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TARGETING MICRORNAS FOR THE TREAMENT OF FIBROSIS

{0011 Thas spplication claims the benefit of US. Provisional Appheation No. 615367 034,

fited July 33,2010, and UK. Provisional Application No. 614419 148, filed December 2, 2010, both

of which are icorporated by reference herein in their entireties for any purpose.

FIELD OF INVENTION

{21 Provided hergin are methods and compositions for the treatment of fibrosty and

fibvoproliferative disorders.

DESCRIPTION OF RELATED ARY

(0031 MicroRNAs (miBNAL), also knows as “mature muBRNAT are small {approximately
18-24 nucleotides m length), non-voding RNA medecules encoded m the yenomes of plants and
mumals. In certain instances, highly conserved, endogenousty expressed miRNAs regulate the
expression of wenes by binding to the 3-untranslated regions {(Y-UTRY of specific mRNAs. More
than 1000 different miRNAS have been identified in plants and antmals, Certain mature miRNAS
appear & oviginaie from long endogenous primary miRNA transceripts {also known as pri-miRNAs,
pri-nnes, pri-miRs or pri-pre-miRNAs) that ave often hundreds of sucleotides n length (Tee, et al.,
EMBO L2002, 2117, 466346703

{4t Fupctional analyses of miRNAs have revealed that these small non-coding RNAx
contribute to different physiological processes in antmals, including developmental tinung,
organogenesis, differentiation, palterning, embryogenesis, growth conirod and programmed call
death. Fxamples of parncudar prodesses i which miRNAS participate include stem cel
differentiation, neurogenests, angiogenesis, hematopoiesiz, and exocytosis {reviewed by Alvarez-

{arcia amd Miska, Development, 2003, 132, 4633-4662).

SUMMARY OF INVENTION

{0051 Provided herein sre methods for the treatment of fibrosis. Such miethods congprize
adnunistering to a subject having fibrosis a compound comprising a modified oligonucleotide
consisting of ¥ to 25 heked sucloosides, and having & pucleobase sequence complementary to the
micleobase sequence of niR-214

{01 Provided bersin are methody for the provention of fibresis. Such methods comprise

administering 1o & subject having or at risk of developing fibrosis a compound conprising a modified
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cligonucleotide consisting of § 1o 28 hinked mucleosides, and having g nucleobase sequence
complementary 1o the nucleobase sequence of miR-214, and thereby preventing or delaying the onset
of the fibrosis,

{071 In certain embodiments, the fibrosis 18 kidney fibrosis, In certain embodiments, the
kidney fibrosis results from one or more of g disease selected from tohulonterstitial fibrosis, {gA
nephropathy, interstitial fibrosis‘tubular atrophy; chronic kidney damage, glomerular diseuse,
glomerulonephritis, diabetes wellitus, idiopathy focal segmental glomeraloscleresis, membranous
nephropathy, collapsing glomerulopathy, chronie recurvent kidney infection, and end stage renal
disease. In certain embodiments, the kidney fibrosis results from seute Kidney mijury, chronic kidney
ey, surgery, chemotherpy, radiation tremiment, allograft rejection, chromie transplant rejection,
and acute ansplant rejechion.

[HOST  In cortmn embodiments, the fibrosis is Biver fibrosis, Iy centatn embodiments, the
hiver fibrosiy is present i a subject having a dissase selected from chrone Hyer myjury, bepatitis
ifection, non-alchobolic steatohepatitis, and cirthosis. In certuin embodiments, the fibrosis is
palmonary fibrosis. In certan embodiments, the pulmonary fbrosis s idiopathic pulmonary fibrosis
In cortain embodiments, a subject having puimonary fibrosts bas chromic obstructive palinonary
disease. In certain emboediments, the fwosis is restenosis-related vascular fibrosis. In cortaim
enbodirments, the {ibrosis 18 spleen fibrosis. In cerain embodiments, the Gbrosis s sge-related
fibwosis. In certain embodiments, the fibrosis is shin fhrosis. In certain embodiments, the subject has
sclerpderma.

{091 In certaip embodiments, the methods provided herein comprise improving one of
wore syimptoms of fibrosis. In certain embodiments, the methods provided herain comprise reducing
fibrosis. In certain embodiments, the methods provided herein comprise preventing progrossion of
fibrosis, In certain embodiments, the methods provided herein comprise delaying the progression of
fibrosis. In certain smbodiments, the methods provided hersin comprise reducing filwosis.

[010]  Also provided herein gre methods for treating post-transplantation fibrosis
comprising adminisiering to a transplant subject a compound comprising 8 modified oligonucleotide
consisting of 8 1o 23 lirked nucleosides, and having & nucleobsse sequence complementary 0 the
nucleobase sequence of miR-214, thereby treating post-transplantation filwosts.

{011 Further provided hersin are methods for preventing post-transplantation fibrosis
comprising administening fo g transplant subject a conpound comprising a modifind oligonuclentide
comsisting of 8 o 25 linked nucleosides, and baving a nuclenbase sequence conplementary to the

nuclenhase sequence of miR-214, thereby preventing post-transplantation fibrosis.
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{121 Also provided herein are methods for delaying the onset of post-transplantation
fibrosts comaprising adiministening to 8 transplant subject a compound comprising a modified
oliponycleotide consisting of B to 25 linked nucleostdes, and having a nuclenbase sequence
sompiomentary o the nucleobase sequence of miR-214, thereby delaving the onset of post-
rransplantation fibrosis. In certain embodinents, the transplantation-associated fibrosis s post-
transplantation kidney fibrosts. Iy cortain embodiments, the post-transplantation fibrosis s
transplatation-associated Hver Bhrosis, In certain enbodiments, the compound is administered prioy
o transplantation. In certain embodiments, the compound s administered following transplantation.
in cortain embodinents, the compound s administered before and after transplantation.

{0131 I certain erobodiments, any of the methods provided herein may comprise
adnunistering at least one additional therapy. In certn embodiments, the at least one additional
therapy comprises a therapoutic agent. In cortain embodiments, theat keast ong additional therapeutic
agent is selected from an anti<inflammatory agent, an anti-dabetic agemt, and an anti~connective
ussue growth factor therapy. In centain embodiments, the at least one additional therapy comprises
SUTZETY.

[014]  In certamn embodiments, the admivistration comprises paventeral administration. In
ceriam embodiments, the adnunistration comprises pulmonary administiation. In certamn
embodiments, the pulmonary administration comprises admbustration through au inhaler,

{0151 Provided herein are subjects for improving organ function in a subject having
fibrosis, {ncortain embodunents, the administering improves organ feaction In the subject, whersin
the organ Smwtion 18 selected from cardiae function, pulmonary fanction, hiver funetion, and Kidagy
function,

16161 by cortain embodiments, provided beretn are methods for assessing kidney function
in asebyect comprising measuring blood wrea mitrogen i the blood of the subject; measuring
ereatinine m the blood of the salyect; measuring crsatining clearance i the subject; messuring
proteinuria i the sulyect; measuring albuminCr ratio in the sabject] andior measuring urinary ontput
in the subject.

(0171 Incertam embodiments, provided herein are methods v assessing Hver funchion in
# subject comprising measuring alanine aminotransferase levels in the blood of the subjest;

megsyring aspartale aminotransferase levels in the blood of the subject; messuring bilirubin levels
the Mond of the subject; measuring albomin levels n the bloed of the subject; measuring
prothrombin tme in the subject; measuring ascites in the subject; andior measuring encephalopatby

i the subject.

Srd
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[0I8]  In certain embodiments, provided herein are methods fov assessing lung function in
a subject comprising measuring vital capacity in the subjoot; measuring forced vital capacity in the
subject; measuring forced expiratory volinne i one second i the subject; measuring peak expiratory
flow rate in the subjeet; measuring forced expiratory fow in the subject; measwring maximal
voduntary ventilation 1o the subject; determining the ratio of forced expivatory volirme i one second
to forced vital capacity in the subject; measuring ventilation/perfusion ratly i the subject; measuring
nitrogen washout in the subject; andfor measuring absolule valame of aiy v one or more hungs of a
sulyect

[019]  In certain embodiments provided herein are methods for assessing cardiac finction
comprising measuring cardiac cutput in the subject; measuring stroke volume i the subject;
measuring mean sysiolic gjection rate in the subject; measuring systohic blood pressure inthe
subject; measuring feft ventricular gjeonion fraction m the sebject; determining stroke index 1n the
subject; determining cardiac index wm the subject; measurng lefl ventricular pervent fractional
shortening 1y the subject; meassaring mean velooity of circumiferential fiber shortening i the subject;
measuring left vemtricular inflow velodity pattern in the subject; measwing pulmonary venous How
velocity pattern in the subject; andéor measuring peak early diastohic velocity of the mitral annolus of
the subject.

{020} Provided herein sre methods comprising contacting a cell or tissue with a conpound
congrising a modified oligomcleotide consisting of 8 1 23 lnked nocleosides, wherein the
nucleobass sequenve of the modified sligonucleotide s commplamentary to the nucleobase sequence
of nuR-2 14, I certam embediments, the cell s an epithelial celll in certan embodiments, the
contacting prevents the epithelial cell frinm undergoing an epithelial to mesenchymal ransition. In
certain embodiments, the contacting delays the epithelial cell from undergoing an epithelial to
mesenchymal ransttion. In certain embodiments, the epithehial cell is a kidney epithelial cell in
eertam ermbodiments, the epithelial cell 1s a Bver epthehial cell In certain einbodiments, the
epithelial cell is a lung epithelial cell. In centain embodiments, the cell or tissue 18 2 kidney cell or
tissue. In cerain embodiments, the cell o tissue 15 in vivo,

(211 Provided herein are methods of preventing metastasis of a cancer cell comprising
contacting a cancer cell with & compound comprising a modified oligonucleotids consisting of 8 to
25 Hoked nucleosides, whersin the vucleobsse sequence of the modibind oligonuclentide is
compiementary 1o the nuclecbase seguence of miR-214, thereby preventing metastasss of the cancsr
cell In certain embodiments, the cancer cell is in vivo. Provided herein are methods for preventing

metastasis comprising sdministering to asubjeet having cancer with a compound consprising &
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maodified oligomucleonde consisting of # 1o 25 hinked nucleosides, wherein the wucleobase sequence
of the modified oligonucleotide 15 complementary to the nucleobase sequence of miR-214, thereby
proventing metastasts the cancer, In certain embodiments, the cancer is selected fromm Hiver cancer,
broast cancer, lung cancer, colon cancer, ovaran canset, corvical cancer, brain cancer, gsopshageal
cancer, kidney cancer, melanoma, oral cancer, pancreatic cancer, prostate cancer, rectal cancer,
stomrach cancer, bladder cancer, thyroid cancer, and testicudar cancer,

F0231 o certain embodiments, the subject 1s a human,

JO23]  In cortain embodiments, the compound consists of the modified oligonucieotide. In
certain embodiments, the nucleohase sequence of the modified oliponuclestide is at feast 5%
complementary to a nucleobase sequence selected from SEQ 1D NG T and 2. In cortan
embodinents, the nucleobase sequence of the modified ohgonucleotide is at least 90%
coyHementary 1o & nuclechase ssquence selected from SEQ ID NG T and 2. In certain
smbadients, the nucleobass sequence of the modified ohigonucleotide iz at least 95%
complementary to a nucleobase sequence selected from AEQ 1D NO: 1 and 2. In centain
ernbodiments, the nucleobase sequence of the modified oligonuclestide 1 fully complmentary to a
nacleobase sequence selected from SEQ D NG 1 and 2. In certain embodiments, the nuclenbase
sequence of the modified oligonucientide has ne nore than two mismatches to a aucleobase
sequence selected from SEQ 1D NG L and 2. In cortain embodiments, the nuclechase sequence of
the modified oligonacleotide has no more than one mismateh to & nuclechase sequence selected from
SECQH D NG: | and 2. In cortain embodiments, the nucleobase sequence of the modified
oshponucleotide has one mismatch o a pucleobase sequence selected from SEQ ID NG Tand 2. In
certain embodiments, the nucleobase sequence of the modified oligonuclzotide has no mismatches 1o
a nucleobase sequence selected from SEQ ID NO: T and 2. In cortain embodiments, the naclecbase
sequence of the modified obigonucientide comprises g nucleobase sequence selected from SEQ 1D
NCw: 304,05, 0,7 8,09, BL HE 12, 13084, 15, 16, 17, and 18 In cortain embodiments, the nucleobase
sequence of the modified oligonucieotide consists of a nuclenhase sequence selected from SEQ 1D
NOs: 3 405,67, 89,10, V12,13, 415,16, and 17,

{0241 Provided herein are commpositions comprising a compoand comprising a modified
ohigonucicotide consisting of § o 28 linked nucleosides, wherein the nucleobase sequence of the
moditied oligonuclkeotide is complementary to the nucleobase sequence of muR-214.

{0251 o cortain embediments, the medified ohigonucicotide consists of § Hinked
nocleosides. In certain embodiments, the modified oligonucleotide consists of 9 linked nucleosides,

In certain embodiments, the modified oligonucleotide consists of 1 hnked nucleosides. In certain

LAy
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embodiments, the medified oligonucicotide consists of 11 hinked nucleosides. In cevtain
smbodiments, the modifted ohigomreleotide consists of 12 hnked nucleosides. In certain
embodiments, the modified oligonuclootide comsists of 13 hoked nucleosides. In certain
smbodiments, the modified oligonuleotide consists of 14 Huked nuclzosides. In certain
embodiments, the modified oligonucleotide consists of 13 linked nucleosides. In certain
ambadinents, the modified oligonacieotide consists of 16 linked nucleosides. In ventain
ermbodiments, the modified oligonaclestide consists of 17 linked vuclensides, In certain
embodiments, the modified oligonuclientide consists of 18 hinked nucleosides, In cortain
embodimenty, the modified oligonuclentide consists of 19 linked nucleosides. In cortain
embodiments, the modified ohigonucleotde consists of 20 hinked nucleosides. In certam
embodiments, the modified oligonucleotide consists of 21 Hnked nucleosides. In certain
embadunents, the modified oligonulcotide consists of 22 hoked nucleosides. In cenain
smbadiments, the modified ohigonucleotide consists of 23 hnked nuclsosides. In certam
embodiments, the modified oligonucleotide consists of 24 lnked nucleosides.

(0261 Iy certam embodiments, the modified ohigonucleotide comprises at least one
modified inmterpucieoside Hinkage. In certam embodiments, the modified oligonucieotide comprises at
feast two modified internucleoside hnkages. It certain embodiments, the modified cligonuclentide
comprises at least three modified internucicoside Hokages. In certain embodiments, the first and last
internucleoside lnkages of the modified oligonaciestide are modified internucleoside Hnkages. In
certain embadiments, sach mternucicoside linkage of the modified ohigonucleotide is a modified
internucleoside Hokage, In cortain embodiments, at feast one modified mternueleside linkage s a
phosphorothioate internuclenside linkages.

16271 by certain embodiments, the modified obigonucieotide comprises gt least one
nucleoside comprising 8 modified sugar. by centain embodiments, the modified oligonucieotide
comprises at least o nuclensides comprising 3 modified sagar. I certain embodiments, the
madified sligonucieotide comprises at least three nucleosides compriving & modified sugar. In
certain embodiments, cach nucleoside of the modified ohigonucleotide comprises a modified supar.
fn cortain embodiments, sach nucleaside of the modifiad oligonucieotide comprises & 2°-0-
methoxysthy! sugar. In certain embodiments, the modified eligonucientide comprises a plurality of
nuclzosides comprising & 27-O-methoxyethyl sugar and a plurality of nucleosides comprising a 27+
fhiore sugar medification. n certain embodiments, cach modified sugar 1y independently selected
from a 3 -Q-methosvetbyl sugar, a 2'-fluore sugar, 27-O-methyl sugar, and a hicyelic sugar moiety,

In certain embodiments, the bioyelic sugar modety an LNA sugar modety. In certain embodiments,
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the bicyclic sagar moiely a ¢Bt sugar roviety. In centain embodiments, the oF1 sugar molety s a S-cft
sugar moiety. In certain embodiments, the oBt sugar mosety 18 an R-cEL supar moiety.

{0281 In certmn embodiments, the modified oligonucleotide comyprises at least ong §-D-
deoxyribonuckeuside.

{0291 i certain embodiments, the compound consists of the modified ohpimucleotide; the
modified oligonucieotide has the entire nucleobase sequence of SEQG D NO: 3; each internucleoside
tnkage of the modified oligonucleotide is a phosphorothioste internucleoside Hukage; nacleosides 1,
2,002,013, K4, 21, and 22 are 27-O-methoxvetlod nucleosides; nuclensides 3,4, 5,6, 7.8, 9, 16, 11,

P35, 16, 17,18, 19 and 20 are 2" -fluore nucheosides; and nuclenside 2 comprises a v=m€ﬂl}-’§ﬂ}"§05iﬁ&

BRIEF DESCRIPTION OF THE FIGURE

J030]  Fipwee | shows a mete-analysis of the effect of anti-muR-214 on (A} collagen
content and {B} hvdroxyproline content m the kidneys of mice that enderwent UUQ surgery, as

deserthed in Example 20 Bach datas poat represents 3 separate study with 7 to § animals per group.

DETAILED DESCRIPTION

{0311 Unless defined otherwise, all techucal and seientific terms used herein have the
same memsng ay is commondy understeod by one of skill i the arts to which the ipvention belohgs.
Unless specific definttims are provided, the nomenclature wtihzed 1w connection with, and the
procedures and technigues of, analvtica! chemistry, synthetic organie chemistry, and medicinal and
pharmaceutical chemisiry deseribed herein are those well known and commeondy usedin the art. In
the event that there 1s a plurality of definitions for terms herein, those in this section preval,
Standard techniques may be used for chemical synthests, chemical analysis, pharmaceatical
preparation, forondation and delivery, and treatment of subjects. Covtan such techniques and
procedures may be found for example in "Carbohvdrate Modifications v Antisense Research™
Edited by Sangvi and Cook, American Chenical Society , Washington D.C., 1994; and
“Remington's Pharmaceutical Sciences,” Mack Publishing Co., Baston, Pa., 18th edition, 1990; and
which is hereby incorporated by refersucs for any purpose. Whers permitted, all patents, patent
applications, published applications and pubhcations, GENBANK sequences, websites and other
published materials referred to throoghowt the entive disclosure herern, unless noted othenwise, are
mworporated by reference in their entirety. Where reference i3 made {o a URL or other such wdentifier

or address, it 1 nnderstood that such wWentifiers can change and particular information on the internet
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can commmand go, but equivalent iformation can be found by searching the internet. Reforence
thereto evidences the avatlability and publhic dissemination of such information.

{321 Before the present composttions and methods are disclosed and deseribed, it 18 tobe
undersiond that the rminology used bevan is for the purpoess of describing partivular embodiments
onty and s not intended o be miting. It must be noted that, as used n the specification and the

appended claims, the stagular forms “a.” “an” and "the” include plural referents unless the context

clearty dictates othgrwise.

Definitions

{0331 "Fibrosis” means the formation or development of excess fibrous connective tissue
I an organ or Ussae. In centain embodiments, fibrosis occurs a8 a reparative or reactive process. In
certain embodiments, fibrosis ocours m respomss fo damage or mjury, The term “fibrosis™ is 1o be
understond as the formation or development of excess fibrous connective Hissue it an organ o lissye
25 a reparative or reactive progess, as opposed to g formation of fibrous tssue as 2 normal constituent
of an Organ or tssue.

[034]  “Subject suspected of having™ means a subject exhibiting one or more clindcal
imdicators of a diseass.

[035]  “Subject suspected of having fibrosis™ means a subject exhibiting one or more
chintcal indicators of fibvosis.

{361 “Fibvoblast™ means a cell that gmives rise {o connective issue,

{371 “Fibroprohiferative disorder™ means a disorder characterized by excessive
profiferation andfor activation of fibroblasts.

{0381 “Metastasis™ means the process by which cancer spreads from the place at which o
first avose as a primary bamor o other locations i the body, The metastatic progression of a primary
terwor reflects multiple stagey, nchuding dissociation from neighboring pramary tumor cells, survivad
i the girculation, and growth in a secondary location.

(0391 “Anti-nuR” means an oligonucleotide having nucleobsse sequence complomentary
o8 microRNAL In cortain embodiments, an anti-nuR s a modified olipomclentide.

{401 “Anti-nuR-2147 means an oligonucleotide having a nucleobase sequenca
complementary 1o nuR-214. In certain embodiments, ao anti-miR-2 14 is fully complementary to
muR-214, In cortaim enmbodimenty, an sail-miR-2 14 iy ar least S0%, at feast 85%, at least 9%, or at
least 93% complomentary 1o miR-214. In cortain embodiments, an anfi-miR-214 is a modified

oligonuclentide.
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{0411 “Sabject” means a human or non-human animal selected for treatment ov therapy.

{0421 “Sabject in nead thereo!™ means the state i which a subjeet §s wentified as o need
of a therapy or freatment.

{0431 “Administering” means providing a pharmaceutical azent or composiion 1o a
subjeet, and includes, but is not lantted to, administering by a medical professionst and self-
administering.

{0441 “Parenteral adominiztration” means adminisiration through injection or infusion.
Parenteral adminstration melades, but is nof mitted to, subcuianeous adnunistraiion, miravenous
adnupistration, or intramuscular adnunisteation.

{(45]  “Spbowtancous adounistration” nicans admimstration Just below the sk

{461 “intravenos admimsiration” means administration i @ van.

{471 “Intracardial adnmnistration” means sdiinidration mto the heart. In certain
smbadiments, intracardial admimstration occws by way of a catheter. In certain embodiments,
itracardial adounistration occors by way of open beart surgery.

(0481 “Pulmonary adnunistration”™ means administraton to the lungs.

(0491 “Adounistered concomitantly” refers 1o the co-adnunistration of two agents i any
manner in which the pharmacological effects of both are manifest iy the patient at the same tinte.
Concomitant adnunistration does not requite that both agents be adwinistered in s single
pharmaceetcal composition, it the same dosage form, or by the same roate of administration. The
sifeciz of both agenis nead pol manifest themselves af the same thime. The effects need only be
overlapping for a perind of time and need not be coextensive.

{0501 “Daration” means the peried of time during which an activity or event continues. In
certain embodiments, the doration of treatment is the period of time during which doses of a
pharmaceutical agent or pharmaceutical composition are adminstered.

