scrambled-miR (50 nmol/lL., 72 hours), miR-21
precursor molecules (50 nmol/L, 72 hours} or miR-21 antagonists (50 nmol/L, 72
hours). In separate experiments scrambled siRNA or a specific sSiRNA cocktail
against Spry1 (three different microRNAs, 16.7 nmoliL each) were transfected to
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m cr oRNA expressi on anal yses For m croarray m croRNA

expressi on {ahysRssbhe i nventors separately purified mcroRNAs using
t he fl ashPAGE Fractionator system (Anbi on, USA). m cr oRNKTHER28(19/901590
from8 pg total RNA was | abeled with the dye Cy3 (Ml ecul ar Probes,
Car| sbad, Gasg) by use of the m rVana m cr oRNA Labeling Kit (Anbion,
USA) according to the manufacturer's recommendati ons. Each sanpl e was
hybridi zed to a separate array. M croRNA mcroarray hybridization,

m cr oRNA e i eo-galtiren Braastestiohatinlency aweri moerdaeechi ey osgaitipe- -PCR

hybri di za fn0 a

m rvana. maal S A M RN AR ABPSH Bshdelst A ildRgm
Dat a acquibiittindon was done with the use of ScanAl yze Software

(Ei sen-Lab, Lawrence Berkel ey National Lab (LBNL), Berkeley, USA).

Alternatively, 5 pg total RNA was | abeled with a Cy3- conjugated RNA
l'i nker ( DhderaRbidntargebpyedintidntiydis i di zed to a m' croarray platformfor

on the arr oy oot BUSHE HEbEN G RV Bae Bl BB RPT Ret T HAn s
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use of the IVT Labeling ymetri X, doncentrat i‘on was
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(www. bi ocon uctor or re use intensities
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tested a [ Std rrred using the |imma (Linear
Model s fgt(rg %trg(?2$1r\§€é Kﬁe@%t%@%@n‘é\g@ l:'g(geret‘fa o select for differentially
expressed genes. Cardiac co-culture experinments and m croRNA / si RNA
transfect res Car di onyocytes from neonatal rats were
i sol at ed lg/‘r%greprf @E@Qt ed using as described (Merckle et al., 2007).
For anal ysi s &fofeinR- 2lysatdall at from on @@i@teﬂryocly&aﬂsm zegr purcaltured

cardi onyq res e used by addition Iatl n to
oxcl ude” oSS ke RIS e o Bhate v BBy e D eR  RardoBRE.
Mbre t harEﬂﬁ%sO@OEﬁﬂ fig pesteingred i) 0tk eBixed wrthesénnﬂ@ldaldm effer and
actinin, denonstrating hjgh purit of cell res., Scranbl ed-

(b enegat VBT darirbe " Hondiths! Srpadisin iy /1026 T8DHo LpayscHRids ok,

pr ecur sorpaRimcutRsel¢@tfranteRed AVHRS PVDFoRemMRirel(immhdnBIGIES Bi®Ral). R- 21
ant agoni sés iantl m R, Anbion; 50 nnol /L, 72 hours) were ansfect ed
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the co-culture. Transfectiori efficiency was nonitored by

real ti me- PQRo®masiEgAENt s (TagMan M croRNA Assays, Applied

Bi osystems) and Northern blotting. mcroRNA target pr edi RETVERR009961580
The m Randa algorithm (Giffiths-Jones et al., 2006) was used to scan
for potenty3®O3&i R-21 binding sites in 3" UIR sequences of the hunman
and nurine genome. Subsequently, Karl | n- Al tschul normalization was
performed (m RBase Targets ver si
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WO 2009/ 106367PCT/ EP2009/ 001590 U30038 experinmental groups perforned
t he echocar@bogjanky; operating a Toshi ba Power Vision 6000 with a 15
MHz transducer. 2D | eft-parasternal shod-axis views at th$d/BPReIA001590
the papillary muscles were recorded. Correct probe placenent was

j udged by Y¥¥3Bound appearance of the left ventricular (LV) cavity
after angul ation and crani ocaudal transducer novenents.
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Buitrago,M et al. The transcriptional repressor Nabl is a specific
regul at or ofyopadheteei cal cardiac hypertrophy. Nat Med 11, 837-844
(2005). Care, A. et al. McroRNA-133 control s cardi ac hyg&{EEMRPoIsaEat
Med 13, 613-618 (2007). Casci,T., Vinos,J. & Freeman,M Sprouty, an

I ntracel | W3038nhi bitor of Ras Signaling. Cell 96, 655-665 (1999).
WD 2009/ 106367PCT/ EP2009/ 001590 U30038 Castol di,M etal. A sensitive

array for m.cro expression profiling (m, Chi based on |

uc! i ¢ ncTEar Ry SRR 25 hls sy (s e oG ege sohe 4 hue
Accur acy dﬁqage,homlam do mgrnamso;oa:st.i Tffiiﬁﬁomﬁg haé Gefisitbnd welearsedpd 4-n
m ce. Am J_ Physi ad Gr ysi o 80, H1954- H196 001).

Engel har t2 &% ZRE2AEL orangp dDrth Wekow EOrthaeEa 32 BB eGP darige 129-
hyper t r ophppgaendigaréi fndérstiia? dpacbeamd lhoadliRAGIEhE tkSGE idhents. The
transgenic mce. Proceedings of the National Acadeny of Sciences 96,

7059- 7064 NUSY) of @VEfY | WIHED JRifeged, OTaRaseoXaliow Nd” grERNDAHIgES, §as

Bat eman, A defermiitdddndAedpreS3dBas e pBlcehRigtl oS #RUBROESUMbEY SEESIagBE
gene nonencl ature. Nucleic Acids Research 34, D140-D144 (2006).

Hanaf usa, Hixelstayhich ig tumnysas axrjassed & aipsreatage of e Blalypwumbed ospikelat y 2
provi de a;G¢e; eMechani smfor the Ras/ MAPK signalling pathway. Nat
Cell Biol 4, 850- 858 (2002). lorio,MV. at at M croRNA CGene

Expressi on Deregul ation in Human Breast Cancer. Cancer Res 65,

W th < ant deEanest B o P B Blior 08y "Puy. "at ot MorORNA

expressi on profardac tibmbiistsyolitaimed byathearreplatizy ateg dBBg GBdio838Cyte

(2005) . isolation were cultured untii sub-confluence. Cell purity was >85% based on
staining with the fibroblast marker anti-rat prolyl-4-hydroxylase (Acris Antibodies,
AF5110-1; data not shown). After treatment with miR-21 precursors, inhibitors or
respective controls (see above), Annexin V-positive fibroblasts were measured
by FACS analysis (Annexin-VFLUQOS kit, Roche Diagnostics GmbH, Mannheim,
Germany). Enzyme-linked immunosorbent assay (ELISA) was performed to
quantify FGF-2 concentrations in supernatants of miR-21 modulated cardiac
fibroblasts. FGF-2-determination was carried cut using the Quantikine FGF Basic
Immunoassay kit (R&D Systefns, Minneapolis, USA) according to the

manufacturer's specifications.
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4. The conmpound of claim2 for the use of claim2, wherein the
cardi ac disease or condition is selected fromthe group consisting of
cardi ac hypertrophy, hypertensive heart failure, diastolic heart
failure, systolic heart failure, heart-related storage disease,

cardi onyopat hy, constrictive pericarditis, coronary artery disease,
acute nyocardial infarction, chronic nyocardial infarction, right
heart failure, cardiac arrhythm as, nyocarditis-related fibrosis, and
heart val ve di sease, or wherein the at | é4st one |iver disease or
condition is chronic liver injury, hepatitis virus infection,

non-al cohol i g gh,eat ohepatitis, cirrhosis, or wherein the at |east one
ot her lung disease or condition is chronic obstructive |ung di sease
or idiopathic pulnmonary fibrosis. 5. The conpound of claim1 for the
use of cl ai nl.1A cathgauei nomprising dopedifiechelégoaucl¢atide consistingethi@rto 89 Hekede or

condi tion sel egﬁcﬁ%gidgg r\mrhteﬂﬁ] tﬂ% g}%g'{ﬁgg Qg %&LLI@&ic@fhaP B hiFRANBEE sequence

hypert ensi on, od-'vesse sease, gut sclerosis;
r et r operi t oneakomplbmesary to miR21 ber pretweorfthdseadsfos ysene tygatiagtfreventing, or