P01 “Therapy” micans 3 disease treatiment method. In cortain embodiments, therapy
mclodes, but 1y not Himited to, chemotherapy, radiation therapy, or administration of a
pharmacentical agent.

fO521  “Treatment” means the application of oue or more specific procedures used for the
cure or amelioration of a disease. In certain embodiments, the speific procedure s the
administration of one or more pharmaceutical agents,

{0531 “Amecliorstion” means a lesseuing of severity of at least one mdicator of & condition

or disease. In certain embodiments, ameliovation includes g delav or slowing m the progression of
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one of more idicators of a condition or disease. The severity of indicators may be determined by
subjective or objective measures which are knows to those skilled 1o the art,

{0541 At sk for developing” means the state i which a subjeet 15 predisposed o
developing g condition or disease, In cortain embodiments, a sulyjeet &t risk for developing a
condition or disease exubits one or more symptoms of the condition or disease, but does not exhilat
i sufficient number of symptons to be diagnosed with the condition or disesse. In cortwin
embodiments, a subjeet at risk for developing a condition or disease exhibits ong o more symptoms
of the condition or disease, but (o a lesser extent reguired to be diagnosed with the coadition or
disease.

{0351 “Provent the onset of™” means to prevent the development a comdition or disease in a
subject who is at visk for developing the disease or condition. Iy centain smbodimuents, a subject at
risk for developing the discase or condition receives treatment similar to the treatinent received by a
subject who already bas the disease or condition.

(0561 “Delay the onset of” means to delay the development of a condition ov disease 1 a
subject who i3 at risk for developing the disease or condition. Tn certam embodiments, a subject at
risk for developing the disease or condition recetves treatment sinniar fo the treatment received by a
subjeet who already has the disgase or condition.

{0371 “Therapoutic ageot” means a pharmaceutical agent used for the cure, aelioration ot
prevention of & disease,

{581 "Dose”™ meany a specilied quantity of a pharmaceutical agent provided in a single

adivipnistration, In cortain embuodiments, § dose may be adnenixterad in two or more boluses, tablets,
ot iections. For example, in certain embodiments, where subcutaneous administration is desired,
the destred dose requires 8 vohane not easily accommodated by a single injection. In such
ernbodiments, two or more Injections may be ased 1o achieve the desived dose. o certain
gimbodiments, a dose may be admintsterad in two or e Ijections 1o punimize iigection site
resetion w an individual.
(0391 “Dosage unit” mesns 8 form in which a pharmaceutical agent 1s provided. In certain
smbodiments, a dosage uni 15 @ vial condaining bheophilized oligonucleoude. Tn certain embodiments,
a dosage unit is a vial containing reconstituted oligonucleatide.

{0601 “Therapeutically effective amount™ refers to an amount of a pharmaceutical agent

that provides a therapeutic benefit t an anmal,

10
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{061} “Pharmaceutical composition” means a misture of substances suitable for
adnunistering to an individual that includes a pharmaceutical agent. For example, a pharmacentical
compositiony may comprise a sterile agquecus solution.

{0621 “Pharmacgutical agent” means & substancs that provides a therapeutic effect when
sdimimstered (o a subject,

{063 “Active pharmacentival ingredient” means the substance 1n a pharmaceutical
composition that provides a desived effect,

[064]  Thnproved Hver function”™ means the change i Hver function toward nonmal Hmis,
in cortain embodinents, Hver function is assessed by mensuring mudecules found in a subject’s
blood. For example, in contain embodiments, mmproved Hver function 1 ncasured by a reduction
blood Iver ransaminase levels,

{631 “Acceplable safedy profile” meany 8 pattern of side effects that s within clinically
acceptable fimits.

(0661 “Side effect” means & physiological response attributable w a treatment other than
desired effects. In cortain embodiments, side effects include, withouwt hmtation, injection site
reactions, hver function test abnovmalities, renad function abuormalities, byer toxiciy, renal toxacity,
ceniral nervisus system abnormalities, and myopathies. Such side effects may be detected directly or
indivectly. For example, increased sminoirsusiorgse lovels i seram may indicate Hver toxieity or
Bver function abnormality. For exarsple, increased bilirabin may indicate fiver toxacity or liver
function abnormality,

{671 “Ingection sie reaction” means milanmnation or abmonmal redness of ki gl asitg of
ijection in an ingdividual,

{0681 “Subject compliance™ mewns adberence to a recovnmended or preserbed therapy by
a subject.

1651 “Uomply” means the adherence with a vecommended therapy by a subject.

(070} "Recommended therapy™ means a treatment recommended by a medical
professional for the treatroent, smeliovation, or prevention of 8 disease.

[O711 “Target nucletc acid” means a mucleie aond to which an oligomeric compound 1s
designed to hvbridize,

{0721 “Targeting™ means the process of destgn and selection of nuclechase sequence that
wit! hybridize to a target nycleic actd.

{0731 “Targeted to” means baving a nuclenbase sequence that will allow byhridizatton to o

target nuclele acid.

i
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{0741 “Target engagement” weans the interaction of a drug with #s target molecole n a
manner that changes the activity, expression or level of the target. In contain embodiments, farget
engagement means an apt-miR inferacting with s ndcroRNA target, such that the activity of the
nucroRNA is inhibited,

(0751 “Modulation” means to a perturbation of function or sctivity. Tn certain
embodiments, modolation means an increase i activity. In certain embodiments, modulgtion means
a decrease i activity,

J076]  “Expression” means sny functions and steps by which a gene's coded information &8
converted it structures pmsem and operating i a cedl.

{0771 78 target sue™ refers fo the mucleobase of o target muucleie acid whach s
complementary to the 3 anost neclesbase of a particudar oligomscleotide.

iy

{0781 737 torget sie” means the nucleobase of a target nucleic acid which 15
comyrdementary o the 3 -most nuclieobase of 3 particular ohigonucleotide.

(0791 “Region” means a portion of hinked nucleosides within'a mucleic acid. In certan
ernbodiments, an oligonacleotide has a nucleobase sequence that is complementary o a regron of a
target nuclede acid. For example, in certan such embodiments an oliponucleotide 1 complementary
to a region of @ miIRNA stom-loop sequence. In certain such embodiments, an oligonucieotide i3
fully complementary 10 a region of 8 miRNA stem-loop sequence.

[ORO1  “Segment” means o simaller or sub-portion of a region.

(ORI "Naucleobase sequence™ means the order of contiguous nucloobasss, ma o 37
ortentanon, independent of any sugar, Hnkage, sndfor mclsobase modification,

{0821 “Contiguous nucleobases”™ means nucleobases immediately adiacent {0 cach other in
a nucteie acid.

JOR3]  “Nucleobase complementarity™ means the ability of two nucleobases W pair non-
covalenthy via hydrogen boading.

jo84}  “Complamentary™ means that an oligomeric compound is eapable of hivbrizing to g
target nuclere soid under stringemt hybnidization conditions.

{0831 “Fally complomentary” means each nucleobase of an olipomenic compound 18
capable of patring with a nucleobase at each corrgsponding postion in a target nucleic acid. For
sxample, woortain embodiments, an oligomerie comprind wheremn each nuclepbase has
compiementarity to a nuacloobase within a region of a nuRNA stem-lonp sequence s fully

complementary to the miRNA stem-loop sequence.
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{0861 “Percent complementarity” moans the percentage of nucleobases of an oligomeric
compound that are complementary to an equal-longth portion of a target nucleie scid. Percent
complementarity s cateulated by dividing the number of nuclenbases of the oligomeric compound
that are complementary o nucleobases at corresponding positions in the target nucleic avid by the
total fength of the oligomene compound. In cortain enbodiments, percent complementarity means
the mumber of nucleobsses that are complementary to the target nuclae acid, divided by the total
number of nucleobases of the modified ohigonuciectide.

[OS7}  “Percent identity” means the number of nucleobases in first nuclei acid that are
wdentical to nucleobases at corresponding positions in a second nucleie acid, divided by the fotal
number of nucleohases 1o the fvst nuclew avid.

{0881 “Hybridize™ means the mnealing of complementary nucletc acids that cecurs
through pucleabase complementanty.

(ORQT “Mismatch” means a nucleobass of a fivst nucleie acid that 1z not capable of pairing
with a nucleobase at @ corresponding position of a second mucleic acid.

(0901 “ldentical” means having the same nucleobase sequence.

[091]  “ouR-2147 means the mature niRNA having the nucleobase sequence set forth in
SEQ D NOU T LACAGUAGGCACAGACAGOUAGU)

(092 "miR-214 store-loop sequence” means the muR-2 14 precursor having the nucleobase
sequence set forth i SEQ ID NG 2
{GGCCUGECUGOACAGAGUUGHCAUGLIGUCUGCCUGUCUACACUUGUTGUGCAGAAL
AUCCGCUCACCUGUACAGCAGGCACAGATAGGCAGUCACAUGACAATCCAGCECHY

(U931 “MicroRNA™Y mieans an sodogenous non-coding RNA between 18 and 25
nucleobases in length, which 1s the prodoct of clesvage of a pre-miBRNA by the enzyvime Dicer.

Examples of mature miRNAs are found i the nuRNA database known as miRBase

{hitp fmcrorpasangeracak), n corfain embodiments, micraRNA is abbreviated ax “mRNAT or
“naR”

(0941 “Pre-muRNAT or “pro-ouR” mesns 8 non-coding RNA having s hairpin structure,
which is the product of cleavage of 2 pri-miR by the double-stranded RN A-specific ribonuclease
kaown as Drosha.

{0931 “Stem-loop sequence”™ means an RNA having o hatrpm structurs and containing a
mature MIRNA sequence. Pre-muRNA sequences and stem-loop sequences may overlap. Examples
of sterm-loop sequences are found in the mIRNA database known as miRBase

{hitp:fmicroma sangeracuk,
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{0961 “Pri-onuRNA™ or "pri-miR™ means a non-coding RNA having a hairpin structure that
is 4 substrate for the donble-stranded RN A-specific ribonuciease Drosha,

{971 “nuiRNA precursor™ means a transcript that originates from o genomie DNA and that
comprises a non~coding, structuned RNA comprising one or more miRNA sequences. For example,
i cortain embodiments a nuRNA precursor is 8 pre-miBNAL In cortain embodiments, a nuRNA
PIEcursor is a pri-miRNAL

J0931  “Muonocistronic transeript™ means a miRNA precossor containing 4 single miRNA
SEQUeNC

[098] "Padvertronic transeript” means g miRNA precursor containing twa or mawe
miRNA sequenees.

{HO0] “Seed sequence”™ mesns a nucleobase sequence comprising from 6 to ¥ contiguous
nucleobases of puclenbases 110 8 of the 5 -end of & maature pucroRNA sequence.

{101} “Seed malch sequence”™ means # nucleobase sequence that 1s complementary to a
seed sequence, and s the same length as the seed sequence.

[0102] “Qligomeric compound”™ means a compound comprising a polymer of linked
menemeric sebunits,

JOHA3] “Ohigonucleotide™ means a polymer of hinked nucleosides, each of which can be
madified or unmodified, indepondent from one avother.

{0104 “Naturally ocourring intermiscleoside linkage™ means a 37 1o 87 phosphodiester
Linkage betwesn nucloosides.

{105] “Natural sugar”™ mesns 3 xegar found i DNA{2°-H) o RNA (27-OH}.

{1061 “"Natural nuclenbase”™ means a nucleobase that is unmodified relative to #s naturally
occurring foro

J0107] “internucleoside hakage™ means a covalent Hinkage batween adjacent nuckeosides.

FOTOR] “Linked nucleosides™ means nuclsosides joined by 3 covalent linkage,

[0109] “Nucleobase™ menns a heterocyeliv moiety capable of nop-covalently paring with
another nuclecbase.

[O110] "Nacleoside™ means a nuclenbase Huked toa supar.

{1111 “Nucleotide™ mieans a nucleoside having a phosphate group covalently linked to the
sugar portion of a nuckosude.

{0112] “Compound comprising an shigonucleotide consisting of " a number of finked
nacleosides means a compownd that includes an oligonucieotide baving the specitied mumber of

tinked nuclecsides, Thus, the compound may include additional substituents or conjugates. Unless

14
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otherwise indicated, the compound does not inchude any additional nucleosides bevoud those of the
oligonucleotide.

{1131 “Compound comywising a modified oligonucleotide consisting of” & mumber of
linkad avcleosides micans a compound that includes a wodiied oligonuclzotide having the specified
number of Huked nucleosides. Thus, the compound may mclude additional substitvents or
comjugates. Unless otherwise mdicated, the compound does not include any additional nucleosides
bevimd these of the modified oligonucleotide.

J01 4] "Muodified oligonucizotide”™ means an shiponuciconde having one ot more
maodifications relative 1 a naturally ocouring terminus, sugar, nucleobase, andior internocleoside
finkage.

{U115] “Single-stranded modified obgopucleotide” means a modihed ohgonucleotide which
15 1ot hvhwidized o a complomentary strand,

{01161 "Moditied mternucieoside hnkage”™ means any change froms a natwrally securring
wtermicleoside linkage,

[0117] “Phosphorothioate internecieoside inkage” means a linkage between nucleosides
where one of the non-tridging atons s a salfur atom.

JOHIR] “"Modified sugar™ means substitution andfor any change from 3 natural sugar.

{0119} “"Madified pucleobase” means any substitution andfor chunge from g natural
macleobase.

F120] “Samethyloytosine™ means a oviosine madified with a methyl group attached to the
57 position,

(012171 "2 Oemethy! sugar™ or "27-0Me sugar™” means g sugar having a Q~methyvl
modification at the 2° position.

J0122] “2%O~-methoxyethyl sugar™ or "2°-MOE sagar™ means a sugar having a O-
methoxvethyl modification st the 27 position.

JO123] "27-O-uere™ or "27-F7 means g supar having a fluoro modification of the 27
position.

[0124] "Bioyeho sugar motely™ means g sugay modified by the bridging of two non-geminal
fing atoms.

{01251 “Locked nuclele actd {LLNAY suiar moiety”™ means a substituted sugar mivety having
8 {CHL-0 bridge between the 47 and 27 furanose ring atoms.

[0126] “ENA sugar motely” moans a substituied sugar mosety having a (CH; 3O bridee

between the 47 and 27 furanose ring atoms.

ey
(1
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{127 “Constrained ethyl {cBt) sugar mowely”™ means a substituted sugar musiety having a
CHICH DO bridge between the 4" and the 2° furanose ring atoms.  To cevtiun embodiments, the
CHECH)-O bridge is cousteained i the § orientation, In certain embodinents, the {CH 1O 18
constrained i the R orientation.

{O128] “S-cEt sugar motety” means a substituted sugar motely comprising an S-vonstrained
CH{CH:)-0 bridge between the 4' and the 2' firanose ring atoms.

JO1297 “Rechit sugar moiely” means 2 sabstituted sugar molety comprising an R-coustrained
CHICH -0 bridpe between the 4" and the 27 furanose ting atoms.

J0130] “27-O-methexyethyl nucleostde” means a 27 -madified nucleoside baving 2 27-0-
methoxyethvl sugar modification,

N

[31] 2 fluoro nucleoside™ means a 27-modified noclepside having a 2°-fluoro sugar
modification.

{1321 - Chmethyl” nacleoside means a 2-madified nucleoside having a 27-O-methyl
sugsr modification.

[0133] “Bicychic nucleoside™ means a 27-modified nocleoside having a bicyclic sugar
ety

j0134] “eBt nuclenside” means a nucleoside comprising a cbt sugar moiely. A ekt
nucleoside way comprise a modified or unmodified nucleobase.

(33 “S~cBtmucleoside™ means a nucleoside comprising an S-cEt sugar moiety,

F138] “"Reckt nucleoside™ means a nucleoside comprising an Rl sugar moiaty,

{01371 “Non-levelie nuclenside™ means g nucleosude that Bas 8 sugar other than a bieyehe
sugar. In certain embodiments, a now-bicvelic nuclecside comprises & naturally cocurring sugar. In
certain embodiments, anon-bicyelic nucleoside comprises a modified sugar. In certain embodiments,
a non-bicvelic nucleoside is a B-D-deoxyribouucleoside. B certain embodiments, a now-bicvehic
nucieoside 1s 3 27-O-methovethyl nucleoside.

JO138] “R-Dedeoxyribomcieoside™ meins & naturally occurming DNA nucleoside, & B-D-
deoxyribonucleoside may comprise a modified or uninodified nucleohase,

[0139] “A-D-nhonycleoside™ nieans 8 naturally ocearring RNA mucleoside. A B-D-
ribonuclecside may comprise a modified or unmodified nucleobasse.

{01401 “LNA nucleoside” means 8 nucleoside comprising a LNA supar moiety,

{041} "ENA nucleoside” means a nucleoside comprising an ENA sugar motety.

{01421 Mot mewns a pattern of modified and/or anmodified mucleobases, sugars, andfor

intermucleoside linkages in an oligonuelcotide.

Y
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{01431 A “fully modified oligonucleotide™ means cach nacleobase, edach sugar, and/ov each
nternucleoside bokage s modified.

{1441 A Muntformly modified oligonucleotide” means cach nucleobase, sach sugar, andior
sach inferucienside linkage has the same modiBoation throughout the medified oligonucizotide.

(01451 A “gapmer” means ¢ modified oligonucleotide having an internal region of Hinked
nucleosides positioned between two external regioms of lhnked nucleosides, where the nucleosides of
ithe internal region conyrise 4 sugar moiety different than that of the naclensides of each extorpal
region,

JO146] A Vgap segment” iz an indernal regiim of a gapieer that s positioned between the
external regions.

{1471 A “weing segment™ i3 an external region of 2 gapmer that is located atthe 8 or 37
ternunus of the faternal region.

(O8] A “symmetric gapmes™ means each nucleoside of vach external region comprises the
same sugar modification.

(01491 An Vasvnunetric gapmier” means each nucleoside of one external region compiises a
first sugay modification, and each nucleoside of the other external region comprises & second sugar
modification.

(01507 A “siabilizing modification” means a modification 10 a nugleoside that provides
enhanced stability 1o a modified oligonucleotide, in the presence of nucleases, relative to that
mrovided by 27 -deoxynuciensides linked by phosphodiester intornucicnside hinkages. For example, in
certain embodinents, a stabilizing modification 18 3 stabilizing poclenside modification. I cerlain
smbadiments, a stabilizing modification is 3 internucieoside hukage modification.

JOES1] A "stabibizing nucleoside” means a nucleonide modified to provide enhanced
nuclease stability to anoligonucleotide, relative to that provided by a 2 -deoxynucleoside. In one
gimbodiment, a stabilixing nucleoside 15 a 2 -modified nucleoside,

J0152] A "siebilizing intenucieoside tinkage™ means an imtornucleoside finkage that
provides improved nugiease stabality o an ofigonucleotide relative to that provided by a
phosphodiester fnternucieoside lnkage. In one embodbuent, a stabilizing intermucicoside inkage s a

phosphorothioate internuclenside binkage.

{hverview
{01531 A normal phosiological response 1o damage or injury @ an organ or fissae hwvolves

repaiv by connective tissue. However, under some conditions, this repair process oocurs i excess,
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resulting in fbrosis. The fornation of this excess fibrous conunective tissue contributes 1o abnormal
changes in tissue architecture and interfores with normal organ function.

{{H34] Fibrosis can cocur i any part of the body, and can result from 8 variety of physical,
metabnlic, ischamic, infections, inflammatory or imnsenological infuries. Although the anstomical
tocations, onging, and climeal manifestations of fibrosis may be diverse, there are important
pathological features commion to all types of fibrosis. Regardiess of the location in which fibrosis
ocgurs, the fibrotic provess mvolves the secretion and activation of profibrotic oviokines, the
expansion and sotivation of mesenchymal cell populations, and extraceliular matrix syothests sad
organization, and ultimately leads to the destruction o novmad tissee. Left untreated, fibrosis can
fead to a variety of conditions of the heant, hunes, kidney, hiver, and skin, anmong other fissues,

{(1133] Fibroblasts are the most compum cells found in connective tissue, and are
responsible for the synthests of reticudin and other efastic fthres which support the extracelhudar
matrrx and play an important part i wound healing {Sempowsky, G.D. et al, 2002, Wound Repaw
Regeneration. 30 120-131). As such, inappropriate fibroblast activity contributes to fibrosis,
Fibroblasts are thooght to orfginate from epitheliabnesenchymal transition {EMT) (dwano, M. et al,
20021 Clin. Tovest. 110: 34]-30). Epithehal-mesenchymal transition {EMT) describes a series of
rapid changes of velf phenotype (Katuri, R, and Neilson, E.GL 2003, 1 Chin. lnvest. 112 1776-1784)
during which stagic epitheligd cells lose cell-cell contsets, acquire mesenchymal features and manifest
a migratory phenotype.

F130] EMT occurs fn pormal physiological processes, including as part of the noymal
healing process, but has also been linked to disease states. For example, EMT has bean imphicated in
forming fibroblasts In mjured tissues, including progressive kidney discases, pulmonary fibrosis, and
possiblv liver fibrosis (Stratz, FLoetal, 1 Celll Biol 30: 393.305; bvano, M. et al, 2002, ). Clin.
Invest. 11 341-50; Chiloss, M et al, 2003, Am. 1. Pathol. 162: 1493-5302; Tkegami, T, etal, 2007
Cells Tissues Organs. 185 213221, Additionally, EMT bas been conngeted (o the process of
metastasis, The relevance of EMT in tumor propression has been explored in several studies
{Greenburg, G, and Hay, E. 1986, Dev, Biol, 115 363-379; Bover, B.etal, 1989 1 Cell. Biol, 149
14951509 Ughara, Y. etal, 19921 Cell. Biol. 117: 889-894). Hpuheha! cells are held together
through mtegrins to an underlying extracellular matrix (EOM) called the basement membrane.
Mesenchymal cells, on the other hand, have the ability to invade and move through the three-
dimensional structure of the BCM. Therefore, EMT at least superficially resembles the

ransformation of normal adberent cells into the metastatic phenntype.
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[37] his demonstrated horein that the expression of nicroRNA miR-214 s elevated in
fibrotic tissue samples. 1t s further demonstrated herein that Bbrosis 1§ reduced following inlubition
of miR-214 in experimental models of fibrosis. Further, it has been found that miR-214 expression
sorrelates with extraceliudar matrix and eollagen gene ontology pathways using swltiple tumor
nucrearray datasets (data not shown), Accordingly, provided herein are composiiions and methods
for the treatment, provention andfor delaying the oaset of Hibrosis, The fibrosis may be fibrosis of

any tissue or organ, inclading but not Hmiled to liver, kidoey, beart, skin, and lung.