fibrosis, neph%@gﬁ&%”%ﬂ?%%ﬁ%?ﬁ%%‘ﬁé&r 0osis, injection fibrosis,

medi astinal fi SI'S, SI's, post-vasectony pain syndrone,

r heumat oi d t-Rri Ll d : ORI AP iRYeif claims Ito 5 for

t he use of ?'ﬁﬁfg??%u%%\?\ﬁg?g?ﬁttﬁe admglrrlrlps’terlerllg of the compound to
t he subj ect a. (ianelttieditaesissis lipgr fibrdsisoerrdiac fibrosik.dudney fibrogisy lupg Bleypes skion
of the fibrosi & G | § lorREIBH 65540 An@br WhiGeiki Drosis; d.
reduces the finggfgggg%Q?oﬁséggﬁg ces co%ﬁangnrc@ﬁ?ént. 7. A
conmpound conpr (iBi ngaid syhiest hisatleastioge digedse ox ¢ondition pal¢ctad; frgn afardiac diseaggor

| inked nucl e0S b gffionWIifeF dfledsDBr (UAIRRRARS IHRANSEALSbndifif, 00 T | ed

ol igonucleotide Is conplenentary to mR-21 or a precursor thereof,
for use in tfemkichopsuntioPERRK Pbi 2 fordMe 148 oflLIBIRT A8I2, wherein said treating or

preventing further comprises administering one or more additional pharmaceutical

agents.

4. The compound of claim 2 for the use of claim 2, wherein the cardiac disease or condition
is selected from the group consisting of cardiac hypertrophy, hypertensive heart failure,
diastolic heart failure, systolic heart failure, heart-related storage disease,
cardiomyopathy, constrictive pericarditis, coronary artery disease, acute myocardial
infarction, chronic myocardial infarction, right heart failure, cardiac arrhythmias,
myocarditis-related fibrosis, and heart valve disease, or wherein the at least one liver
disease or condition is chronic liver injury, hepatitis virus infection, non-alcoholic
steatohepatitis, cirrhosis, or wherein the at least one otﬁer lung disease or condition is

chronic obstructive tung disease or idiopathic pulmonary fibrosis.

5. The compound of claim 1 for the use of claim 1, wherein the subject has at least one
other disease or condition selected from the group consisting of pulmonary
hypertension, a blood-vessel related disease, gut sclerosis, retroperitoneal fibrosis,
proliferative fibrosis, neoplastic fibrosis, nephrogenic systemic fibrosis, injection
fibrosis, mediastinal fibrosis, myelofibrosis, post-vasectomy pain syndrome, rheumatoid

arthritis.



8. The compound of any of clains Ito 7 for the use of any of clains
Ito 7, wherein the nodified oligonucleotide consists of 15, 16, 17,
18, 19, 20, 21, 22, 23, or 24 linked nucl eosides and/or the

nucl eobase sequence of the nodified oligonucl eotide has at |east 15,
at least 16, at least 17, at |least 18, at |least 19, at |east 20, at
| east 21, or at |east 22 contiguous nucl eobases of the nucl eobase
sequence of SEQ ID NO 12, and/or wherei gat he nucl eobase sequence of
the nodified oligonucleotide has no nore than two m smatches to the
nucl eobase sequence of m R-21 or a precursor thereof. 9. The conpound
of any of cl&iThe chmpodhdfcdiany bclaigs |ad 5 forthodse of drims | o, @hereidhieei n

t he conmpound conprises a di fied aligonucleotide conjugated to a

| i gand, and V\héﬁﬁgi"f?tet”ﬁ'é °ff%§ﬂﬁ"’?‘§‘d6?)h%&ﬂgf’?ty chol esterol. 10. The
conpound of any Gf afleBbi®s tHe@ibtosispr t he use of any of clainms Ito 9,
wherein the at | aste oge i nt er nugl eofs'hdﬁ | i.nkage is a nodified

i nt er nucl eosi de 19 iexgdurthsy PRgEssEeholdag Bbosiemicl eosi de | i nkage is a
nmodi fi ed i nt emuclceashdRrthdrpia@essiondemeifdra@rt i onal |y said at | east
one, or each, nodjfied iqtggruc_l_eo jde linkage is a phosphorothioate
i nt enucl eosi de | idnkeyess tha fbrepiE G%Hhound of any of clains Ito 10 for
the use of any of clains |to 10, wherein each of a plurality of

nucl eosi des conprt §%€’c%§ BepicRYe¥ugar, or wherein each nuci eoside

conprises a Jnodi fied sugar; .wherei,. tionally each..of id.pl.urality
of T ou° mod: 1t gt e e HidePittarte R R% o iR BN )
sel ect ed from aucZeosides, Wteleixhe hinitobasegaqyenee &f thd hodified sligpancledide is