Conpditions gnd Trecimenis

[0158] Provided hevein are compositions and methods for tresting, preventing, or deliving
the onset of [ihrosis, comprising administering a compound comprising a modified ohigonucleotide,
wherein the modified oligonuclsotide ix complementary to miR-214, 1o a subject. The subject may
have recetved a diagnosis of [ibrosis, may be at risk for developing fitwosas, or may be suspected of
having fibrowis,

[0159] Iy certam embodiments, a subject baving fibrosis has kidney Gbrosts. In cortain
ervbodiments, the kidney fibrosis is glomerulosclerosis. In certain embodiments, the kidney tihrosis
s tubulointerstitial fibrosis.

[0160] Fibrosis of the kidney may result from any disease that leads to chronic kidney
damage. T certain embodiments, 8 subjedt having Kidney hrosis bas TedA nephropathy. In cortain
smbodiments, a subject having Kidoey throsis has interstitial fibrosistubular aivophy. In certain
embodiments, a subject having Kidoey fhrosis bas a plomerolar disease. By cortain embodiments, a
subject baving Kdney fibrosis has ghomerulonephritis. In certain embodiments, a subject having
kiduney fibrosis has disbetes mellitus. In certiun embodiments, a subject having kidoey fibvosis has
ihiopathic focal segmontal glomeralosclerosis. In certain embodiments a subject having kiduey
fibriosis has membranous nephropathy. In certain smbodiments & subject having {ibrosis hay
collapsing glomernlopathy. In certain embodinents 3 subject having kidney tibrosis has chromie
recurrent kidney infection. In centain embodiments a subject having kidaey fibrosis has end stage
renal disease.

(ST In cortain embodiments, a subject having kidney fibrosis has hypertenson. In cerfain
smbaodiments, the hypertension is systemic hyvpertension. In certaim embodiments, the hvperension
15 itragiomerular hypertension.

(01627 I cortain embodiments, a subject having fibrosis has a kidney disease or condition.

In certain embodiments, a subjoct ot risk for developing fibrosis has a kidoey disease or condition. In

54
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certain embodiments, a subject suspected of having Hibrosis has a kidney disease or condition.
Accordingly, provided herein are methods for treating a subject having, at nisk for developing, or
suspected of having fibross, wherein the subject has a kidney disease or condition. The kidney
disease or comdition may be one or more of, without imitation, glomerclarnephnitis, diabetes
metlius, id?i.t}paﬁ},i{: focal segmental glomerulosclerosis, membranous vepiwopathy, collapsing
slomerulopathy, chromie recurrent kidney ffection, or end stage renal disease.

J0163] In certain embodiments, a subject baving fibrosis has kidoney Gbrosis that resuhs
from gonte o repetitive trawms fo the Kidney, In cortain embodiments, rauma results from surgery
chemotherapy, radiation treatment, allograll rejection, chronic transplant rejection, and goute
transplant rejection.

{0164 In cortuin embodiments, & subjeat having fibrosis has a liver disease or condition. In
certain embodinents, 3 subject at risk for developing fibrosis bax a Bver disease or condilion. In
certam embodiments, a subyect suspected of having {ibvosis has a hver disease or condition.,
Accordingly, provided berein sre methods for treating a subject having, at risk for developing, o
suspected of having fibrosis, wherein the subject has a hver disease or conditton. Ju cerfain
ernbodiments, @ hver disease or condition is chronic Bver injury. In certain smbodiments, a liver
dizease or condition is hepatifis vires infection. In certain embodiments, 3 hepatitiz infection 18
hepatitis U vires infection. o ceriain embodiments & Hver disease or condition 1s non-alchaholic
steatohepatitis, non-gleobobe fatty Bver disease, aleoholic steatohepatitis, or alcohobe Hver disease.
In certain emboduments a lver disease or comdition i3 civhosis, In certamn embodiments a sabject bas
bridging fibrosis,

{01857 In certain embodiments, & subject having filwvosts has at least one other disease or
condition which 1 g Jung disease or condition. In certain embodiments, a subject at risk for
developing fibrosis has at least one other disease or condiion which is & hung disease or condition. In
eertam ermbodiments, a subject suspeoted of having fibrosis has ot feast one other disedss or
combition which is a lung disease or condition, Accordingly, provided herein are miethods for the
treatment of & subject having, at risk for developing, or suspected of having fibrosis, wherein the
subject bas at least one long disease or condition. In certain embodiments 8 lung disease or condition

15 chronie obstructive leng dise
{1607 In cortain embodiments the fibrosis is cardiac lthrosis,
{O167] In certain embodiments the Bibrosis is skin Bibrosis. In certain embodiments the

fibrosis is age-refated fibrosis. In certain ernhodiments the fibrosis is spleen fibrosis.
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[0168] Sclerodernm is a chronic autotmnuine disease characterized by fibrosis, among other
symptoms. In certain embodiments, a subjoct having fibrosis bas scleroderma.

{6097 Fibrosis frequently ocours in transplanted orzans, leading o loss of organ functing
and ultimately to chronie rejection of the transplanted organ. Prevention or treatment of fibrosis in
ransplanted crgans may prevent or delay chivonic rejection of the transplanted organ, or n other
words mogy prolong function of the transplanted organ. Accordingly, in cenatn cimbodiments a
subject has posttransplant fibrosis, In vertain embodiments, the post-transplant ibrosis is Kiduey
post-transplant fibvosis. In certain embodiments, the transplantation associated fibrosis is fiver post-
transplant fibrosts, In cerfain embodiments, a compound deseribed hergin is administered prioy 1o
travsplantation. In cenan enbodiments, a compound described horen s administered concurrently
with transplantation. In certain embodiments, a compound deseribed herein is adounistered
fodlowing transplantation,

{01761 Provided berem are methods for treating a subject having a Shroproliferanive
disorder. Inn certain embodiments such methods comprise administering o a subject having or
suspected of having a Ghroproliferative disorder a modilied oligonucieotide baving s nuclenbase
sequence which is complementary to a muRNA or a precarsor thereot. In certain embodiments, the
iRNA s miR-2 14

[0171] Provided herein wre methods for treating, preventing ot delaying the onset of
metastasis, in certamn embodiments, the subject has cancer. In certain embodiments, the cancer is
liver cancer, breast cancer, lung cancer, colon cancer, ovarian cancer, cervital cancer, leukemia,
hemphoms, brain cancer, esophageal cancer, Hodgkin tymphoma, son-Hedgkin vnphoma, kidoey
cancer, melanoma, mysloma, oral cancer, pancreatic canver, prostate cancer, rectal cancer, stoanach
cancer, Madder cancer, thyrotd cancer, or testitenlar cancer.

J0172] Provided heren are methods for treating, preventing or delaying the onset of g

fibroproliferative disorder,

Ceriain Phenotypes

[0173] Provided herein are compositions and methods for reducing or preventing fhroblast
profiferation or activation.

{01741 Provided hereim are methods for modulating the spithelial-mesenchymal transition
{EMTY, Such methods comprise contacting an gpithelial cell with a compound consisting of a

modified oligonucieotide, wherein the modified oligonucleotide is complementary to miR214 In
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certain embodiments, the contacting delays the transition of an epithelial cell to g fbroblast. In
certain embodinmonts, the contacting provents the transition of an epithelial cell to a fibroblast,

{1751 In certmn embodiments, the epithelial cell (s 2 cancer cell, In certotn embodiments,
the contacting delays the metastasis of the cancer cell. In certain embodiments, the contacting

provents metastasts of the cancer cell.

Certern Clinical Chiteomes

J0176] In cortain embodiments, adndnistration of the compounds or methads provided
heramn result in one or more chintcally desirable outcontes in a subject. Such improvements may b
used fo deternune the extent to which & subject 18 responding to treatment,

{1771 In certuin embodiments a chinically desivable outcome 15 the amehoration of Hbrosis.
in cortain embodiments a climcally desirable outeome is the slowing of Rurther progression of

fibrosis, In certam embodiments a chinieally desuable outcome 13 the haling of further progression

of fibrosis. To certam embodiments a chinteally destrable putcome i3 8 reduchion in Hbrosis. In certn
ernbodiments a chinieally desirable outcomie 15 a reduction 1o collagen content 1 the organ having
fibrossis.

JOETR] In cortain embodiments a chinically desirable outcome 15 the amelioration of kidney
fibrosis. In cortain embodimenis a clinically desirable outcome is the slowing of further progression
of kidney fibrosis. In centain embodiments a olinically desirable owtcome i3 the halting of Ather
progression of kiduey fhwosis. In cerlam enbodiments 3 chnieally desirable oulcome 1§ a reduction
i kidney fibrosis, In certain emboduments a clincally desirable outeome 18 a reduction 1w colfagen
content in the kidney.

In eertain erbodiments 3 elinically desirable ontcome s improved kidoney function. Kidney
function may be assessed by one or more kinenen methods commonty performed in & climical setting,
metoding, without hinntation: measuring Mood wrea nitrogsn in the blood of the subleet; measuring
creatinine iy the blood of the subject; measuring creatinine clearance in the subject; measuring
proteinuria in the subject; measuring mucroaibuminicreatining ratio 1o the subject; andfor measuring
urinary putpat in the subject.

In certam embadiments, a chinically desirable outcome 15 improved Hiver function. Liver
function may he assessed by one or more known methods commuonty performed in a clinical setting,
including, without imitation: measuring slanine sminotransferase fovels in the hood of the subject;
medsuring aspartale aminotransferase levels i the blood of the subject; measoring bilirohin fevels o

the blood of the subject; measuring albumin levels in the blood of the subject; measuring

Ty
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prothronnbin time in the subject; measuning asciies i the subject; andior measuring encephalopathy
i the subject.

In certain embadiments a chnically desirable outcome is improved lung function in g sabject
having pubmonary fhrosis. In certain embodiments the subject has idinpathic pehmonary fibrosis.
Lung function may be assessed by one or more known methods coramonty performed in a chnicsd
setting, mcluding, withiout Hmitation: measuring vital capacity in the subject; measuring Toveed vital
capacity in the subject; measuring foveed expivatory volume in one second in the sulyject) measuring
peak exprratory flow rate it the sabject; measuring forced expiratory How in the subject; measwing
maxital voluntary ventifation in the sulyect, determining the ratio of forced expiratory velume in
one second to forced vaal capacity 1o the subject; measuring ventilation/perfusion ratio  the
subpect; measuning nitrogen washowt in the subject; andior measuring absolute volurmse of air in one
or more fags of a subject.

{01797 1n certain ernbodiments a chimeally desirable sutcoms s improved cardiac function
it & subject having cardise fibrosis. Cardiac function may be assessed by one or more known
methods commonty performed in a climeal setting, ncluding, without hytation: measuning cardiac
output in the sebject; measuring stroke volume in the subject; measuring mean systolic gjection rate
m the subject; measuring systolic blood pressure m the subyect; measuring left ventricular gjection
fraction in the subject; determining stroke index in the subject; deterpuning cardiag index in the
subject; measuring left ventricular percent fractional shortening in the subject; measaring mean
velowity of ciraunmferential fiber shortening i the subjects measuring et ventricular inflow valogity
Patfern in the subject; snd measening puimonary venouos fow velncity patiersy wy the subject; andior

measurng peak earty diastolic velocity of the mitral annulus of the subject.

Ceriain Additiord Therapies

JOTRD Trestments for fibrosts may comprise mors than ong therapy. As such, i cenam
entbodiments provided herein are methods for treating a subject having or suspected of having
fibrosis comprising administering at feast one therapy in addition o administenng & modified
sligonucleotide having a nueleohase sequence complementary o a nuR-3 14

{1 In cortain embeodiments, the at Ieast one additional therapy comprises @

pharmacsutical agent,

{0182 o certain embediments, pharmaceutical agents include anti-inflanunatory agents. In

certain embodiments, an ant-inflamnatory agent 15 g steroidal sati-inflanunatory agent. Tn certain

weent 15 a cortivosteredd. In vertain embodiments, a

ernbodiments, a steroid anti-inflammatory

[
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corticosteroid 18 prednisone. In cortain embodiments, an anti-inflammatory agent s g nonssteroidal
anti-inflammatory drugs. In certamn ombodiments, 8 non-steroidal anti-inflammatory agent is
thuprofen, a COX-1 mhibitor, or 8 COX-2 wnhibitor,

{1831 In certain embodiments, pharmaceutical agents inchuide immunosuppressive agents.
In cortain embodiments, an IumunOSUpPressive agent is a corticosteroid, eyclophosphanude, or
niycophenolate moletil

J0184] In certain embodiments, pharmaceutical agents include angiotensin H recepior
blockers {ARBY. In contain embodimends, an angiotensin H receptor blocker 18 candesartan,
irbesartan, olmesartan, losartan, valsartan, Rlnusartan, or eprosarian,

[OI83] In cortain erobodiments, pharmaceutical ageats welude anti-diabenie agent.
Antidiabetic agents inchude, bat are not binuted 1o, biguanides, glucosidase mbibitors, isuding,
sulfonvhness, and thigzohdencdimes,

[OIRE] n certan erbodiments, pharmaceutical agents include angiotensin 1 receptor
hiockers tARB). In certmin embodimends, an angiotensin H receptor blocker is candesavtan,
rbesartan, olmesantan, tosartan, valsartan, telmisartan, or eprosartan.

[OI8T] In cortain embodiments, phanmacentical agents include, but are not Emited to,
diureties {e.g. sprionclactone, splerencne, furosennide), inntropes (o.g. dobutanune, milrinone),
digoxin, vasadilators, angiotensin I converting enzvime { ACE) inhibitors (e.g. are capiopril,
enalapril, isinopril, benarepril, quinaprdl, fosinopril, and ramipril), caloiom channel blockers,
wsosorhide dinitrate; hydralazing, nitrates (2., xosorbide mononitrate, isosorbide dinitrate),
hydralazine, beta-blockers (e.g. carvedilod, metopwolnt}, and natriuretic peptides {e.g. nesiritide),

{O188] In certain embodiments, pharmaceutical agents include heparinoids. In certain
embodiments, a heparinoid is pentosan polysalfae,

JOIRY] I cortaiy embodiments, a pharmaceatical agent is 2 pharmaceutical agent that
Biocks ong or more responses to fibrogenic sighals.

[O190] In certain embodiments, g pharmacentical agent is an anti-connective tssue growth
factor thevapy. o certain enbodiments, an amti-CTGE therapy 1 a moonoctonal satibody against
CTGF.

{HQTT In cortain embodiments, an additional therapy may be a pharmaceutical agent that
enhagres the body's immune system, including loew-dose cyolophosphanude, thvimostimutin,
vitamins and ngtritional supplements (o.g., antioxidants, includmg vitamins A, U, E, beta-varotens,

zing, setentam, phutathione, coenzyme Q-10 and echinaces), and vaccines, e, the
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inmunostinulating complex (ISCOM), which comprises g vaccine formulation that combines a
multimeric presentation of antigen and an adpuvant.

{921 in certain embodiments, the additional therapy s selected to treat or ameliorate a
sidde effect of one or moere pharmaceutical compositions of the present invention. Such side effects
inchude, withowt hnutation, ijection sitg reactions, Hver function test sbuormalities, renal function
sbnormalities, Hver todeity, renal tegioity, contral nerveus system abnonmalities, and myopathies.
For example, increased aminotransferase fevels In serum may indicste iver toxicity or liver Tunction
abnormality. For example, inereased bilirubin may ndicate liver toxieity or liver function
abpormality.

[0193] Further examples of additional pharmaceutcal ageats inclade, bat ave not hinuted to,
munanoglobuling, inchuding, bat not hinwted o intravenous immanoglobalin (Vi) analpesics {eg.,
goctaminophend; salioyiates; antibioties; antivirals; antifongal agents; adrenergic maditiers;
hormones (g2, anabobhe steroids, androgen, estrogen, calostonm, progestin, soumnatostan, and thyrowd
hormones )7 insmoenomodulators; moscle relaxants; aptihistanines; OSEOPOTOSIY ggents (e,
biphosphonates, calcitonin, and estrogens); prostaglanding, antineoplastic agents; psychotherapeutic
agents; sedatives; porsan oak of poison sumac products; antibodies; and vaceines.

J0194] Cancer treatments often comprise more than one therapy. As such, in vertain
entbodirpents the present invention provides methads for reducing or proventing nmefasiasis
conyprising administering o a sabject a compound conyprising a modified obigonucieotide, wherein
the modified chgonucleotide 13 complamentary to miR-214, and administering at least ong additional
therapy that 1s an anti-cancer thevapy.

{1957 In certain embodiments, an anti-cancer therapy 1s chomotherapy. Suitable
chemotherapeutic agenis include docetaxel, eyclophosphamide, Hoslanude, wethotrexate,
vinblasting, cisplatin, S-fluovoursci], gemcentabing, doxorubicing, nulomyein ¢, soratemh, etoposide,
carboplatin, epirubiciy, irinotecan and oxaliplatin, An sdditional suitable chemotherapeutio agent
mclodes an olipomeric compound, other than a conposition of the present invention, that 18 used to
treat canest,

FOH96T In certain ernbodiments, an anti-cancer therapy s radiation therapy. Tn certain

smbodiments, an anti-cancer thorapy is surgical resection of a tumor,

Certgin Routex of Adwmmisiration

(01971 I cortain embodiments, administering fo a subject comprises parenteral

administration. In certain embodiments, administering o a subject conprises Iravenous

[
LA
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adnunistration. Iy centain embodimonts, adnunistering o a subject comprises subcitaneous
adnunistration.

{HO%] in cortain embodiments, admimstering © a subject comprises intraarierial
asdministration. In certain embodiments, administering to a subject comprises intracardial
sdministration. Suiable mears for intvacardial sdministration melude the use of & catheter, or
admimstration during open heart surgery. In certain ambodiments, administration comprises use of g
stent,

J0199] In cortain embodiments, adnrnistration includes pulmonary administration. In
certain embodiments, pulmonary administration comprises delivery of aerosolized oligonuclentide to
the lung of g suhject by inhalation. Following inhalation by a subject of acrosohized ohigonucleotide,
oligonucieonde distributes 1o cells of both normal and inflamed hung tissee, including abveolar
macrophages, eosinophils, epitheliom, blood vessel endothebivam, and bronchiolar epithelium, A
suitable device for the delivery of 8 pharmaceutical composttion comprising a modified
ohgonacleotide inclodes, but s not Bmited to, g standard nebulizer device. Formudations and
methods for modulating the size of droplets using nebuliver devices to target spectfic porhions of the
respiratony tract and himgs are well known to those skifled in the art. Additonal suitable devices
nchude dry powder inhalers or metered dose inhalers,

(02007 In cortain embodiments, pharmaceutical campositions are administered to achiove
ocal rather than systemic-exposares. For example, palmonary adrmanistration delivers a
pharmacestical compoution to the lung, with mimimal systemic exposure.,

{02611 Additional suitable admustration routes melude, but are not himtted 1o, oral, rectal,
transmucosal, mestinal, eateral, topical, supposttory, intrathecal, intraventricular, intraperitoneal,

trsmasal, ntrdocular, intravuscular, intraredullary, and iwtratumoral.

Certain Compounds

J0202] The compounds provided herein are useful for the treatment, anelioration sadfor
prevention of cardiae diseases. Tn cortain enbodirents, the conpound comprises au ohigonucleotide.
o cortain such embodiments, the compound consists of an oliponucientide. In cerain embodiments,
the oligonuctetide s g modified oligonucleotide. In centain embodiments, a modified
oligonucleotide is complementary o nuR-2 14,

{0203] o cortain such embodiments, the compound comprises an oliponucteotide
hybridized w a complomentary strand, 12, the compound comprises a double-stranded oligomeric

compoungd, In certain embodiments, the hyvbridization of an oligonucleotide to 8 complementary

20
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strandd forms at least one blunt end. In certain such embodiments, the hybridization of ao
pligonucleotide 1o a complementary strand forms a blunt end at each termunug of the double-stranded
oligomerte compournd. In certain erbodiments, & termimas of an oligonucientide comprises ong or
more additional linked nucleosides relative 1o the number of Hinked nucleosides of the
complomentary strand. In certain embodiments, the one or more additional nucleosides are at the §°
ternunus of an oligonucleotide. In certain embodiments, the one or more additional nucleosides are
at the 37 terminus of aneligonucleotide. In certain smbodiments, at oast one nucleobase of a
nucleoside of the one or more additions! nuclensides s complementary to the target RNAL 1o certain
entbodiments, cach nucleobase of cach ong or more additional nucleosides is complementary o the
target RNA. In cortain emabodiments, a torminus of the complomentary sirand coroprises one or more
additional boked mucleosides relative to the mimber of inked nucleosides of an ohigonucleonde. In
certain embodiments, the one or wore addittonal finked puclensides are al the 37 torminos of the
complementary strand. In certaim embodiments, the one or more additional Linked naclensides are wt
the 57 terminus of the complementsry strand. In certain embodiments, two additional hnked
nucleosides are linked to» ternunus. In certann embodunents, one addittonal nucleoside is linked o a
lErnunus.

J0204] In corfain embodiments, the compound comprises an oligonuciectide conjugated o
one or more motetios which enbance the activity, ceflular dismibuion or cotiular uptake of the
resulting antisense oligonacleotides. Tu certain such embodiments, the molety s a cholesterol
moisty. Iy cortain embodiments, the molaty is 3 Hpid moiety. Additional moieties for conjugation
include carbohydrates, phosphodipids, biotin, phenarine, folate, phenanthridine, anthragquinong,
acriding, fuwescsing, rhodamines, cowmaring, and dves. In certain ernbodiments, a conjugate group
is attached direetly 1o an oligonuclestide. In cenan embodiments. 8 conjugate group 1s attached to an
oligonucieotide by a linking molety selected from amano, hydroxyl, carboxyhie acid, thiol,
uasaturations {e.g.. double or tripde bongds), B-aming-3 6-dioxaoctanote acd {ADO), succiumidyl 4-
{N-maleimidomethyl) cvelohexane- | -carboxylate (SMCQ), S-aminohesanoic acid {AHEX or AHA),
substiuted C1-CHO alkyl, substituted or unsubsttoted C2-CH0 alkenyl, and substituted or
wisubstinsted C23-C10 alkynyl, In certinn such embodiments, g substitaent proup is selected from
hydroxyl, amna, alkaxy, carboxy, benzyl, phenvi, nitro, thiod, thioalkoxy, halogen, alkyl, arvi,
alkenyvl and atkynyl

{02031 In certain such embodiments, the compound comprises an oligmucieonde having
one or move stabilizing groaps that are gitached to one or both ternun of an oligonucleotide

i)

enhance properties such as, for example, nuclease stability. Included in stabilizing groups are cap

]
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structures, These termingl modifications protect su oligonucleonde from exonuclense degradation,
and can help in delivery andfor localtzation within a cell. The cap can be present at the S'termimss
{S-cap), or af the F-tarminas (3-cap), or can be present o bath termint, Cap structures nelude, fiy
examiple, wvented deoxy abasic caps.

(02067 Suitable cap structures include a 4, 8 methvlene nucleottde, a I<(heta-D-
erythrofurancsyl) nucleotide, 8 4'-tluo nuclentide, a carbooyvehic nucleotide, a 1, S-anhydrohexitol
nucleotide, an L-nuclegtide, av alpha-nuclentide, a modified base nucleotide, a phosphorodithioate

tinkage, a threo-pentofuranosyl nucleotide, an acyelic 3 dxeco nucleotide, an acyelic 3 4-

t t

dihydroxybutyl nuclestide, an acyelic 3;S-dsE.'ayuziroxypmi‘yi aucleotide, a 3-F-inverted nuclentide

mofety, & 33 -inverted abasic molety, a 32 inverted nucleotide molety, a 3-2%-inveried abasie
moiety, a L d-butanediol phosphate, a3 q?hmphmdnndaw a hexyiphosphate, an aminohexyl
phosphate, a 3 -phosphate, a F-phosphorothioats, a phosphoradithioate, & bridging
methyiphosphonate moety, and 8 noa-bridging methylphosphonate muety Samino-atkyl
phosphate, a | 3-diamio-2-propyl phosphate, 3-aminopropy! phosphate, a -anunohexyl phosphate,
a 1, 2-aminododecyl phosphate, a hydroxypropy! phosphate, a 353 anverted nucleotide moety, a 5'-
M-pverted abasic modety, a S -phosphoramidate, a S-phosphorothioate, & 3amivo, & bridging andfor

non-hridging '-phosphoramidate, a phosphorotiioate, and a 3-mercapto motety.

Certain Nucleobase Sequences

{02071 In cortain embodiments, an oligonucieotide has a nuclepbase sequience that s
compiementary 10 the pucleobase seguence of 3 miR-2 14 or g precursor thersof, Nuckenbase
sequences of mature miRNAs and their corresponding sten-loop sequences described herein are the
seguences found 1o mikBase, an onhne searchable database of nmiRNA sequences and ansotation,
foand at http:doncroma sangerac ukd. Entries in the miRBase Sequence database represent &
predicted hawrpin portion of 3 mIRNA franseript (the sten-foop), with information o the location
and sequience of the matire miRNA segquence. The miRNA stem-foop sequences in the database are
not strictly precursor mRNAS (pre-miRNAS), and may v some instances inchude the pre-miRNA
and some Hanking sequence from the presumed primary transeript. The miRNA nucleobase
sequences described heretn encompass any varsion of the muRNA, including the sequences described
i Release 14.0 of the miR Base sequence database and sequences desceribed inany earlier Release of
the miRBase sequence database. A sequence database release may result in the re-naming of certam
nuRNAs The compositions of the present invention encompass modified ohigonucleotides that are

complementary to any nucleobase sequence version of the miRNAs deseribed herain,
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[O208] In certain erbodiments, an eligonucleotide has a nuacleobase sequenge that is
complementary to miR214 or a precursor thereof, Accordingly, in certain embodiments the
nuclzobase sequence of an oligonucleotide may bave one or more mismatehed basepairs with respect
tor 1t target miRNA o precurser sequence, and reniains capable of hybridizing 1o s taruet sequenc
In cortain ambodiments, an oligonucieonde has g nucleobase sequence that 1s fully complementary 1o
niR-214 or a precursor thereof

JO2T In certain embodiments, an oligonaclentide has a seguence that is complementary to
the nuckeobase sequence of the miR2 14 stemv-loogy 37-UGUCGGGUAGCH
VAUCAGACUGALIGUUGACUGUHUGAAUCUCAUGGLAALALCCAGUTG
ACASIT(SEQID NG )

AUGGGCUGLI

{02107 In certain erobodiments, an oligonucleonde has a sequence that 1s complementary 1o
a nuckeobase sequence of miR-2 14 where the nuckeobase sequence of miR-214 s
ACAGCAGGUACAGACAGGCAGU {SEQ D NOU 1L

[0211] i certam embodiments, an oligonuciestide bas a nucleobase sequence that is
complementary to a region of the miR-214 stem-loop sequence (SEQ 1D NO: 2} In certain
embodiments, an oligonucleotide has a nucleobase sequence that s complementary to the region of
nuclechases 8-29 of SR 1D N2 2

[0212] In cortatn crobodiments, an oligonucieotide has a nucleobase sequence that is
copgsdementary 1o the nucleobase sequence of miR-214 (SEQ HY NO: 1), In certadn embodiments, an

oligonicleotide has & nucleobass seguence comprising the nucleobass sequenece

ACTOCCTOGTUTOTOCCTOGCUTET (SEQ Y NO: 3). o cortain embodiments, an obigonucientide
has a nucleobase sequence conststing of the nucleohase sequence
ACTGCCTGTCTGTGCOTGCTET (SEQ I NO: 31 In certain embodiments, an oligonucieonds
has @ vaclenbase sequence comprising a nucleobase sequence selected from the table below. In
eertam embodiments an oligonuclentide hax a nucleobase sequence consisting of 3 nucleobase

sgquence selected frinn the table below.

" ) e Laength SEQUE
Nacleolase sequence {8 10 3%) Length in EQ th

nucleshbases) i
ACTGCCTGTUTGTOGUCTOCTGYT 22 3
CTGLC §(rf§a}(rffi‘i‘;1((\{(xi 21 3
I 1. i A08 — 20 el S
GCCTGTCIGTGCCTGEUTGY 19 &

CCTGTCTGTGCCTGOTGY |
CTOTCTGTGCCTGOTGY 17 8
TOTCTGTGLUCTGOTET 16
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TCTGTGCCTGCTGT i3 10
TCTGTGCCTGUTGE | 14 H
CTOTGCCTGCTGY 13
TGTGCCTGCTGY 12 i3
GTGCCTGCTGT i L
TGCCTGCTGT 10 E
GCCTGUTGT 9 16
CCTGCTGY g 17
CTGCTGT 7 1§

{U2131 In certaipn embodiments, an oligonutlzotide comprises a nucleobase sequence that iy
cogementary 10 a seed sequencs of muR-214. In certain embodiments, an-oligonycleotide consisiy
of a duclesbase seguebee that s complementary to a seed sequence of muiR-214, Modified
oligonuchotides complementary 0 the seed sequence of g miRNA have been shown o inhibit
activity of the R NAL Such inbubitory activity is desertbed i PCT Pubdication No. WG
2009043353 wihach s herein incorporated by reference i s sotivety for #s desonption of moditied
oligonucicotides fargeting miRNA seed sequences.,

[O214] In cortain crobodiments, 8 seed sequence 13 a hexamer seed seguence. In cortain such
embodiments, a seed sequonce 1§ nucloobases 1-6 of SEQ ID NO: T (ACAGCA; SEQ 1D NO: 19). In
certain such embodiments, 8 seed sequence s nucleobases 2-7 of SEQID NO: 1 (CAGUAGISED
R NOO20) In certain such embodiments, a seed sequence is nuclenbases 3-8 of SEQ IR NG |
{AGCAGH; SEQ ID NO: 21

{02151 In certam embodiments, a seed sequence 1s & heplamer seed seguence. In cortain
such embodiments, a heplamer seed sequence 18 nucleobases 1.7 of SEQ 1D NO: 1 {ACAGCAG;
SEQ 13 NO; 22} by certatn such embadiments, a heptamer seed sequence s nucloobases 248 of SEQ
0 NO HHCAGCAGG; REG D NG 25).

[0216] In certain erabodiments, the seed sequence 1 an oclamer seed sequence, In cortain
sach smbodiments, an octmer seed sequence i3 pucleobases TR of SEG ID NG: HACAGCAGG:
SEC D NGO 24y, In certain embodiments, an octamer sead sequence is nuclenbases 2-8 of SEQ 1D
NO: ICAGCAGGC, SEQ 1D NO:25). I cortam embodiments, a modified oligonuclentide
comprises a nucleobase sequence that is complementary (o a seed sequence, 1.e. ¢ modified
ohigonacleotide comprises a sead-mateh sequence. In certam such embodiments, a modified
ohigonuclentide comprises the nuclenbase sequence of SEQ D NCE 26, In certain such
enrbodiments, a moedified oligonucicotide comprises the nuclenbase sequence of SEQ Y N 27 In
certain such embodiments, a nodified olgonucleotide comprises the nuclenbase sequence of SEQ

FD NG 28 In certain such embodiments, a modified oligomicieotide comprises the nacleobase

30
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sequence of SEQ D NO: 28, In certain such embodiments, a modified oligonucleonde comprises the

mucleohase sequence of SEQ IDNG: 17, In cortain such embodiments, a modified olizonucleotide
comgrises the nuclecbass sequence of SEQ 1D NO: &, In certain embodimenis, a modified
ohgonucleotide conmprises the nucleobase sequence of SEQ 1D NO: 36

[O217] o cortain embediments g modified oligonucteotide consists of 8 Hinked nucleosides
sind has the sequence of SEQ 1D NO: 30, In cortain such embodiments, each nucleoside comprises a
modiliad sugar motety,

[O218] In cortain embodiments, 3 modified oligonucleotide consists of § loked nucleosudes
and has the sequence of SEQ 1D NG: 17 In cortain such embodiments, each nucleoside comprises a
modified sugar moiety.

{02197 Certain seed sequences and certam seedumateh sequences are set forth in the table

bedow,

Sced Sequenee SEQ Seed Match Sequente SEQ
{5 te 3%}

1 NO: (5 ¢ 37 1D NO:
ACAGCA 1g TGOTGY 6
CAGCAG 20 CTGETG 27
AGCAGH 21 CETGOT 28
ACAGUAG 22

Sced Sequence
Type
Hexaowr -6
Hexamer 2.7
Hexamer 3-8

CTGOTGT I8

Heptamex 157

Heptamer 3-8 CAGCAGG 23 COTQETG 39
Qoimer -8 ACAGUAGG 24 COTGOTGY 17
Cietarnge 2-9 CAGCAGGC 25 GUOCTGCTG W

{02207 In certain embodiments, g modified ohigonucleotide consists of 6 linked nucleosides.
in cortain embodiments, 2 modified oligonucleotide consisty of 7 hiaked nucleosides. In certamn
sobodiments, the modified oligonucleotide consists of 8 Hinked nucleosides. In certain embaodiments,
# modified oligonucivotide consists of 9 Haked nucleostdes. In vertain embodiments, a modified
oligonucleotide consists of 10 hoked nucleosides. o cortain embodiments, a modified
obgonacieotide consists of T binked nucleosides. by conaim embodiments, a moditied
oligopucientide consists of 12 hinked nucleosides,

[0221] In certain embodiments, an ohizonucleonide has a nucleobase sequence that s
complementary to a nucleobase sequence having at least 80% identity to a nucleobase sequence of a
miR-2 14 sten-loop sequence { SEQ ID NO: 2. In certinn enbodiments, an ohgonucleonde has a
miscleobase sequence that is complementary to a naclesbase sequence having af keast 3%, 3t Jeaxt
BUF%, at least Y2%, at feast B4%,, at least 96%, af least 98% identity, or HH® wdentity {0 a nuclechase

sequence of a miR-2 14 stam-loop sequence (SEQ D NGO 2).
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{02221 In certain embodiments, an oligonucicotide has g nocleobase sequence that is
complementary to a nucleobase sequence having at least 80% identity to the nucleobase seguence of
SECG D RO L In certain embodiments, an oligonuclectide has g nuclenbase sequence that is
compiementary to a nucleobase sequence having at least B5%, at feast 90%, at leadt 92%, at least
949, at least 96%, at least 98% dentity, or 100% wWentity 1o the nuclenbase sequence of SEQ 1D
NO: L

JORI3] o cortain embodiments, a nucleobase sequence of an oligonucleotide s fally
complementaty 1o 3 mIRNA nucleobase sequence listed heredn, or @ precursor thereof. I certain
entbodimants, an oligonucleotide has a nucleobase seguence having one mismatch with respect ©
the nucleobase sequence of the mature URNA, or a precursor theveoll fn certa embodinients, an
oligonucleotide has a nucleobase sequence having two nusmatches with respect to the nucleobase

equence of the nuRNA, ov a precursor thereot. In cortain such embodiments, an oligonucleotide has
# nucleobase sequence having no move than two musmatches with respect to the nucleobase sequence
of the mature puRNA |, or 8 precursor thereof. In certain such embodiments, the misnmatched
nucleobases are contiggous. Iy cenain such embodiments, the susmatched nacleobases are not
contiguous.

10224 In cortin embodiments, an oligonucleotide consists of a munber of linked
nucleosides that is equal to the length of the mature miR o which 1t s complementary.

{12257 In certin embodiments, the numbey of linked nucleosides of an oligonucleotide
legs than the length of the mature prRNA o which it 15 complementary. In certain such
einbodiments, the number of inked nuclcosides of an oligonuclsotide is one logs than the length of
the mature miR to which # 1s complementary. In certain such smbodiments, an oligonucieotide has
one less nucleoside at the 37 terminus. In certain such embodiments, an oligonuclestide has one less
nucleaside at the 37 termunus. In certain such embodiments, an ohgonucleotide has two fower
nucieosides al the 37 tenminus. I certain such smbodiments, an obigonuciectide has two fewey
nycleosides at the 37 terminus. An oligonucieotide having a number of linked nucleosides that s fesy
than the fength of the mIRNA, wherein each nucleobase of an oligonucleotide s complementary to
ench nucleobase at @ Corresponding position in g maRNA, s comasiderad (o be an ohgomucleotide
having a nucleobase sequence that is fully complementary to & portion of 8 miIRNA sequencs.

{02261 in cortain embodiments, the number of hinked nucleosides of an oligonucleotide s
preater than the length of the miRNA 1o which it is complementary. 1 certain such embodiments,
the mucleohase of an additional nucleoside is complementary to g nucleobase of g nuRNA sto-loop

sequence. In certain embodiments, the number of inked nucleosides of an oligonucieotids 1s ong
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groater than the fongth of the miRNA fo which it s complementary. In certain such erbodiments,
the additional nucleoside is at the § terminus of an oligonacieotide. In certain such embodiments,
the additional nucleoside 15 at the 37 termunus of an cligonucientide. In cortam embodiments, the
munber of Hoked nucleosides of an oligoaucleotide is two greater thas the length of the miRNA ©
which 1t is complementary. In contain such embodiments, the two additional nucleosides are at the &
ternunus of an oligonuclestide. In certain such embodiments, the two additiona! nucleosides are at
the 37 terminus of an ohgonuclentide. In cortain such embodiments, one addiional nucleoside 1s
focated at the 37 terminus and one additional nucleoside ts located at the 37 termdnus of su
oligonucicotule.

{02277 In certatn erabodiments, g portlon of the mucleohase sequence of an ohgomucleotide
15 fully complementary to the nucleobase sequence of the miRNA, but the entire modified
oligonucleotide i3 not fdly complemendary to the miRNAL In certamn such emibodiments, the mumber
of nucleosides of an oligonucieotide having a fully complementary portion 15 greater than the length
of the miRNAL For exanple, an ohigonucleotide comsisting of 24 Huked nucleosides, where the
nucleobases of nucleosides | through 23 are each complementary to a corresponding posttion of &
puRNA that is 23 puclecbases in length, bas a 23 mcleoside portion that s fully complementary to
the nucleobase sequence of the miRNA and approximately 96% overall complementarity o the
nucleohase sequence of the nRNAL

{2281 In certain embodiments, the nucleobase sequence of auy oligonucieotide is fully
complementary to a portion of the nucleshase sequence of 8 wmiRNAL For example, an
oligonyeleotide consisting of 22 hnked nuclkeosides, where the nuclenbases of nucleosides 1 through
22 are cach complementary 10 a conresponding position of & miRNA that is 23 nucleobases in length,
is fully conmplementary o a 22 nucleobase portion of the nuclesbase sequence of a miRNAL Such an
oligonucleotide has approximately 96% overall complementarity to the nucleobase sequence of the
entire miRNA, and has 100% complementarity to 3 22 nucleobase portion of the miRMNA.

[0229] In certain embodiments, & portion of the nucleobase sequence of an ohigonucieotide
is fully complementary to @ portion of the nucleobase sequence of & nuRNA, or a precursor thereof,
o cortain such embodunents, 15 contigoous bucleobases of an oligonacleotide are each
complementary to 135 contiguous nucleobases of & nuiRNA, or a precursor thereof, In cartain such
smbaodiments, 16 contiguous aucieabases of an oligonucientide are cach vomplementary 1o 16
contiguons muclecbases of @ mIBRNA, or g precursor thereof. In certam such erubodiments, 17
comtiguous nucleohases of an oligonucleotide are cach complementary to 17 contiguous nucleobases

of & miBNA, o a precursor theveofl In cortain such embodiments, 18 contiguous nuclechases of an
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cligonucleotide are cach complementary 1o 18 contiguous ruucleobases of g miRNA, or g precarsor
thereof. fn cortain such embodimonts, 19 contiguous nuclenbases of an oligonacleotide are each
complementary 1o 19 contigeous nucleohases of g miRNA or a precursor thereef In certain such
smbadiments, 20 contigunus nuclenbases of an oligonucientide are each complementary 1o 20
contiguons nuclechases of a mIRNA, or g precursor thereof, In cortinn such embodiments, 22
contigyous nucleohases of an mig(r»mzcieutiﬁe are cach complementary 0 22 contiguous nucleobases
ofa miRNA, w a procursor thereofl Ty certain sach embodiments, 23 contiguous nuclechases of an
oligonuclentide are each complementary to 23 contiguous nucleobases of 3 miRNA| ov 8 precursor
thereof. {n certain such embodiments, 24 contignius nucleobases of an oligonucleotide are gach
complementary to 34 contiguous nucleobases of a miRNA, or a precursor thereof

{02307 The nucleobase sequences set forth herein, including but not himited 1o those found
in the Examples and in the sequence Histing, are independent of any maodification o the nucleie actd.
As such, nucleic acids defined by a SEQ ID NO may comprise, independently, one of morg
modiications © one or Iore sugar moleties, 1 one or more itermiciooside linkages, andfor to one

or move meclechases.

J0231] Although the sequence listing accompanying this Sling identifies each nucleobase
sequence as either "RNAY or "DINA™ as reguired, in practice, those sequences may be modifiad with

any combination of chemical modifications. One of skl in the art will readily appreciate that such
designation as "RNA” or “DNA™ to dexcribe modified ohgonucieotides is somewhat arbirary. For
sxample, an oligonuckotide comprising a nucleoside comprisiag a 2°-0H sugar motety and 2
thymine base could be described as & DNA having a modified sugar (2708 for the natural 2°-H of
DINAY or as an RNA baving a modifiad base (thvimine (methyvlated uracil) for natural uracil of RNA)
102321 Accordingly, nucleic acid sequences provided berein, melading, bat not hmited to
those in the sequence listing, are intended to encompass nuclele acids containming any combination of
natural or modified RNA andfor DNA Including, but not tsted to such nucleic acids having
modified nucleohgses. By way of further example and withowt limitation, an eligomeric compound
having the nucleobase sequence "ATCGATCG” encompasses any oligomeric compounds having
such mucleobase sequence, whether modified or unmodified, including, bat not Hunidted to, such
compoeunds comprising RNA bases, such as those having sequence "AUCGAUCG” and those
hgving some DNA bases and some RNA hases such as "AUCGATUG™ and ohigenmenic compounds
aving other modified bases, such as “ATmeCGAUCH,” wherem mell mdicates a cytosme base

comprising a methyl group at the S-position.
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Certain (Hizonucloniides

[0233] In certain embodiments, an oligoncleotide consists of 8 1025 haked nucleostdes. In
certain embodiments, an oligonuclentide consists of 15 0 23 linked nucleosides. Incertain
smbadiments, an olizonusieotide consists of 15 to 30 linked nuclensides. In cortain embodiments, an
oligonucleotide consists of 1910 24 hinked nucleosides, o certain embodinoents, an oligonucleotide
consists of 21 o 24 Hoked nucleosides.

J02347 In certain embodiments, an oliponucleotide consists of & linked sucleosides. In
certain embodiments, an oligonucleotide constsis of 9 linked nucloosides. In certain embodiments, an
oligonucieotide consists of 10 linked nuclepsides. In certain embodiments, an oligonuclentide
consists of 1 hinked nucleosides. In cortain ambodiments, an oligonutieonide consists of 12 hinked
nucleosides. In certarn embodiments, an ohgonucleotide consists of 13 hnked mucleosides. In certam
embodunents, an olizonuclectide consists of 14 linked nuclensides, In certain embodiments, an
ohigonucleotide consists of 13 hinked nucleosides. In certan embodiments, an oligonucleotide
consists of 16 Hoked nucleosides. In certain embodiments, an oligonucleotide consists of 17 linked
nucleosides. In certain embodiments, an oligonucleotide consists of 8 linked suclensides. In certain
ervhodiments, an oligonucleotide consists of 19 hinked nucleosides. In certatn embodiments, an
oligonucientide consists of 20 Hnked nucleosides. In certain embodiments, an clivonuclentide
consisis of 21 linked nucleosides. In contain embodiments, an oligonucientide consists of 22 Hinked
micleosides. In certam ensbodiments, an ohgonucleotide consists of 23 hnked nucleosides. In certain
smbodiments, an oligopucieotide consists of 24 linked nucleosides. In cortain embodiments, an
ohponucleotide conststy of 25 Tinked nucleosdes. In certain embodiments, an oligonucinotide
consists of 26 linked nuclensides. In certain embodiments, an oligonucieotide consists of 27 linked
nucleosides. In certain embodiments, an oligonucleotide consists of 28 linked nacleosides. In certain
ervbodiments, a oligowucleotide consists of 29 linked nucleosides. In certain embodiments, an

oligonucientide consists of 30 Hoked nucleosides,

Certuin Modifications

[233] Incertain ombodiments, olipgonucieotides provided herein may comprise one of
more modifications © a nucleobase, sugar, andvor mternucizostde linkage, and as such i3 a modified
oligonucleotide. A modified pucleobase, sugar, andfor internucieoside Hnkage may be selectnd over
an unmodified foom because of desirable properties such as, for example, enhanced cellutar uptake,
erthanced affinity for other oligonucleatides or nucleie acid targets and moregsed stabiling i the

presewce of nucleases,

[
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[02368] In certain embodiments, ¢ modified oligonucieotide comprises one or more modified
nucleosides. In certin such embodiments, & modified nucleoside s a stabilizing nucleoside. An
gxample of a stabilizing nucleoside is o sugar-modified nucleoside.