2.-0-net hyl sugar, or a bicyelic sugar i etyv..12. .The .co und .
oy of ol ai e FBPERendly S el b SPRRIhRia pn e PR R e

Least one nucl diesidele conpri ses a nodi fi ed nucl eobase, and wherein the

nodi fi ed nuc base is optionall. 55 h 0Si . T ,
Compound of hripespmerde B bnf¥iaime §10°7 R WRAS K &5 oits) 197 Bprelp e,
wher ei n t he nusibéifiedsbzamdlaetideeondists tfel Sorbdli 17) Bl 1912092 @2 oo 2ddinked at

| east 90% conpl ement ar .S, at 959 I F Yo QL 9
coml ement ary. DETREenATs(os Sisuel B8Rt sctndAcE B R AR gteg RbighackiOd s
vitro met hod f f, atieagnisit hgstf li7batderss! & etipast £9, ayleasdt 80,51t epst 201 or ableast 22

providing a sappl.e obtained fr ' f.he r .
Fiorosi o b rERuRRROEL RS B BRbEE LeoB BB BPEEQ IS NN 1ok BRbrei
the nucleobase sequence of the modified oligonucleotide has no more than two

mismatches to the nucleobase sequence of miR-21 or a precursor thereof.

9. The compound of any of claims 1 to 8 for the use of any of claims 1 to 8, wherein the
compound comprises a modified oligonucleotide conjugated to a ligand, and wherein the

ligand is optionally cholesterol.

10. The compound of any of claims 1 to 9 for the use of any of claims 1 to 9, wherein the at
least one internucleoside linkage is a modified internucleoside linkage, or wherein each
internucleoside linkage is a modified internucleoside linkage, wherein optionally said at
least one, or each, modified internucleoside linkage is a phosphorothioate

internucleoside linkage.

11. The compound of any of claims 1 to 10 for the use of any of claims 1 to 10, wherein
each of a plurality of nucleosides comprises a medified sugar, or wherein each

nucleoside comprises a modified sugar; wherein optionally each of said plurality of



wherein an elevated level of mR-21 in conmparison to a control sanple
I ndicates fibrosis or a predisposition thereof. 15. An in vitro

nmet hod for screening a pharnaceutically active conpound for the
treatment and/or the prevention of fibrosis or a predisposition

t hereof, conprising the steps of: a. providing a sanple containing

m R-21; b. contacting a candi date substance with the sanple; c.
determ ning the effect of the candi date gybstance on the sanple;
wherein an alteration of m R-21 indicates a pharnaceutically active

conpound.
modified sugars, or each said modified sugar, is independently selected from a 2'-O-

methoxyethyl sugar, a 2'-fluoro sugar, a 2'~-O-methy!l sugar, or a bicyclic sugar moiety.

12. The compound of any of claims 1 to || for the use of any of claims { to 11, wherein at

least one nucleoside comprises a modified nucleobase, and wherein the modified

nucleobase is optionally a 5-methylcytosine.

13. The compound of any of claims 1 to |2 for the use of any of claims 1 to 12, wherein the
nucleobase sequence of the modified oligonucleotide is at least 90% complementary, is
at least 95% complementary, or is 100% complementary to the nucleobase sequence of

SEQ ID NO: 1.

14. An in vitro method for diagnosing fibrosis comprising the steps of:
a. providing a sample obtained from a patient supposed to suffer from fibrosis;
b. measuring the expression of miR-21;
wherein an elevated level of miR-21 in comparison to a control sample indicates

fibrosis or a predisposition thereof.

I5. An in vitro method for screening a pharmaceutically active compound for the treatment
and/or the prevention of fibrosis or a predisposition thereof, comprising the steps of:
a. providing a sample containing miR-21;
b. contacting a candidate substance with the sample;
c. determining the effect of the candidate substance on the sample;

wherein an alteration of miR-21 indicates a pharmaceutically active compound.