{2371 In certain embodiments, & medified nucleoside 13 a sugar-modified nucleoside. In
certain such erobodiments, the sugar-modified nucleosides can further comprise a vatural or
miodified heterooyelic base motety andior a natural or modified imternucleoside Hnkage and may
nchude further modifications indepeoddent from the sugar modification. In certain embodiments, a
sugar mexdified nucleoside is a 2 -modified nuclenside, wherein the sugar ring s modified st the 2
carbon from natural nibose or 27 -deoxy-ribose

[0238] In certain erobodiments, 8 27 -odified nucleoside has a broyelie sugar moety. In
certain sach embodiments, the lieyebic sugar moltety 1s a ) sugar tnthe alpba configuration. In
certain such embodiments, the bicyelic sugar motety is a I sugar in the bets configuration. In certain
such embodiments, the bicyehie sugar munety 15 an L sugar m the alpha configuration. In certain such
ernbodiments, the bicvelic sugar mosety is an L sagar in the beta configuration.

[0239] Iy certam embodiments, the bicyclic sugar motety comprises a bridge group betwesy
the 2" and the 4'-carbon atoms. In certain such smbodiments. the bridge group comprises from 0 8
linked biradical groups. In certam embodiments, the bicyehie sugar moiety comprises from 1 to 4
finked biradical groups. In cortain embodiments, the beoyelic sugar molety comprises 2 or 3 linked
biradical groaps. by certain embodiments, the bicyelic sugar motety comprises 2 linked biradical
groups. In certam ombodiments, a inked biradics] group is selected frows -G, -5+, -NER, -

CORGHRG-, -CROSCER -, -CER N, CENR -, -SRGR -, -S6=Q-, -S(=0}-, L{=0)- and -
C{=8}~ where each R; and R s, independently, H, hydvonvl, G-Cy alkyd, substituted C-Cyp alked,
(O alkenyd, substituted C-Cyp alkenyl, CoCyy alkynyl, substituted Cp-Cyy alloymvl, CoChg aryl,
substituted iUy arvl, a Beterocvele radicad, a substitated heterocyele radical, beteroaryl, substitited
heteroaryl, Ca-Cs aliovelic radival, substituted Cs-Cs alfoyetie radical, halogen, substituted oxy {-0-},
anuino, substituted smino, axide, carboxyl, substituted carboxyd, acyl, substituted acyi, ON, thiol,
substituted thiod, sulfomyt (S(=03-H), substituted sulfony!, sulfoxyl {80-0)-H) or substituted
sulfoxyd: and each substittent group is, independently, hadogen, C-Chr alkyl, substituted C-Cp
alkyl, Cp-Chy alkenyl, substituted CooCp alkenyl, CoUy allovnyl, substituted Co-Cry alkyavl, amine,
substituted aming, acyl, substifuied acyvl, U-Cr amivealiod, G-Ciy aminoalkoxy, substituied G-y,
aminealkyl, substituted C;-Ch; aminoalkoxy or & protecting group.

{02467 Iy some embodiments, the bievelio sugar moiety is bridged between the 27 and &7

cartbon atoms with a biradical group selected from ~O-(CH e, ~O-CHp - Q-CHUH -, -0
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CHealkyll-, -NHACH)-, -N{akyD-(CHape, ~O-CHatkyD-, (CH{atkyi<{ CHo e, -NHOSCH -, -
N{atky D O-(CH e, o ~O-N{alkyD-{CH -, wheretn pis £, 2, 3, 4or 3 and cach alkyl group can be
further substituted. In certain embodiments, pis 1, 2w 3

{02411 in certain embodiments, the bieychie sugar motety has a CHEUH -0 bridee between
the 4 and the 2' foranose rving atoms (Lo the bicyelic sugar moiety is 8 oEt sugar molety).

{02427 1n cortain embodiments, a 2" -moditied nulenside comprises a 2-substituent group
selected from halo, allyl, aming, aside, SH, ON, OON, CFy, QCF;, -, 8-, or N(R -alkyl - 5« or
RN{Rtalkenyl; O~ §<or N{(R gatkynvh Oatiylenyl-Okaliyl, aliovnyd, alkaeyl, aralkyl, O-alkaryl,
O-artiy!, O{CHLSCHL, QO CH -O-N{RGHR ) o O-CH-CHOQRNRGHR), whare each R, and
R 1s, independently, H, an anuno protecting group or substitated or unsubstituted C-Cyg alkyl,
These 2-substituem groups can be further substituted with one o1 more substituent groups
independently selected from hydvoxnyl, amino, alkoxy, carboxy, benzd, phenyl, nitro (NCh), thiol,
thoatkoxy (S-alkylh), halogen, alkyl, arvl, alkenyl and alkynyl.

(02437 In cortam embodiments, a 2 -mwdified nucleoside comprises ¢ 27 -substituent group
selected from F, NHy, Ny, OCF O-CHa, O(CHINH,, CH-CH=CH,, O-CH-CH=CH;,
OCHUHOUH, {CH RSCH, O-{CH - ONRGHR ), O CH L OICH RNICH ), and K-
substituted acotamide {O-CH-CEONR HR ) where gach Ry, and R, 15, independently, H, an
anuna proteciing group or substituied or unsubstituied C-Cyy alkyl

{02447 In certuin embodiments, a 2-modified nacleoside comprises a 27-substituent group
sefected from F, OCE; O-CH;, OUHCHOCH;, 2W0(CH)S8CH;, O-(CH -0
N{CH g, -O(UH RO{CH DN{CH b, and O-UH-Ci=03-NEHHCH,.

{02457 In certain embodiments, a 2 -modified nucleoside comprises a 27 ssubstituent group
selected From F, G-CH,, and OCH,CHAOCH,,

102467 I cortain embodiments, a sugar-modified nocleoside s a 4"-thio modified
nucteoside. I cortain einbadiments, & sugar-modified mucleoside is a 471hio-2 -modified nucleoside,
A Fthio modified nuckeoeside has a B-Dribonuclenside where the 440 replaced with 4-5. A 4%thio-
Temodified nucleoside s a 4'-thio modified nucleoside having the 2%0H replaced with a 2%
subatituent group. Suttable 27-sebsttuent groups inclade 20OCH,, 2-0-{CH-0CH,, and 28,

{2477 In cortain embodiments, 8 modified oligonucientide comprises ong or more
iternucleoside modifications. In certain such embodiments, each internucleoside Hinkage of an
ohgonucleotide 5 & modified nternucleoside inkage. fn cortain embodiments, a modified

bitermucleoside linkage comprises a phosphorus aton.
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[0248] In certsin embodiments, 8 modified oligonucleotide comprises at least one
phosphorothivate internucleoside Unkage. In certain embodiments, each internucleoside Hakage of a
modified oltigonucleotide is a phosphorothicate internucleoside Hnkage.

{2491 in certain embodiments, & medified inteynucisoside linkage doss pot conmypise a
phosphorus stont In certin such embodiments, an internucleoside Hnkage s formed by a shont chain
alkyl irternucieoside lnkage. In certain such embodiments, an interaucleoside tinkage 1s formed by a
cyeloatkyl imernocienside linkages. In certain such embodiments, an internoacleoside hinkage is
formed by & mixed heteroatom and alkyl internucleoside Tinkage. In certain such embodiments, an
internucleoside lnkage is formed by a mixed heteroatinn and cycloathyl internucleoside linkages. In
certan such embodiments, an internucleoside kage 1s formed by one or more short chain
heteroatonue internucieoside Hokages. In certamn such embodiments, an internucleoside linkage s
formed by ong or more heterocyelic mternucieoside hinkages, In cortain such embodiments, an
mtersuclenside binkage bas an anmade backbone. In certam such embodinents, an miermuwleoside
binkage has mixed N, 0, S and CH; component parts.

[0S0 Iy certam embodiments, a modified oligonucleotide comprises one or more moditied
nucleobases. In certain embodiments, a modified oligonucleotide comprises one or more 5~
methyloytosines. by certain embodiments, esch oytosing of & modified oligonucizotide comprises a 5-
methyloytosine.

{02517 In certain embodiments, a modified nucleohase i selected from S-hvdroxymethyd
gyiosine, T-deazaguanine and 7-deazaadenine. In certam embodinvents, a-modified nucleobhase is
seferted from 7-deara-sdenine, 7-dearaguanosine, 2-aninopyridine and Z-pyridose, {n certain
smbadiments, a modified nucleobase is selected from 3-substitited pyrimidings, -azapyrimddines
and N-2, N6 and O-6 substituted porines, inchuding 2 aminopropyladenine, S-propyayluraci and 5-
propyivicviosine.

J0232] I cortain embodiments, 3 modified nuckeobase comprises a polyeyaliv heterocvele.
in cortain embodiments, a modified nuclenbase comprises # tricvelic eterocyele. In cortain
embodiments, a modified nucleobase comprises o phenoxazine derivative.  In cortain embodiments,

the phenoxazine can be further modified to foron 2 nucleobase known in the ant as 8 G-clamp.

Certain figonncieatide Mats
{0253] Suttable monifs for moditied ohponucleotides of the present invention mehude, but
are not Hmited to, Tully modified, aniformdy modified, positionally modified, and gapmer. Modified

oligonuclentides having a fully modified moti], inchuding a unifoomly modified motif, may be
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designed to tavgel mature naRNAS Altematively, modified oligonucleotides having a fully modified
motif, inchiding & uniformly modified motif, may be designed 1o target contain sites of pri-nuRNAs
or pre-miRNAs, to block the processing of miRNA precursors into matuwre miRNAs, Modified
ohgonucleotides having a fully modified monf or umformiy modified motif are effective inhibitors
of miRNA activity.

{02547 1n cortain embodiments, a fully modified oligomuciootide comprises a sugar

modification at each nuclepside. In cenain such embodiments, pluralities of naclepsides are 27O

methoxvethvt nuclensides and the remaining nucleosides are 27-fluors nucleosides. In certain sueh
entbodiments, cach of & plurality of nuclensides 18 a 2°-O-muethoxyethyl nuclenside and cach of a

plurality of nucleosides 18 a bicyelic muclonside. In certain such embodiments, a fully modilied
oligonucleotide further comprises gt least one modified wiernucleoside hnkage. In cetain such
embudiments, sach infemucicoside linkage of a fully sugar-modified oligonucleotide is 8 modified
mtersuclenside linkage. In certam embodimenty, a fully sugar-maodified oligonacleotds further
comprises at feast one phosphorothuoate infernwicleoside linkage. In certamn such embodiments, each
intermucleoside Hnkage of a fully sugar-modified oligonucleonde s a phosphorothoate
ntermucleoside linkage.

JO255] In cortain embodiments, s fully medified oligonucieotide v modified at cach
internucivoside Hokage. In certamn such embodiments, each intemucleoside linkage of a fully
maodified oligonucieotide 15 & phosphorotuoate intermucieoside linkage.

{32561 In cortain embodiments, a uniforniy modified sligonocleatids comprizes the same
sugar modification at each nuckeoside. In certain such embodiments, sach nuclecside of a muditied
ohgomicleotide comprises a 2°-O-methoxyethyl sugar modification. In certain embodiments, gach
nuclesside of a modified obigonucleotide comprises & 2°-O-methy! sugar modification. In certain
ervbodiments, each nacleoside of & modified ohigonucleotide comprises a 27 -flaoro sagar
madifioation. o certain such enrbodiments, 2 uniformly modified oligonucleotide further comprises
at least one modified internuglenside Hakage. In certain such embodiments, sach internucleoside
hinkage of 8 uniformly sugar-modified oligonucieotide is 8 modified intermucleoside hinkage. In
certain embodiments, a uaiformily sugar-modified oligonucleotide further Comprises at least one
phosphorothioate internuclenside bokage. In certaim such embodiments, each mternuclenside linkag
of & uniformiy sugar-modified oligonuclectide is a phosphorothicate internucleosids linkage.

{02571 o cortatn embodiments, & uniformly modihed ohgonucieoside comprises the same
itermucleoside linkage modifications throoghout. In certain such embodiments, each internucleoside

finkage of a uniformly medified oligonucizotide is 3 phosphorothivate internucienside hinkage.
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[0238] In certain embodiments, g positionally modified eligonucieotide comprises regiong
of hinked mucleosides, where each nucleoside of each region conprises the same sugar motety, and
where each nuclenside of each region comprises a sugar moiety different from that of an adjacent
region.

(02597 1o cortam embediments, a modified oligoncleatide consisting of Tinked nucleosides
is represented by Formula I

Nu; sud Nugare, independently, 27 stabilizing nucleoswdes;

Nug; el Nog are 2°-floore nucleosides;

Nigy 18 8 2 -modified nucleoside;

edch of iy and oy s, independently, from 0 to 3;

the sunt of ny plus oy 18 between 10 and 25

1 18 from O oand 5; and

gach T, and Ty is, independently, N, & hydroxyl protecting group, an optionally linked
COMpugate group oF & Capping group.

(0266 In cortain embodiments, Ny, and Nu, ave, independently, 27 -modified mucleosides.

j0261] Incortain embodiments, Ny, s O-{CH,; 1-0CH,, Nug is O-(CH,j-0CH, and Nu; O
{UH R-OCH,

{02621 In certuin emnbodiments, each internucieoside linkage is a modified intermucieoside
Hinkage. fn certain such embodiments, cach internucivoside 18 & phosphorothioate hinkage,

{2631 In certain embodiments, 8 puclenside comprises 3 modified nuclecbase. In certain
smbadiments, whare a 2" <Chmethoxyvethyl nucleoside vomprises oviosing, the svtosine isa 5~
methylevtosing,

1026471 Iy cortain embodiments, Ny % O-{TH 3-0CH;, Nuy is O-{CH-0OCH,, Nag O-
{CHLL-OCH. Ty s Hand Th s HL

[0263] In cortain ambodiments, T, and T; are each, independentiv, H or a hydroxyl
protecting group. by certain embodiroents, at least one of T, and T; is 4 4 dimethoxyinityl. In centan
embodiments, at least one of Ty and Ts s an optionadly linked conjupate group. In certain
gmbodiments, at least one of T, and Ty 15 2 capping group. In certain embodiments, the capping
grenape is an tnverted deoxy abasic group.

{0265] in cortain embodiments, the sum of np and 0y 15 130 In Certain embodiments, the sum

of ny and ng is B Incertain embodiments, the sur of iy and ny 15 15 In cortain embodiments, the
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surn of 1 gad ngds 16, In conain embodiments, the sum of ne and ny 1 17 In certain ervbodiments,
the sum of nr and oy 8 1R

{2671 In certain embodiments, ny, By, and ny arg cach, independently, from | o 3. In
certain embodinients, oy, iy, and 0y are each, ndependently, from 2 to 3. In certaim embodiments, iy
WlorZ s 2orand nyis b oor2 Incertatm embodiments, s 2 m s or Jrand s v 2 n
certain embodiments, ny 18 2: ny is 3 and ns i3 2. In certdin embodiments, 1y 15 3onis 2o and np s 2

F026]] in certain embodimens, a modified oligonucleotide consists of 24 Haked
nucleosides. In corfam such embodiments the sumofmand ey S 13 s 2 s and ns1s 2. In

ertam such embodiments, thesumofmand e s Mo s s and ne 18 3

[02609] In cortan crobodiments, g modified ni.iganw:iffmide consists of 21 hoked
muclsosicdes. Tn certain such embodiments, hesmmofreand se s i is 2 s and ns is 2. In
cerfain such embodiments, thesumof e asd ny B I R 2 s and na s 2

{02707 1n certan embodiments, & modified ohigonuctentide consists of 22 huked
nucleosides. by certain such embodiments, the sumtof n andng s 1S nis S nyis rand nsis 2. In
certatn such embodiments thesum ot nsand bow 160wy 1s 2y 18 2; and ng i 2.

(02717 I certain embodiments, a moditied oligonucleotide consists of 23 linked
nucleosides. In cortam such embadiments, the sum of e and vy s 16y 82 1 18 3 and nsis 2. In
gertam such embodiments, thesum of e and ne 8 1T s 2o e s Tt and ne 15 3.

{2721 In certain embodiments, a modified obigonucieotide consists of 24 hinked
neleosides, In certain such embodiments, thesemof e and ne B 1y s s v Jand ns 8 2. In
certain such embodiments, the sumof e and ng B I m 2w s 20 and na 15 2

{2731 In certain embodiments, & modified oligonucientide consists of 22 Huked
nucleosides: no 18 20 n B DS 3 g 18 6 nods 20 Ny is O-(CH)-0OCH Nay 15 O-OCHL-0CH
and Nas D-{CHG-OCH,.

102741 Iy cortain embodiments, a modihied oligonucleotide consists of 22 inked
nucieosides; 8y 18 20 1 8 9, 1 18 3, ng 185 0; g v 2 Ny 18 O-{CH-0CH,; Ny 18 Q{UH - 0OCH,

Nits O-{TH)-OCH : and each iteroucieoside linkage is a phosphorothioate hinkage.

[O273] In certain embodiments, a modified oligonuciectide consists 6f 22 hnked
nucleosides: i 18 20 1o I8 8 ne 18 3 100 18 60 15 1820 Ny 18 O UHL-OCH: N 18 O CHR - OCH
Nus O-{CH; 1 Internuclenside Hnkage 150 phosphiorothioate linkage.

{O276] In certain embodiments, a modifled oligonucicotide consists of 22 hinked
nucleosides; has the nucleobase sequence of SEQID NGO 3 ny s 2, nv s onyis Jyny is 6 ng is 2

Nigy 15 O-{CH~OCH:; N is O CH)~0CH; Nug O-(CH: 1 each internucienside Hikage is #
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phosphorothioate hnkage; and the ovtosine at nucleobase 2is g S-methyleytosime (reforred to berein
as anti-nnR-214-1).

{2771 In certain embodiments, & modified oligonucientide complementary 1o @ miRNA and
ponsisting of 22 linked nucleosides has a Formulda | selected from Table |, where each
wmternucleoside Hinkage is a phosphorotluoate internucieoside Tinkage. In cevtgin erabodiments, a
nodified oligonucieotide having a Formula H selected frome Table | has the nucleobase sequence of

SEQ ID NO: 3.

Table 1

TSEQ 1D
NO

3

3, By 3 My 1 Ny, Nugy Nius

P
]
i
bt

ek

2 | 2WMOE | 25MOE | 2WMOR
2MOE | 2MOE | 2-MOE
« > | 2WMOE | IWMOE | 2-MOE
2010 3 | 4 | 2 | 2MOE | 2UMOE | 2WMOE
‘ - 6 | 2 | 22MOE | 2UMOE | 22MOE

3 20100 3 | S | 2 | 2-MOE | 2“MOE | 2“MOE
3 20120 3 | 3 | 2 | 2MOE | IMOE | 2-MOE
3|12 2 | 2MOE | 2-MOE | 22MOE
TMOE | 2AMOE | 2WMOE
TMOE | 22MOE | 2WMOE
2ZMOE | 2MOE | 2-MOE
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2MOE | 2-MOE | 2WMOE
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F27R] 1o corlain embodinents, 3 modihied oligonucleotide complemendary to a miRNA and
consisting of 21 Hinked nucleosides has a Formuta 1 selected from Table 2, where each
ifernucleoside hinkage is a phosphorothicate miernucleoside Hnkage. In certain embadiments, a
madified oligonucientide having a Formula H selected from Table 2 has the suclenbase sequence of
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[0279] In certain embodiments, g modified ohigonucleotide complementary (o a nuRNA and
consisting of 30 Hinked nucleosides has a Formala | selected from Tuble 3, where each
nrternucleoside Hnkage s a phosphorothionte internucienside linkage. In such certain embodiments,
a moditied oligonuckeotide having a Formula | selected frony Table 3 has the nucleobase sequence of
SEQID NG 6,

TSEQ 1D
. NO
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JO286] In cortain embodiments, 3 modified oligonucleotide complementary to g miRNA and
consisting of 22 Huked nucleosides has a Formda § seleeted frons Table 4, whers cach

internuclesside Hokage is a phosphorothioate internocieoside linkage. In certain embodiments, a
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maodified oligomucliootde having a Formula 1 selected from Table T comprises g nucleobase sequence
sefected frovramong SEQIDNOs 3,45, 6,7 8,910, 1L 12, 13, 16, 17, 18,20, 33 24, 26, 28,
and 30,

Table 4

mo|om |ony | ong | ong Ny, Nuy Nus

‘ PMOE | 2WMOE | 2WMOE
PO | 2WMOE | 2WMOE
WMOE L IWMOE | 2WMOE
2MOE | 2WMOE | 2WMOE
FMOE | 2WMOE | 2WMOE
IMOE | ZSMOE | 2SMOE
2WMOE | IWMOE | 2WMOE
2-MOE | 2-MOE | 2-MOE
IMOE | 29MOE | 2SMOE
TMOE § 25MQOE | 25MOE
22MOFE L IWMOE | 2WMOE
Y-MOE | 2-MOE | 2WMOE
TMOE | 2-MOE | 2WMOE
IMOE | 2WMOE | 2WMOE
SMOE | IWMOE | 2WMOE
2-MOE | 2WMOE | 2-MOE
FMOE | 2WMOE | 2WMOE
MOE | 2WMOE | 2VMOE
2LMOE L 2WMOE | 2WMOE
22MOE | PMOE | P-MOE
TMOE | 2-MOE | 2WMOE
TMOE § 2WMOE | 2SMOE
DAMOE T EMOE | 2WMOE
2-MOE | 2WMOE | 2WMOE
TMOE | 2-MOE | 2-MOE
DMOE | 2SMOE | 2WMOE
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{02811 In certain embodiments, o modified oligonucieotide complementary to a miRNA and
consising of 33 hinked pucleesides bas a Formula { selected from Table 5, where gach

internucieoside Hnkage is a phosphorothioate internucienside linkage In certaim embodimenis, a
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maodified oligomuclootde having a Formula 1 selected from Table § comprises g nucleobase sequence
sefected frovramong SEQIDNOs 3,45, 6,7 8,910, 1L 12, 13, 16, 17, 18,20, 33 24, 26, 28,
and 30,

Table 3
nd | nd Nyl Nud Nas
o2 INMOE | 2WMOE | 2WMOE
‘ IMOE | 2WMOE | 2YWMOE
2WMOE T 2WMOE | 2WMOE
2-M0OE | 2-MOE | TWMOE
IMOE | 2WMOE | 2WMOE
I-MOE | 2SMOE | 2SMOE
2MOE L IWMOE | 2WMOE
2MOE | 2WMOE | 2MOE
AMOE | 2WMOE | 2VMOE
FMOE | 2WMOQE | 25MOE
2-MOFE | WMOE | 2WMOE
FMOE | 2WMOE | 2WMOE
TMOE | 2-MOE | 2WMOE
IMOE | 2WMOE | 2WMOE
2MOE L 2WMOE | 2WMOE
AMOE | 2WMOE | 2MOE
TMOE | 2WMOE | 2WMOE
DMOE L 2WMOE | 2WMOE
2MOE | IWMOE | 2WMOE
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{02821 In certmin embodiments, a modified oligonucieotde complementary to s nuRNA and
consising of 34 hinked nucleesides bas a Formula { selected from Table 6, where each

internucieoside Hnkage is a phosphorothioate internucienside linkage In certaim embodimenis, a
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maodified oligomucliootde having a Formula 1 selected from Table & comprises g nucleobase sequence
sefected frovramong SEQIDNOs 3,45, 6,7 8,910, 1L 12, 13, 16, 17, 18,20, 33 24, 26, 28,
and 30,
Table 6

Ny N Nug
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[0283] In certain embodiments, g modified ohigonucleotide having a positonally modified
motif comprises LNAL In contain embodinrents, a modified oligonucieotide has a mout selected from
amang one of the motids Hsted below, wherein L = an LNA nucleoside, d= a DNA nuclenside, M = g
2LMOE mwcleoside, and F = a 2-Fluoro nucleoude. In cortain embodiments, nucleosides
parentheses are opticnally included w the moodified ohgonucleonde, n other words, the motf
errcompasses modified oligonuclestides of varying lengths depending upon how many nucleosides in
parentheses are inchuded.

Labddb LaddlLdidLL

Lad Ld BLLd d LLLd LL

EMIMMLEMMLMIMLL

EMIMLLLMMLLLMLL

LELFFLLFFLFLELL

LFLFLLLEFLLLFLL

Lddbddiddi (dyd ) d¥di i)

dLddLddldai L d L dudyi)

ddbddbddi (R Ly EH N dHD

EAMMLMMEMMELOOOMY LM MU LI

MLAMUMMEMMILOMODIL ML)

MMEMMEMMLMOMYL MM LM KM}

LEFLEFLFFLORE L F R HLEE)

FLEFLFFLEFAAE L HENL)

FFLEFLEFLEEH LA LHENE)

dLdLdbdLaL{d L HDINHD

Laldbdldbidit Ly L LYK L)

MEMLIMUIMEMLAMHLME LR L(M)

LMEMEMEMUM B ULOIMBEOOMU LML)

FLEFLFLFLFLMLELENLHE)

LFLFLFLFLFLERLYFYIFRLY

(2841 Additional motifs are disclosed in PCY Publication No. WO 2007/112754, which is
herein incurporated by reference i s entirety for the description of oligonuriectide madifications
and patteras of cligonucleotide modifications, including but not Himited to the description of LNA-

contining oligouleotides.
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[0283] A modified oligonucieotide consisting of 6 1o 12 lnked nucleosides may comprise
LNA modifications at certain positions. In certain erabodiments, o modified ohigomuckeotde
consisiing of 6 to 12 linked nuckeosides comprises a LNA modification at each nuckeoside. In certain
smbodiments, al feast 50% of the sucleosides of a medified oligonucizotide of 6 to 12 nucicosides o
teongth comprise an INA moeditication. Tn certain embodiments, at least 0% of the nucleosides of a
modified oligonacieotide of 6 te 12 nucleosides in length conyprise an LNA modification. In certain
embodiments, at least 70% of the pucleosides of a modified odigonucientide of 6 0 13 nuclensides in
lfength comprise an LNA modification. In certam embudiments, at least 80% of the nucleosides of a
mudified sligonuclientide of 6 o 12 nucleosides in length comprise an LNA modification. In certain
embodiments, at least 90% of the nucleosides of a modified ohponucleonde of 6 to 12 vucloosides m
length comprise an LNA modification. In'certain ermbodiments, s modified ohgomicleotide
comyHementary 1o the seed seguence of miR-2 14 comprises an LNA modification al each nucleoside
of the ssed match sequence. Addinonal medifs arg deseribed w PUT Publication Ne. WQ
2009043353, which 18 herein mcorporated by reference in its entivety for the description of
modified oligonucleotides complementary to microRNA, that are 6 to 12 nucleosides 1o length,

J0286] A modified oligonuclestide baving a gapmer motil may have an internal region
consisting of linked 2°-deoxynuclectides, and external regions consisting of Hiked 27-modified
nucleosides. Such a gapmer may be designed to elicit RNase H cleavage of o suRNA precursor. The
internal 2 -deoxynucleoside region serves as a substrate for RNase H, allowing the cleavage of the
miRNA precursor to which a modified oligonuclestide is targeted. Ty certamn ambodiments, each
nucleoside of each external region comyprises the same 2 -meditied nuckeoside. In certan
smbadiments, one external region is uniformly comprised of g first 2 amodified nucleoside and the
other external region 15 uniformly comprised of a second 2 -modified nocleoside.

JOIRT] A modified oligonucleonide having & gapmuer motif may bave a sagar modification
at each mucleoside. In certam embodiments, the internal region is wniformly comprised of a first 2°-
madified nucleoside and cach of the wings is uniformiy comprised of & second 27 -modified
nucleoside, In cortimn such embodiments, the nternal region is uniformly conprised of 27-fluoro
nucleosides and sach external region & uniformly comprised of 27-O-methoxyvethyd nacleosides.

(OR8] In certain embodiments, each external region of @ gapmer conststs of finked 2720~
methoxyethyl nucleosides, In certain embodiments, each external region of a gapmer consists of
linked 27-O-maethy] nucleosides. In certain embodiments, each external region of a gapmer consists
of 2"-fluoro nucleosides. In certain embodiments, each external region of @ gapmer consists of linked

bivyvelic nucleosides.
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[0289] In certain embodiments, each nucleoside of one external region of g gapmer
comprises 27-O-methoxyethy! nucleosides and each nucleoside of the other external region
comprises 8 different 27-modification. In certain such embodiments, each nuclenside of one external
region of a gapmer compeises 2-O-methoxvethyl nucleosides and each nucleosids of the other
external region comprises 2-O-methy] nucleosides. In certain such embodiments, each nucleoside of
one external region of & papmer comprises 27-C-methoxyethy! nucleosides and exch nucleoside of
the other external region comprisey 2%-fhuwo nucleosides. In certain such embodiments, each
nucleoside of one exteral region of a gapmer comprises 27-0O~methy! nucleosides and each
nucleoside of the other external region comprises 27-fluor nugleosides. In cortain such
embodiments, cach aucleoside of one external region of a papwer compmises 27 -Oumethoyyethyl
mucleosides and each noacleoside of the other external region comprises biovehe nacleosides. In
certain such embodiments, each nuclemside of one external region of 3 gapier compises 27-0-
methyl nucteosides and each nucleoside of the other external region comprises boyvelic nuclsosides.

(02904 In cortam embodiments, nucleosides of one external region comprise twa or more
sugar modifications, Tn certatn embodiments, nucleosides of sach external vegion comprise two or
msve sugar modifications. In certam embodinents, at least ong nucleoside of an extemal region
comprises a 2 -O-methox yethy! sagar and at least one nuclenside of the same external region
comprises a 2 -fluoroe sugar. In certain embodiments, at least ong nucleoside of an external region
congrises a 27-O-methox vethyl sagar and at least one mucleoside of the same extemal region
gomprises a bicvelio sugar moiety. In certain smbodinents, al least one nuelzoside of an external
region comprises a 27-O-methy! sugar and at least vie nuclemside of the same external region
commguises a bicvelio sugar moiely. by certain smbodiments at least one nuclenside of an external
region comprises & 2°-O-methyd sagar and at least one mucieoside of the same external region
comprises a 2 -fluoro sugar. In cevtain embodiments, at least one nucleoside of an external region
comprises a 27-fluoro sugar and at least one nucleoside of the same extornal region comprises a
breyche sugar moety.

(02911 In cortain crobodiments, cach external region of & gapmer consists of the ssme
manber of hnked miclensides. Iy certain erbodiments, one external region of 4 zapmer consisis a
number of linked nucleosides different than that of the other external region.

102921 in cortain embodiments, the external reglons comprise, independently, from 110 6
nuclepsides, b cortain smbodiments, an external region comprises | puclenside. In certain
ernbodiments, s external region comprises 2 mucleosides. In certain embodiments, an external

region conprises 3 nuclensides, In cortain embodiments, an external region conpuises 4 nucleosides.
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n certain embodiments, an extornal reglon comprises 3 nucleosides. bt certain embodiments, an
external region comprises 6 nuckeosides fo certain embodiments, the ternal region consists of 17 1o

28 hnked nucleosides. In certain entbodiments, an internal region consiss of 17 6o 21 Hoked

=

-
:
I

nuclvosides. hy certain embodiments, an internal regton consists of 17 hoked nuclzosides. In certain
embodiments, an internal region consists of 18 linked nuckeosides. In cortain embodiments, an
nternal reghon comsists of 19 hnked nucleosides. In cortain embodiments, an interal reglon consists
of 20 linked nucleosides. In certain embodimenis, an internal region consists of 21 linked
nucleosides. In certain embodiments, an internal reglon consists of 22 hnked puclensides. In certain
ebodimenty, an internal reglim consists of 23 hnked nucleosides. In cortain embodiments, an
wiernsd region consists of 24 linked nucleosides. In certain erobodiments, an mtemal region consists
of 23 hinked nucleosides. In certam embodirments, an internal region consists of 26 hinked
nucleosides. Iy certain sbodiments, an internal region consists of 27 hinked nucleosides. Iy certain

smbadients, an mternal region consists of 28 linked nucleostdes.

Certcdn Pharmacestioad Compoyitions

[0293] Provided heretn are pharmacewtical compositions comprising oligonucleotides. In
ceriain embodiments, such pharmaceutical compositions are used for the treatiment of fibrotic
disorders, and associated conditions. In certain embodiments, a pharmaceutical composition
provided herein coraprises a compound comprising a modified oligomscleotide consisting of 8 16 30
Linked nuclsosides and having o nucleobase seguence complementary to miR-214, or a precursor
thereofl In cortain embodiments, 3 pharmacentical composition provided herein comprises a
compound consisting of & modified oligonuctentide consisting of 8 to 30 linked nucleosides and
having a nuclecbase sequence complementary to miR-214, or & precursor thereof.

102941 Sonable sdounistration routes inchsde, but are not timited o, oral, rectal,
trausimucosal, mtesting], enteral, topical, suppository, through inhalation, intrathecal, intravestiricular,
mtraperionesal, intranasal, intraocular, miratumaral, and parenteral (e.g., inravenous, intramuseular,
wrameduilory, and subcutaneous). To centain embodinents, pharmaceutionl intrathecals are
admunistered to achieve tocad rather than systemic exposures. For example, pharmaceutical
composions may be injected direetly in the area of destred effect {e.g., o the iver},

{02951 in cortain embodiments, a pharmaceutical composition s adnunistered o the form
of a dosage unit {g.3., tablet, copsule, bolus, ete.). v cortaln emboadiments, such pharmaceutical
compositions comprise an oligonocleotide in a dose selected from 35 my, 30 mg, 3% my, 40 mg, 43

mg, S0 mg, 55 my, 60 my, 63 mg, FWmg, 73 me, 80 me. 85 myg, 90 mp, 95 mg, (G0 mg, 103 my,

[
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Pwg TS mg, 120 og, 125 mg, 130 mg, 135wy

o

PO mg, 145 mg, 150 mg, 1535 mg, 160 mg, 1635
mg, 170 mg, 175 me, 180 mg, 183 mye, 190 mg, 195 myg, 200 me, 205 mg, 210 mg, 315 myg, 220 mg,

‘\:‘

225 mg, 230 myg, 2353 my, 290 my, 245 mg, 250 g, 235 mg, 200 myg, 265 mp, 270 mg, 270 mg, 280

b=

¥

mg, 285 myg, 290 myg, 295 myg, 300 mg, 305 mg, 310 mye, IS my, 320 mg, 325 mg, 330 mg, 338 myg,
340 mg, 343 myg, 350 me, 385 mg, 360 mg, 365 mg, 370 myg 378 myp, 380 myg, 385 mg, 390 myg, 393
ntg, 400 mg, 408 mg, 410 mg, 415 mg 420 me, 425 me, 430 mg, 435 mg, 440 mg. 443 mg, 450 mg,

435 mg, 460 mg, 465 mg, 470 mg, 475 myg, 480 myg, 4585 mg, 84 rog, 493 my, 300 myg, 303 my, 310

me, 518 mg, 520 g, 525 g, 330 mg, 335 mp, 540 mp, 545 mg, 350 mg, 535 myg, 360 my, 365 me.
570 ang, 575 mg, 380 mg, 385 mg, 390 my, 595 mp, 600 mg, 605 mg, 610 mg, 615 myg, 620 mp, 625

mg, 63 mg, 635 me, 640 mg, 643 my, H50 myg, 658 my, 660 me, 663 mg, 670 my, 675 g, 6RO mg,

a3

685 mg, 69 mg, 695 my, 700 mg, 705 mg, T mg, 715 myg, 720 me, 725 mg, 730 mg, 735 mg, M0
mg, 745 my, T30 my, T35 mg, TO0 me, 765 mg, TPy, 778 me, T8O ma, TES mg, 70 myg, T8 mu,

and 800 mg. In certain such embodiments, a pharmaceatical composiiton of the conysrises a dose of
modified oligonucieotide selected from 35 myg. 30 mg, 75 g, 100 my, 150 mg, 200 myg, 250 mg,
300 mg, 350 mg, 400 me, 300 mg, 600 mg, 700 me, and 800myg

[0296] In cortain embodiments, a pharmaceutical agent is stertle lvophilized modified
oligonucientide that is reconstitufed with a suitable diluent, e.g., sterile water for injection wr sterile
saline for injection. The reconstituted product is administered as a8 subcutaneos injection 0F 88 an
intravenous infusion after ditation into salive. The vophihized drug product consists of an
oligonicleotide which has beon prepared in water for wjeciion, or i sahine for injection, adiusted to
pH 7.0-9 4 with acid or base doring preparation, and they hvophitized. The lvophilized moditied
oltgonucleotide may be I5-800 myp of an vhivonacientide. It is understond that this encompsasses 23,
30,75, 100, 135, 1580, 175, 200, 228, 250, 275, 300, 325, 3540, 375, 415,450, 475, 500, 325, 550,
ST5OIKL 625 650, 675, 700, 725, 750, 775, and 800 mg of modified vophilized oligonacieotide.
The Ivophilized drug product may be packaged in 3 2wl Type 1 clear glass vial (ammonium

sutfate-treated), stoppered with a bromobutyl rubber closure and sealed with an alwminmum FLIP-
OFFE overseal.

[U297] Incerfain embodiments, the pharmaceutical compositions provided herein may
additionally contain other adjunct components conventionally found In pharmaceutical compositions,
al their art-established usage fevels, Thas, Tor example, the compositions mey contain additional,
compatible, pharmaceutically-active matertals such as, for example, antipruritics, astringents, local
anesthetics or anti-inflarmmatory ggents, or may contain additional materaly aseful m physically

formulating various dosage fornws of the compostiions of the present invention, such as dyes,
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flavoring sgonts, preservatives, antioxidants, opacifiers, thickeniog agents and stabihizers. However,
such materials, when added, should ot undaly interfore with the biological activities of the
compenents of the compositions of the present invention. The formulations can be stenilized and, f
desired, mixed with auxiliary agents, 2., lubwicants, preservatives, stabilizers, welting agenis,
emulsifiers, salis for influcncing osmotic pressure, bulfers, colorings, flavorings andfor aromatic
substances and the like which do not deleteriousty mteract with the oligonucleotidels) of the
fornmslation.

JO29%] Lapud moteties have been used i nuclewe soid therapies in @ variety of methods, In
one methid, the puclel acid 11 introduced into preformed liposomes or Hipoplexes made of mixtures
of vationic Hiprds and neutral ipids. In another method, DNA complexes with mone- or poly-cationic
lpids ave formed without the presence of a neutral lipid. In centain embodiments, a hipid modety is
sefected o increase distribution of & pharmaceutical agent to & particalar eell or tissug. In cerlain
embodiments, a lipid motety 15 selected 1o inervase distribution of a pharmaceatica! agent o g
tssue. In certain embodiments, g lipid motety i3 sedected to increase distmbution of 8 pharmaceutics!
agent to muscle tissue.

[0299] In certain embodiments, INTRALIPHD is used to prepare a pharmacentical
composition comprising an oligonucicotide. hutralipid 1z fof emulsion prepared for intravenous
administration. 1 s mwade up of 10% savbean oil, 1.2%; egg yolk phospholipids, 2.23% glycernin, and
water for igection. In addition, sodvum hydroxide has been added to adjust the pH so that the final
product pH range 1s 6 10 8.9

{3061 In cortm embodiments, a pharmaceutical composttion provided heretn comprise a
pobvamine compound or a lipid motety complexed with a nucleic acid, In certain embodiments, such
preparations comprise one or more compounds each individually baving a stracture defined by

forpmda (1) or & phavmaceutically acceptable salt thereof,

a
X X~
NN NR
R

RN

2

Pl

n

wherein cach XY and XU, for sach noccurrence, is independently Co s alkylene;nis 01,2, 3,

4, or 5; each R s independently H, wherein at least o+ 2 of the R moneties in at least about 80% of
the malecules of the compound of formula (1) iy the prepantion e not Homia 1,2, Jord, Y i O,

NRY or S R s allovl, alkenyl, or alkvnyl: sach of which is optionally substiteted with one or more

o
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substituents; and R is H, alkyl, atkeayl, ov atkynyl; cach of which is optionally substituted each of
which is optionally substituted with one or more substituents; provided that, n = Q, then at least ns
3 of the R mwieties are not H. Such preparations are described in PCT publication WO 2008/342973,
which 18 herein incorporated by reference m s entirety for the disclosure of lipid preparations,
Certain additional prepavations are described in Akine et al, Notre Biotechnology 26, 361 - 569 {0
Muay 2008), which is herein incorporated by reference in its entirety for the disclosure of hipid
preparations.

[0301] In cortain ambodiments, pharacentical compositions provided herein conprise one
or more moditied oligonucleotides and one o more exciprents. In certain such embodinents,
excipients are selected from water, salt solutions, aloohal, polvethviene glveads, gelatin, lactose,
amylase, magnesium stearate, tade, sificie acid, viscous paraffin, hvdroxymethyleellulose and
podvvinyipyrrolidone.

103021 1n certain ernbodiments, & pharmaceutical composition provided herein is preparad
using known techmgues, incloding, but not mited 1o mixig, dissolving, granulating, dragee-
making, levigating, emulalving, encapsulating, entvapping ot tabletting processes.

JO303] In certain embodiments, a pharmaceuatical composition provided herein iy s ligud
{e.g., a suspension, elixdr andfor solution). In cortain of such smbodiments, a lguid pharmaceutica
composition is prepared using ingrediends known o the art, including, but not Hmited 1o, water,
glyveods, oils, alcohols, favoring agents, preservatives, and coloring agents.

{5047 In cortuin ombodiments, 8 pharmmesulical composition provided herein is a solid
fep., a powder, tablet, sndfor capsuie). In certain of such ambadiments, a solid pharmaceutical
composition conyprising one of more oligonucleotides is prepared using ingredients known in the arg,
mcluding, but not imited to, starches, sugars, dituents, granalating agents, lubricants, binders, and
disintegrating agents.

103051 In cortain embodiments, a pharmaceatical composition provided heramn s
formulated as a depot prepargtions. Certain such depot preparations are typically longer acting than
non-depot preparations. [n certain embodireents, such preparations sre administered by implantation
{for example subcutancousty or bnvamuscatariyt or by intramaoseular injection. In certain
gmbodiments, depot preparations are prepared using surtable polymeric or hydrophobic materials
{for example an emuodsion it an sceeptable o) or jon exchangs resing, of as sparingly soluble
derivatives, for example, as a sparingly seluble salt.

(03067 Iy cortain embodiments, a pharmacentical composition provided heremn comprises 4

delivery system. Examyples of delivery systems mclude. but are not limited to, liposomes and
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enulsions, Certain delivery systems are uselid for preparing centain pharmaceutical conmpositions
including those comprising hydrophobic compounds. In covtain embodiments, contain organic
sovents such as dimethylsulfoxide are used.

{3071 In certain embodiments, & pharmaceutical composition provided herein comprises
one or more tssue-specitic delivery mofecules designed to deliver the one or more pharnacentical
agents of the present invention to specific tissues or cell types. For example. in certain embodiments,
pharmaceutival composttions include liposomes coated with a fissee-speeific antibody.

JO30R] In cortain embodiments, 3 pharaceutical composition provided heretn comprises a
co-sodvent system. Certain of such co-solvent systems comprise, for example, benzyl aleohol,
nonpolar surfactint, & water-ouscible organie pnh mer, and an agueous phase. In certain
embodiments, such co-solvent systems are used for hvdrophobie compownds. A non-{imiting
sxample of such a co-selvent system is the VP co-solvent svstom, which s 2 solution of absolute
sthavel comprising 3% wiv benzyl aleohol, 8% wiv of the noopelar surfactant Polysorbate SO and
63% wiv polvethviene glveol 300, The proportions of such co-sobvent systems may he varied
considerably withoot significantly altering thew solubility and toxicity characteristics. Furthermore,
the wdentity of co-solvent compoents may be varied: for example, other surfactamts may be used
mstead of Poelysorbate 57 the fraction size of polvethylene glveol may be varied; othar
brocompatible polymers may replace polyethyvione ghyeel, e.g., pobyvinyl pyrrolidone; and other
sugars or polvsaccharides may substitute for dextrose.

{3087 In certain embodiments, a pharmsesutical composition provided herein comprisesa
sustgined-refegse system, A non-hintiting sxample of such 3 sostamed-release system 18 g semi-
permeable matrix of solid hydrophebic polymers, In cerfain embodiments, sustained-release svstems
may, depending on their chenucal nature, relesse pharmaceatical agents over a period of hours, days,
weeks or moths,

P03 18] In cortain embodinzents, 3 pharmaceutical covnposition provided horein i3 propared
for oral administration. b certain of such embodiments, & pharmaceutical composition s formulated
by combining one ot mote compounds conprising an oligonucleotide with one or move
pharmaceatically acceptable carrers. Certiin of such carviers enable pharmacentical compaaitions o
be formulated as tablets, pills, dragees, capsules, Hepnds, gels, syrups, shuries, suspensions and the
tike, for oral tngestion by & subject. In certain embodiments, phanmaceutical compositions for ofal
use are obtained by mining oligonucleotide and one or more solid excipient, Suitable excipments
inchide, but are not himited to, fillers, sach as sugars, mcluding lactose, sucrose, mannitol, or

serbitel; cellulosg preparations such as, for example, matze starch, wheat starch, rioe starch, potato
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starch, gelatin, gum tragecah, methyl cellulose, bydroxypropyhmethylcetiulose, sodiom
ciwrboxyaethylcelhddose, andfor polyvinyipyrrolidone (BVP) In conain embodiments, such a mixture
is optionally ground and auxiliaries arg optionally added. In cortain embodiments, pharmaceutical
sompositions are formed o obtaio tablets or dragee cores. In coviain embodiments, disintegrating
agents (e, cross-hinked polyvinyd pyrrolidone, agar, or alginic acid or a salt thereof, such as sodiom
alginate) are added.

j0311] 1o certain embodiments, dragee cores are provided with coatings. In certain such
smbodiments, concentrated supar solutions may be used, which may optionally contain gum arabic,
tale, polyvinyl pymrolidone, carbopol gel, pulyethylene glveat, andior titwmuanm dioxide, lacquer
sodutions, and suitable organie solvents or solvent nuxtures. Dyestufls or prgments may be added to
tablets or dragee coatings.

{3121 In cortan erabodiments, pharmaceutical compositions for oral administration sre
push-fit capsules made of gelatin, Certain of such push-1it capsules comprise one of muwe

pharmaceutical agents of the present invention in admixture with one or morve filler such as lactose,

binders such as starches, and/or hibricants such as tale or magnesiam stesrate and, optionally,
stabilizers. In certain embodiments, pharmaceutical compostiions for oval administration are soft,

sealed capsules made of pelatin and & plasticizer, such as glycerod or sorbitel. In certam soft
capaules, o o more pharmaceatical agents of the present mveniton are be dissolved or susponded
in suitable howeids, such as fatty oils, Haguid paraffin, or liguid polvethviene glycols. In addition,
stabilizers may by added.

{3131 In certain embodiments, pharmaceutical compositions are prepared for buccal
administration. Cerlain of such pharmaceutical compositions are tablats or lozenges formulated in
conventional manner,

JO314] In cortain embodiments, a pharmaceatical composition 1s prepared for
admiristration by fygection {e.g., mtravenous, subcuwlanecus, intramuscular, te ) by certam of such
embodiments, a pharmaceutical conposition comprises 3 carrier and is formudated in agquecus
solution, such as water or physiologically compatible buffers such ag Haoks's solutiom, Ringer's

solution, or physiologicad saline huffer. Tn certatin embhodiments, other imgredients are incladed (&

mgredients that aid in solubility Or serve as preservatives). In certain embodiments, injectable
suspensions gre prepared using appropriate hguid carriers, suspending agents and the like. Certain
pharmaccutical compositions for injection gre preseated m umt dosage form, ¢.g., n ampoules or in

nwitti-dose contmners. Certain pharmacentical compositions for injection are suspensions, solubions

or enmlsions in oily o aqueons vehicles, and may contain formulatory agents such as suspending,
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stabilizing anddor dispersing agents. Certain solvents suitable for use in pharmaceutical composaitions
for ijection nclade, but are not Hmited to, ipophilic solvents and fatty oils, such as sesame oil,
synthetic fatty acid esters, such as ethy! oleate or triglveerides, and liposomes. Aguenus injection
suspensions may contam substances that increase the viscosity of the suspension, such as sodmm
carboxymethyl cellulose, sorhitol, or dextran, Optionally, such suspensions may also contain suitable
stabihizers or agents that increase the solubility of the pharmaceutical agents to atfow for the
preparation of highly concentrated solutions.

JORI3] In cortain embodiments, 3 pharmaceutical composition is prepared for transngeosa
adnunisteation. In certain of such embodiments penctrants appropriate to the barrier 1o be permeated
are used i the foromdaton. Such penetrams we generally known in the ant

{0316] In certain ermbodiments, & pharmaceutcal composition is prepared for
adnniztration by mhalation. Certain of sach pharmaceutical compoxsitions for inhalation are
prepaved m the form of an aeroxol spray i a pressuvized pack ov 3 nebuhizer. Certam of such
pharmaceutical compositions comprise a propellant, e.g . dichlorodiflnoromethane,
mchlorofluoromethane, dichiorotetratinoroethane, carbon dioxade or other suttable gas. In certain
embodiments using a pressurized aerosol, the dosage wnit may be determined with a valve that
delivers a metered amount. In certain embodiments, capsules and cartridges for use in an mhaler ov
insufflator may be formulated. Centain of such fornudations comprise a powder mixture of a
pharmacentical agent of the invention and a suttable powder base sach as lactose or starch.

P53 17] In cortun embodiments, a phansesutical composition ks prepared for rectal
sdnunistration, sach as 3 supposttories or retention enema. Certain of such pharnwacenticsl
compositions comprise known ingredients, such as cocoa bulter andfor other glycerides.

[0318] Iy certam embodiments, a pharmacentical composition s prepared for topicad
admimistration. Certain of such pharmaceutical compositions comprise bland moistarizing bases,
such as cantmenis or creants. Exomplary sunable oinfment bases include, but are not hnuted to,
petrolatuny, petrolatum plus volatile sthicones, and lanolin and water in oif emudsions. Exemplary
suitable cream bases include, but are not imuted to, cold cream and hydrophilic olatent.

[0319] Incertain embodiments, a pharmaceutical composition provided herein comprises an
oligonucleotide m a therapeutically effective amount. In certain embodiments, the therapeutically
effective amount is sufficient o prevent, alloviate or ameliorate symptoms of a disease or to prodong
the survival of the subject being treated. Deternunation of g therapegtically effective amount 18 well

within the capability of those skilled in the an.
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{03207 In certain embodiments, one o more modified oligonucieotides provided heretn is
fornmlated as a prodrug. In certain embodiments, upon in vivo adnunistraton, a prodrog is
chemically converted to the BHologieally, pharmaceutically or therapeuticalty more active form of an
oligonucleotide. Iy vertain embodiments, prodrugs are usefl because they are easier to administer
than the corresponding active form, For example, in certain instances, a prodrug may be more
bicavailable {e.g.. through oval administration} than is the corresponding active form. In certain
instances, a prodruy mey have improved solability compared to the corresponding active form In
certain embodiments, prodrugs are less water soluble than the corresponding active form. In vertain
instances, such prodrugs possess superior transnuttal across cell membranes, wherg water solulnlity
s detrimental to mobility, In cenam embodiments, a prodrog s an ester. I certam such
embodinents, the ester is metabobically hvdrotyred to carbogylic acid upon admingstration. In
cortain instances the carbonylic acid comtaining compound 5 the corresponding active form. In
certam embodiments, a prodrug comprises a short peptide {polvaminoackd’ bound to an acid group.
In certan of such embodiments, the peptide is cleaved apon administration to form the
corresponding active form.

JO321] In certain embodiments, a prodrag s prodaced by modifying a pharmaceatically
active compound such that the active compound wilf be regenerated upon in vivo administration. The
prodrug can be designed to alter the metabohie stability or the transport charagteristios of a drug,
mask side effects or toxicity, 1o nprove the Havor of a drug or to alter other characteristios or
properties of a drug. By virtue of knowledge of pharmacodynamic procasses and drag metabolism n
vivo, those of skill i thix art, once 3 pharmaceutically active compound s known, can design
procdrugs of the compound (see, g, Nogrady (19853 Medicinal Chemistry A Biochensical

Approach, Osford University Press, New York, pages 388382y,

(Cericin Kits

J0322] The present mvention also provides kits. In stamne embodiments, the kits comprise
one of more compounds of the invention comprising a modified oligonucleotide, wherein the
nucleobase sequence of the oligonuclentide s complementary 10 miR-214. The compouands
complementary t0 muR-214 can beany of the compounds described herein, and can bave any of the
moditications desoribed herein. In some embodiments, the compounds complementary fo nuR-214
can be present within a viall A plurality of vials, such as 10, can be present i, for exanyple,
dispensing packs. In some enmbodiments, the vial is nanafactured so as 1o be accessible with a

svrings. The kit can alse contain instructions for using the conmpounds complementary to miR-214.
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{03231 In some embodiments, the kits may be used for adminstration of the compound
complementary to miR214 to 8 subject. In such instances, in addition o compounds complementary
o miR-214, the kit can further comprise one or more of the following: syringe, alcohol swab, cotton
ball, andfor gauze pad. In stane embodiments, the compounds complementary o mil-214 can be
present in g pre-filled syringe Guch as a single-dose syninges with, for example, a 37 gange, ' inch
needle with 1 needle guard), rather than in g vial. A plurality of pre-filled syringes, such as 10, can be
present in, for exarople, dispensing packs. The kit can also contain instractions for administering the

compourds complementary & miR-2 14

Certain Experimental Models

{3247 In certuin embodiments, the present invention provides methods of wsing andfor
testing modihied ofigonucientides of the present invention in an experimental model. Those having
skifl o the ant are able o select and modify the prodocels for such experimental models to gvaluate a
pharmaceutical agent of the nvention

103251 Generally, moditied ohigonucleoudes are fivst tested in cultured cells. Soitable cell
iypes nclude those that are related to the cell tvpe o which delivery of an oligonucleotide is desired
i vivis, For example, suitable cell types forthe study of the methods desertbed herein melude
primary of cultured cardige fibroblasts and cardiomyocyies.

{03261 In certain embodiments, the extent to which an ohgonucleotide interferes with the
activity of 3 mIRNA ix assessed in cultured cells. Tn cortain embaodiments, inhibition of miRNA
sctivity may be assessed by measaring the levels of the miRNAL Alternatively, the level of a
predicied or vabidated miRNA target may be measured. An inhibition of miRNA activity may result
i the increase 1o the mRNA anddor protein of & miRNA target. Fuvther, in certain embodiments,
certain phenotypic oateomes may be measured.

J0327] Soitable experimental antimal models for the tedting of the methods deseribed berem
meludg but are not himiutesd (3 a pressure overload-induced hypertrophy, an ixoproferenol-induced
cardine hypertrophy model, s exercise-induced cardiac hypertrophy model, a high-salt diet-induced
carghac hypertrophy medel, snd a hormone-induced cardiae hypertrophy model.

{3281 Sutable experimental models of kidney fibrosis in mice or rats inclade prograssive
glomerulonephritis from anti-glomerular basement membrane disease, Alport syndrome, of
spontansous lupus nephritis, and NOD or dbidb nephritic mice (models for diabetic nephropatiy), all

of which chronically progress at a slow pace, and unilateral wreteral obstraction.
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Cerlain Cuantitcdion Assaps

{03297 The effects of antisense inhibition of a miIRNA following the admimstration of
modified oligonucieotides may be assessed by a variety of methods known o the art. In ceriain
smbodiments, these micthods are be used to quantitate miRNA levels i cells or tissugs i vire or in
wyo, In certain embodiments, changes in nuRNA levels are measured by microarray snalvsis. In
certain embodiments, changes m miRNA levels are measured by one of several commercially
available POR assayy, such as the TagMan® MicroRNA Assay (Applied Bivsystems). In cerntain
smbodiments, antisense inhibition of 3 mIRNA i3 assessed by measuring the mRNA andfor protein
level of a tarpet of @ mIRNA. Antisense inhibition of 2 nuRNA penerally resuls in the increase i the

level of mRNA andfor protoin of & target of the miRNAL

Targed Engagsmend dssay

10330 Modulation of microRNA activity with antanti-miR o microRNA mibmic may be
assessed by measuring target engagement. fn certain embodiments, farget engagement 1§ measured
by microarray profiling of mBNAs. The sequences of the mRNAs that are modulated (either
mereased or decreased) by the anti-miR or peroRNA mine are searched for microRNA seed
sequences, to compare modnlation of mRNAs that ave tavgets of the miRNA 1o modalation of
mRNAs that are aot targets of the miRNAL i this manwer, the interaction of the anu-puR with a
nRNAL or 3 miRNA mimic with s targets, can be ovaloated. In the case of an anfi-nuiR, mRMNAs
whose expression levek are increased are sereened for the mRNA sequonces that comprise g seed

nateh 1o the naRNA o which the anti-miR i3 complementary.

{0331} The following examples are presented in order 0 more fully tustrate some
embodiments of the invention. They should, 1 no way be construed, however, ss Hmiting the broad

scope of the pvention,

EXAMPLES
Example 1 : microRNA expression in kidney fibrosis sanmples

103321 Unslateral ureteral obstroction {UUQ) s o well-established experimental modef of
renal tgury leading to interstitsal fibrosis, and thus s used as an experimental model that is reflective
of human kidney disease, UUO s induced by surgically ligating a single wrater. As fibrosizg

charactenized by an increase in collagen. the presence and extent of kidpey fibrosts may be
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deternuned by messunag collagen content. Kidoey fibrosis may be visuahzed by staiming tissug
samples with picro-sirius red to detect increases 1 cotlagen content. Kidney fibrosis may also be
observed by measuring the amount of hvdroxyproling, which is a major component of collagen, in a
sample.

(03337 To wentify microRNAx that are dysregidated n Kidney fibrosis, microRNA
profiling was performed on RNA isolated from either normal Kidney or obstructed kidney.
Obstroacted kidney was confirmed by increased collagen content, as evidenced by fncreases in picro~
sirais red staining and hydroxyproline. #owas found that miR-214 was upregulated approximately 8-
fold compared © normal kidngy. When measured in distinet coll types of the kidney, miR-214 was

found to be strongly upregulated 1o pericyies (approximatety 10-fold 2 days following obstruction

and approximately 6-fold 7 days following ebstruction), which are considered 1o be the fibvogeme
celis that contribute to Kidoey fibrosis {Table 7}
{0334 Accordimgly, miR-214 15 a targed for the treatment, preveniion, and/or amslioration
of fibrosis, including bt not hnuted 1o kidney fibvosis.
Table 7
Eftect of kidney fibrosis in the UUO node! on nmuR-2 14 upregulanon (%) in distinet kidney cells
Days
following
abstraction

Endotheliad | | . s Epithehial
Pericytes | Magrophages
cells - i cells

{03337 An additional experimental modet of kidney fibrosis is the ischemia reperfusion
mded, i which a periad of ischemia s followed by a period of reperfusion, resulting in both
functinnal and structural damage o the kidoeys,

[0336] RNA was iselated from kidney subjected to ischemia and reperfusion. Consistent
with miR-214 expression from the UUO kidney sample, miR-214 was found to be upregulated
approximaiely T-fold compared o sham-aperaied kidney ou day 10 following reperfusion {Table §)

Table 8
Effect of kidney fbrosis in the ischemicfreperfusion model on miR-2 14 upregalanion (%)
Pays
following | % miR-214
ahstruction
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Exanple 2: Inhibition of miR-214 attennates kitddney filirosis

f337] Anti-nuR targeting ouR-214 weas evaloated in the LIO modet of kidpey {ibrosts. In
this study, the anti-miR wsed was antt-miR-214-1, which 13 & moditied oligonoaclentide consisting of
22 lnked nucleosides; has the nucleobase seguence of SEQ I NO: 3; nucleostdes 1, 2, 12, 13, 14,
21, and 22 are 27-O-methoxyethyl nucleosides; nuclepsides 3 through 11 and 15 through 20 are 2°-
fhuovo nucleosides; each tvternwcleoside linkage is 8 phosphorothioate linkage; and the cytosine gt
position 2 is a S-methyloyvtosine (herein referred to as antt-muR-214-13 The comtrod anti-ouR used
was ¢ modified oligonucleotide consisting of 22 linked nucleosides, nuclensides 1,2, 12, 13, 14, 21,
and 22 are 2°-O-methoxyethy! suclensides: nucleosides 3 through 11 and 15 through 20 are 27-Hluro
nucleosides; sach internucleoside linkage is & phosphorothioate linkage: and the eytosine af position
213 a Sqmethvloviosing Cherein referred to as control anti-miR).

{3381 In one experiment, anti-nuR was administered at Day -3, Day -2, and Day 3 of the
studdy. Treatment groups ineluded: (1) sham swrgery, in which the areter 15 exposed and maniputated,
bat not lgated: (2) VUG surgery treated with PBY; (3 VL0 surgery veated with 20 mg'ky control
anti-miRe (4 VU sargery treated with 20 madky ant-miR-214-1. PBS or anti-miR was
administered intraperitoneally at Day 3 and Day 2 priov to UUO surgery. The day of UUO or sham
surgery was Day 0. Antb-nmaR-214, control anti-miR, or saline wag adminstered to UUQ-treated
mice on Day 3 following LHIO surgery. Kidney tissue was barvested from all groaps on Day 10
following surgery. Kidney tissue was analered for hydroxyproline content,

{33091 Measurement of hydroxyproline content revealed a sigmificant reduction in mive that
underwent UUQ swrgery and received antt-nuR-214-1, compared o mice thatl underwent UL
surgery and recetved control anti-miR (Tabke 91,

Tahle ¢

Effect of antisense inhibition of miR-214 in the UUQ maodel on hydroxyproline content
Hydroxyproline
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{0340 In another expenment, ant-miR was adnunistered at Day -4, Day -1, and Day 3 of
the study. Treatment gnoups incladed: (1) sham surgery, tn which the ureter s exposed and
mampolated, but not Hgated; (2) UL surgery treated with PRS; (3) ULIO swrgery treated with 20
medky control anti~ouR; (4) UUO surgery treated with 20 megke anti-miR-214-1. PBS or anti-nuR
was adminstered mtraperitongaliy at Day 4 and Day 1 priov to UUO surgery, The day of UUD or
sham surgery was Day 0, Antt-miR-2 14, control anti-miR, or saline was administered to UUO-
ireated oiee on Day 3 following VU0 surgery. Kidney tissue was harvested from all groups on Day
10 following swrgery. Kidney tissae was prepared for histological analyvsis by pioro-sirtus red
staining, and was analyzed for hydraxyproline comtent,

{0341} Measurement of hvdroxyproline content revealed g significant reduction in mice that
underwent ULIQO surgery and received anti-miR-2 141, compared 1o mice that underwent ULID
sorgery and received control anti-miR {Table 14

Table 18
Effect of antisense infubition of miR-214 i the HUO model on hedroxyproline content

Hydvoxyproline
o ¢ TU RN ) Average
Lroups Antmnl¥ {pgfmg dry T
SO content
tissue)
21
Sham Py 73 1




WO 2012/012716 PCT/US2011/045007

3 2.0
4 22
5 23
6 23

75

oy
.
[y

itk

LWHOHPBS

E R
A

6.6

Ll

Ve Bl ROPPS SN T I 5

A

T R b e f O E AN
-3} e

U G+controb anti-
milk

D E A
? [
o

i
2 3.7

Lok

“wd
o f 1
g b

,,,,,,,,,,,, 4‘

LU0 anti-miR-2 14

40 (p<0.0001
24 vy, LD
5.0 + PRS)

SN
5
T

103421 Collagen content was quaniitated by pico-sirius red staining {Fable 11). The merease
it collagen content is a measure of fibrosis and was observed 1o be reduced after anti-miR-2 14
reatment.
Table 11
Effect of antisense inhibition of miR-214 i the UUD model on collagen content
Collagen
area Ayerage
fraction | content
(Vi)
b5
4.9
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O anti-nuRA214

{03431 Anti-muR targeting puR-214 was also ested in a dose response experiment. Angi-
nuR was adounistered at Day -4, Dayv -1, and Day 3 of the study. Treapment groups meladed: (1)
sham surgery, in which the ureter is exposed and manipulated, but not higated; (3) UUO surgery
reated with PBS; (31 LILIO sargery treated with 20 mgikg control anti-miR; (43 UUO swrgery treated
with ¥ mgdkg anti-miR-214-1 (53 UL surgary treated with 10 mpdkg anti-miR-214-1; {03 LLIO
surgery treated with 20 mg'kg.

[0344] Measwreroent of hydroxyproline content revealed a significant reduction in puoce that
underwent LILIO surgery and received anti-miR-214-1, compared 1o mice that underwent ULIO
surgery and recerved controd antt-muR {Table 123

Table 12
Effect of dose-dependent tnbibition of nuR-214 in the ULO model on hvdroxyproline content
Hydroxyproline

Bose N Yp

P % & imalg { T" £d Y :‘ SRR
Groups (mgike) Animald (;.ig,{ g dry Average
SRR fissue)

39
3 2.1
3 2.3
. 4 22
Sham - - : 22
3 21
"""""" & 12
7 21
8 24
- i 8.3 R
UUDHPRS - : — 1.7
2 6.8
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[0343] Collagen content was quantiated by by pico-sinius red staiuing (Table 13} The
nerease i collagen content is & measure of fTbrosis and was observed to be reduced after anti-miR-
214 wreatment.

Table 13
Effect of dose~-dependent inhibition of miR-214 i the UUO model on collagen content

Collagen
N Doxe e area Average
Laroupy : L 1 Sectiond o - £
{mplkg} fraction | content

(%)
.3
2 .12
3 (.24 ,
Sham ~ - 0l 0.21
N 0.41

& 0.1

{ 1.12
2 1.63

A i 3 2.27
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[(1346] Figure | shows the resulis of a meta-analysis of the effect of anti-puR-214-1 on (A}
collagen contont and €1} hvdroxyproline content 1o the kidneys of mice that enderwent UUO
surgery, Bach data point represents an independent study comtaming 7 to 8 animals per group. The
o normalization 18 calcutated as follows:

%o normalization = ({1 ~ tregted ~ baseline¥Onduced - basehne)V 104G,
which can also be expressed as:

% normalization = {(induced — treated ) (indugced — haseling))* 10D,
where “treated”™ 15 the collagen or hydroxyprodine content in mice that anderwent UUO surgery and
were achminmistored anti-miR-214-1; “baseline” 15 the collagen or hvdroxyproline content in mice that
underwent sham sargery; and “ingduced” 1 the collagen or hydroxvprohne content m nuce that
underwent UUQ sivgery and were administered PBS. As shown in Fizure 1, administration of anti-
nuR-214 reduced collagen content {p=0.003} and hydroxvproline comtent {p=0.04) relative o

negative contrals,

Example 3: miR-214 expression in murine liver fibrosis samples

[0347] Adnunistration of carbon tetrachloride (CCy) is an established experimental methad
for mduction of lver fibrosis i ance (Nadsame, M. st al, 1 Leukoc, Biol, 1999, 66 601-608) and
thus is used as an experimental moded that s reflective of homan hiver disease. Carbon tetrachionide
was administered intraperitoneaily either in a single dose or iy multiple doses delvered over a period
of e,

JO34R] In case of the single dose study, 1,73 mlkg of CCly was adninistered via orad
gavage to H) male BALB/C nuce {Taconic Farms). On day 3 and 7 after adounistration, five of the
auee were eoathamized, Bver harvested and miR-2 14 Tevels were quantified by RT-PCR analysis. it
was found that miR-214 was upregulated approximately 8-10 fold compared 1o normal Tiver {Table

14).

68
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Table 14
Effect of liver fibrosis induced by a single dosg of CCLy on miR-214 upregulative: (08)
ays after
CC, N
b ppregulation
administration | 7 F

3 + 763
7 +1020

{13497 In case of the multiple dose study, groups of BALB/C mice were administerad
intraperitoneally with either 100 gl of CCly in mineral ot (20:80 CCly mineral ;i) or 100 yl. of
prneral oif only twice 5 week for a total of 7 dises. Livers were havvested 3 days aiter the last dose
and muR-2 14 levels were quantified by a miR-214 microRNA detection kit { Apphied Blosystens

incy It was found that mil-214 was upregulated approximately R-fold compared o normal hver,

Example 4: Efficient delivery of anti-miR-214 to the kidoey

{035 Anti-muR tergeting nuR-214 was evaluated in the UUO moded of kidney fibrosis. In
this study, the antt-miR used was snti-niR-214-1, which is 2 modified oligonucleotide consisting of
22 hinked nucleosides; bas the nucleobase sequence of SEQ 1D NGO 3, noucleosides 1, 2, 12013, 14,
21, and 22 are 2Thmethoxvethyl nacleosides; nucleosides 3 through {1 and 15 through 20 arg 2°-
fluore naclensides; cach internuclenside tinkape is a phosphorothioate Hokage; and the cvtosme
position 2 15 a S-methvlovtosine (herein referred to a8 anti-miR-214-1), The control anti-muR used
was a modified oliponucleotide consisting of X hinked nucleosides, nucleosides 1,2, 12, 13, 14, 21,
angd 22 are 27-O-methoxyethyl nucleosides; nucdeosides 3 through 11 and 13 through 20 are 2°-flwwo
nucieosides; each merauclenside linkage ts a phosphorothioate linkage: and the cviosing at position
2 iy o S-methyvloviosine Cherein referred o as comtrol antt-miaR).

{03317 In one experiment, anti-onR was administered at Day-H, Day <7, and Day 4 of the
stucdy. Treatment groups mehuded: (1) sham surgery, in which the ureter is exposed and manipulated,
bt nut Tigated: (2) UL surpery treated with PBS; (3) UUD surgery treated with 20 mgfke controd
ard-miB; () DU surgery tregted with 20 mg'ke anti-miR-214-1. PBS or anti-miR was
sdministered intraperitoneally at Day 11, Day 7 and Day 4 prior to UUO surgery. The day of ULIO
or sham surgery was Day O Badney tissue was harvested from all grovps on Day 3 following
surgery. miR~2 {4 levels were quantified by a muR-2 14 micraRNA detection kit {(Applicd Biosystems

fnch

o
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Table 18
mR-2 14 fold-change (%) comparyd to the PBS control on debivery of anti-miR-2 14 to the bidney

‘ 85
Groups o
change

UUOPBS +325
U0+ control anti-miR | +19R
LUO+anti-nuR-2 141 =100

Example 5 Inhibition of miR-214 in wmodel of ischemin/veperfusion injury

{03521 A mode! of ischemia reperfusion injury (IRY) is created i the mouse through
unilnteral or bilateral clamping of kidney anteries, which leads (o whbule danuage, inflanmation, and
fibrosis. Kidney dysfunction can occur either early (<45 davsy or late (07 davs) 1 this model, with
the garly timoe polts wselal o test candidate agents for the treatment of scute kiduey injury, and the
tater time points wseful W model chronie fibrosis,

JO353] Anti-puR-214-1 was tested in the unilateral IR model. Unilateral IR was induced
for & peviod of 30 vubutes. Treatment groups were as follows: sham IRT procedure with PBS
adminixtered intraperitoneatly! IREwith PBS administered intraperitonsally; IR with anfi-miR-214-1
administered mtraperiioneally at a dose of 20 mg'ke IR with controf anti-miR administered
intraperitoneally at g dose of 20 mg/kp. PBS or anti-nuR was adounistered ondays 5, 0, and 7
following IR, and arumals were sacrificed 14 days after TRL Kidney tissus was collected for
analysis of colfagen 1A1 and collagen 3AT expression by quantitative RT-PCR. For this experiment,

g of 22 limked nucieosidey,

the controf anti-miR used was a modified oligonaclestide consistin
nucleostdes 1, 2, 12, 13, 14, 21, and 22 are 2°-O-methoxyethyl nucleosides; naclessides 3 through 11
and 15 through 20 are 2" -Huoro nuclensides; each iternucieoside linkage s s phosphorothionte
linkage: and the cviosine at position 2 i3 a S-methvioviosing (eferred to as control anti-mR).

{03547 Measwement of collagen TAT and collagen AT revealed a sigmificant reduction
both collagens in mice that enderwent IR1 and recetved ant-nuR-214-1 | compared 1o mice that
unclerwent IR and received control anti-miR (Table 16}

Table 16
Anti-ouR-214 redoces collagen expression i the IR] model

Al Collagen 1A Collagen 3A1
Group v (Normalized Blenn {Mormalized Mean
Expression) Expression)
i 104 .98
2 .82 .95 .
She : . L7 - K
e 0.67 He (.65 1O
4 £.76 1.65
IRI-PBS i 29.20 4315 29,71 47.08
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[0335] Collagen content was quantitated by by pico-sirius red statning {Table 17). The
increase incollagen content is a measure of filvosts and was ohserved 1o be reduced atter asti-miR-
214 treatment.

Table 17
Efect of mhubition of miR-214 n the IR model on collagen content
Cellagen

Groups

Animal#

ares
fraction
{0}

Average

cuntent

200

:{ T3
Sha ~ 242 267
3 1.84
& 1.9¢
i 15.5%
2 2591
3 1754
N & 10,27
IRI+PES e 17,73
3 1937




WO 2012/012716 PCT/US2011/045007

& 152
10 {0.8¢
! 1380
,,,,,,,,,,,, RN N L5 LU
3 £3.29
Ulirrconirol wati- . 1385 1k 2
il : og |
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& 1635
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Example & miR-214 expression in renal epithelial cells and attenuation of TGF-f-induced
collagen 1AL upregulation by inhibition of miR-214

{336] TGF-Pcan stimulate epithelial-tlo-mesenchymal (EMT) transition m renal epithelial
celfs, EMT v characterized by a loss of cell adhesion and an increase m tvpe | collagen production.
Further, EMT has been mplicated in kidoey, lung, and possibly hver fibrosis. See, e.g, Kallurd ot
a4 Clins Favess, 1120 1776-84 (2003}, The effect of TGF-f induced EMT on puR-214 levels fn
renal cells way therefors mvistigated. Primary renal epithelial colls (Lonza, Walkessville, M) were
seeded at 1.5 x 107 cells per well in G-well plates. Cells were either untreated, or treated with 10
ngfmt TGE-P for 24 48, or 72 howrs. Each condition was carvied cut in friplicate. MiR-214 levels
were determined by RT-gPCR and normalized 1o U6 saRNA (Table 18} MiR-214 was upregulated
1o renat epithelial cells treated with TGRS,

Table 18
Effect of TGE-f induction on miR-214 fevels in renal epithabial cells

Average fold change miR-2 14 level relative 1o O h
~TGE- +TGFf

Oh i n.

b 1.9¢ 1.33

A

R
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48 h 2.59 448
71k 228 513

JO3587} To determing whether miR-214 knockdown can inhabit type 1 collagen formation W
TGE-B induced EMT, renal epithelial celly stmalated with TGEF-§ were treated with anti-miR-2 14,
Primary renal epithelial cells (Lonza, Walkersville, MD) were seeded at 1.5 x 1P cells per well in 6-
well plates. Cells were untreated, treated with 10 ngfml TGF-, treated with 10 ng/ml TGF- and 10
nM or 40 o) of an anti-nuR~-214 compound, of treated with 10 ngfml TGE-B and 10 oM or 40 nM
anti-niR~122 as a control, The cells wers transfected ovemight, and then treated with TGRAB for 48
hours, Each condition was carried out in triplicate. Collagen 1A levels were determined by RT-
gPCR and nonmalized o GAPDH {Table 193, Coll Al was upregulated by TGF-§ treatment, which
apregulation was attenvated by apti-nyR-2 14 treamment.

Table 19
Effect of TOGF-B induction on nuR-214 levels 1 venal epithelial cells

CollAT foldchange
relative to mock

mogk |
Muock + TGF-f 247
TOF-F + Hy M anti-miR-2 14 1.63

FTOF-f + 40 oM anti-rmiR-2 14
FOF -+ 10 nM anti-miR-122
TOF-f + 40 oM anti-maR-122

=
o3
v

]
Lt

=
=
o4

Example 7 miR-214 cxpression in human idiepathic pulmonary fibrosis and a mouse model of
pulmonary fibrosis

{U358Y To determine miR-2 14 exgwession in noymal lnpman long samples and buman
wiopathic pulmonary fibrosts (IPF) samples, RNA was extracted from bomogenized hung tissue
using 3 miRNeasy kit (Magen, Valenog, CAY. The smpount of miR-214 1o the hing RNA samples
was determined by RT-gPCR, normalized to RNUTY, and expressed ss a told-change relative to

normal lung (Table 20). MiR-214 was found to be opregalated in lung tissue of pationts with IPF
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Table 20
Uprezulation of muR-214 in wWhopathic pulmonary fibrosis
Nomal hing 1 Averaee  IPE spmpless Averave
samples fold change | fold change

688 6.21
R e §217
GA7 e 147 s o8
.68 .80
1.50 375
147 393

103551 Bleomyein is a ovtostatic druy commmonby used 1o the treatment of cancer. As asude
effizct of ifs thergpeutic use, i1 some patients bleomyain indaces chronie pubmonary inflammmation
that may progress to fibrosis. Bleomvein-induced palmonary fibrosis is castly reproduced in different
species of mammals feg., mouse, i, dog and pig). and as such expenmental models using the drog
are frequently used o investigate the celhdar and molecular basis of hing interstitial fibrogis or to
syvaluate the ability of experimental compounds o prevent or treat pulmonary fibrosis. The
upregulation of miR-214 was studied in the bleomycin-imnduced pulmonary fibrosis model.

{03607 The study was 14 davs in length, Twelve CSTBLSS mice wers sach given g single
itratracheal administrstion of blemmyain sowrced from Hospira Ine. (7 unitkg) on Dav 1 of the
stady. Four C37BLG mice received only saling treatment. On day 3 after bleomvein or saling
freatment, the saling-treated mice and four of the Meomyvein-treated mive were sacrificed and the
fungs removed. On day 7, four of the bleonyycin-treated mice were saorificed and the lungs
rentoved, and on day 14, the last four bleomyvein-reated mice were sgerificed and the longs removed.
BNA way extracted from bomogenized lung tissae nsing a wiRNeasy kit {Qiagen, Valencia, CA)
The amoont of auR-2 14 in the lung BNA sanmples was determined by RT-gPCR, normalized to
Snol34 (a housskeeping small RNA), and expressed as & {old-change refative to saline-treated nyice
{Table 213, MiR-214 was upregulated in the bleonyyein pulmonary fibrosis madel.

Table 21
Lpregulation of nuR-214 in the bleomyein palmonary fibrosis rooded

mil~214 fold-change
. Ao # Fold-change )
Troattrent i ; s Average
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, {relatvetosdingd 8 7
t {99
3 .
N . 2 .09
Sahine dav 3 - - 1.GD
. ’ R
+ {188
! 1.06
Bleomyvein day 3 ; - (.02
’ ” 2 .43
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3 R
4 .90
i 147
5 PR
) 2 208 "
Bleonnvein day 7 - , .59
; ; 2 144
4 140
i 225
. . 2 j40 . o
Bloonnein day 14 - - 1.8
’ ’ 3 242
4 .76

Example 8: Inhibition of miR-214 in a model of pulmanary fibrosis

10361} Toevaluate the effects of nuR-214 mbubition on polmonary fibrosis, anti-nuR-214
was tested i the bleomyein-induced moddel of pulmonary fibrosis,

[0362] The study was 14 days m length. Three groups of 10 CS7BL/G mice cach were given
a single intratracheal adnunistration of Beomyoin sourced from Hospira Ine. {1 st/ on Day t of
the study. Mice were then given intratracheal administration of saling, or anti-nuR-2 14-1 {10mu'ke)
or control anti-miR (O 0mgdke) on Days 5, 6, and 7 of thestudy, A fourth group of mice received
onfy saline treatment. On Day 14, mice were sacrificed and the lungs weore removed. From cach
sronapy, four lungs were fixed and stained with Sirus Red for histological examination, while the
reraining six hmgs were processed 1o determing hvdroxyproline content or fhrotic gene exprassion,
Fibrotic gene expression (for example, Coll A1) was measured by real-time PCR performed on RNA
isolated fronm the lungs,

Table 22
Effect of inhibition of miR-214 on collagen levels in the bleontvein pulmonary fibrosis model

Coll ] mRNA
Treatment | Per huog samplke Avarage
1 .96
£.13
s 3.8
RETHN 1 L7
HINE 077
075
1,99
110
342
Blewmycin 192
+Saling 1.95
‘ 243
2.3

Bleomyoin + ang- | 098 R

d
L4
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iR-214-] P33

Bleomyein +
coptral antt-miR

103631 CollAl, a collagen gene induced during fibrosis, was measured at the RNA fevel
Relative to saline, treatment with bleomwoin induced a 2.3 fold iorease in Coll AT mRNA
Treatment with bleomyem followed by anti-muiR-214-1 resulted signficantly Jess Coll AT expression
relative to the Meomyoin trestment. Accordingly, sntl-miRs targeting miR-214 are uxefyl for the

treatment of pulmonary fibrosis,
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What is claimed is:

1. A method comprising
administering 10 a subject having fibrosis a compound comprising a modified oligonucieotide
consisting of ¥ 1o 25 linked nuclensides, sud having a nucleobase sequence complementary (o

the nucleobase sequence of muR-214,

2 A method of treting fibrosis comprising
administering to a subject having fibrosis a compound comprizing a8 modified oligonucieotide
consisting of B 10 25 Imked nucleosides, and having a nuclecbase sequence complemaentary to
the nuclenbase sequence of miR-214,

3. Themethod of claim 1 or 2 comprising selecting a subject having fibrosis.

4. A method of preventing ot delaying the onset of fibrosis comprising
adnunistering 10 a subject having or at nisk of developing Bbrosis a compound comprising 8
moditicd ohigonuelcotide consisting of 8 o 2§ linked nucleosides, and having a nucleobase
sequence complamentary o the nuclepbase sequence of miR-2 14, and therehy preventing o

delaving the onset of the fibrosis.
3. The method of claim 4 comprising selecting a subject at risk for developing fibrosis,

&,  Themethad of any of clatms 1.5, whaeretn the fibrosis s kidoey {ibrosiz, hiver fibrosis, candiac
fibrosis, pulmonary fibvosis, restenosis-related vascular fibvosts, spleen fibrosis, ape-related

fibrosis, of skin fibrosis,

4

The methad of claim 6, wherein the kidoey Obrosis results from one or mors of a dissase
selevted from tubulointerstitial fibrosts, 1gA nephropathy, interstital fibwosiv/tubular atraphy:
chronie kidney damage, glomerular discase, glomerulonephritis, dabetes mellitus, idiopathy
focal segimental glomeraloselerosis, membranous nephropathy, colfapsing glomenudopathy,

chronie recurrent kidney ifection, and end stage renal disease.

8. The method of claim 6 wherein the kidney fibrosis results from acute Kidoney imjury, chrosie
kidvey injury, surgery, chemotbherapy, radtation treatment, allograft rejection, chronic transplant

rejection, or acute transplant rejection,
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4. The method of claim 6 wherein the hiver fibrosis 15 present fo a sabject having a disease sclected
frony chwonie ver mjury, hepatitis infection, non-alchohodic steatohepatitis, and cirthosis.

10, The method of claim &, wheren the pulmonary fibrosis 1s idiopathic pulmonary fibrosis.

11, The method of any of claims 1-5, whergin the subject has scleroderma,

12, The method of anyof the above vlaims cranprising ivgwoving one of more symploms of fibrosis.

p—
fod

oy
LA

16.

19,

. The method of any of the above claims comprising

a.  preveonting progression of {ibrosis
tr. delaving the progrossion of fibrosis; andfor;

¢, reducmng fibrosis,

. A method fin treating, proventing, andfor delaying the onset of post-fransplantation fibrosis

comprising adnunistering 1o a transplant subject a compound comprising & modified
oligonucleotide consisting of & 1o 25 linked nucleosides, and having a nucleobase sequenge
conydementary to the nucleobase sequence of miR-214, thereby tieating, preventing andfor

delaying the onset of post-transplantation filwosis,

. The method of claim 14 whersin the post-transplantation fibrosis is posi-transplantation kidney

fibrosis or post-transplantation fiver fibrosis.

The method of clam T4 wherein the compound iz administerad prioy to transplantation, anddor

wherein the compound is administered after transplantation.

. The method of any of the above claims comprising adpupistering at feast one addimonal therapy.

. The method of claim 17 wherein the at least one additional therapy comprises a therapentic agent

OF SUFZETY.

The method of claim 18 wherein the at feast one additional thorapewtic agent s selected from
anti-imflammatory agent, an immunosappressive agent, an anti~diabetic agent, digoxin, a
vasodilator, an angiotensin 1 converting enzyme {ACE) inhibitors, an angiotensin H receptor
blockers (ARB), a caloium chanpe! blocker, an iscsorbide dinttrate, 3 hydralazing, a niteate, 8
hredralazine, a beta-blocker, & natriuretic peptides, & heparinoid, and 8 conngetive tissue growth

factor inhibitor.
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RitH

a7

28,

A wmethod comprising contacting a cell or tissue with a compound comprising a modified
ohigonucleotide consisting of 8 t 25 nked nucleonides, wherein the nucleobase sequence of the

mndified chigonuackeotide s conplementary 1o the nucleobase sequence of miR-214,

. The method of claim 20 wherein the cell 1 an epithelial cell.

The method of claim 21 wherein the contacting provents the epithelial celf from undergoing an
epthebial to mesenchymal transiton or wheresy the contacting delays the epithebial cell from

gadergoing an epithelial o mesenchymal fransition.

. The methed of any of claims 21 to 22 wherein the epithebial cell g a kidney epithelial cell| a tiver

epithedial cell, or a lung epitheltad cell.

. The method of claim 20 wherein the cell or tissue is a kidney cell or tssue.

. The method of claim 24 wherein the kidoey cell or tissue is i vivo,

A method of preventing metastasis of a cancer cell comprising

contacting & cancey cell with o compound comprising a modified cligonuclentide consigting of B
to 25 linked nucleosides, wherein the nucleobase sequence of the modified shigonucleotide 18
complomentary o e nuclkeobase sequence of miR-2 14, thereby preventing metastasis of the

cancsr vell,

P The method of ¢laim 26, wherein the cavcer cell 1s v vive.

A method of preventing metasiasis comprising

administering 1o a subject having cancer a compound comprising a modified oligonucleotide
cenpsisting of R to 25 Hoked nucleosides, wherein the nuglecbase sequonce of the modified
oligonucieotide 1 conplamentary to the nucleobase sequence of miR-214, thereby preventing

metastasis the cancer,

. The method of claim 2§, wherein the cancer is selected from fiver cancer, breast cancer, lung

canesr, onlon canesr, ovarian caneer, cervical cancer, hrain cancer, esophageal cancer, idney
cancer, metanoma, oral cancer, pancrealic canger, prostate cancer, rectal cancer, stormach cancer,

bladder cancer, thyroid cancer, and testicular cancer.
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The method of any of the above clatms, wherein the compound consists of the modified

ohigonucleotide.

. The method of any of the above clatms, wheren the nucleohase sequence of the modified

ohigonucleotide s at feast 3%, at loast 9%, or at least 98% conplementary o a nuclechase

seguence sefected from SEQ ID NG and 2.

. The method of any of the above clabms, wherein the ymucleobase sequence of the modified

ehigonucieciide is fully complementary to 3 nucicobase sequence selected from SEQ HI NG

and 2.

3. The method of any of the above claims, wherem the nucleobass sequence of the modified

oligonuciectide

2 has 2 nucleobase sequence comprising a naclesbase sequence selected from

SEQHINGs: 3 4,56, 7 B 9 10 11,12, 13, 14, 15, 16, 17, and 1¥; or

b has 2 mcleobase sequence consisting of & nucleobase sequence selected from

SEQIDNOs: 3.4, 5, 6,789, 10, 11, 12, 13, 14, 15,16, and 17,

- The method of any of the above claims, wheremn the modified oligonucleonide consists of 8,9,

TOOPL B2, 13, W 1516, V718,19, 20, 21, 22, 23, 24, or 25 hinked nucleosides.

. The method of any of the sbove clatms wherein the moditied oligonuclentide comprises at least

one modified internucieoside Hankags, whersin the modifisd sligonucleotide comprises at east
two michified imternmuckeoside linkages, or wherein the modified oligonucleatide conprises at
feast thrve mternucieoside Hnkages, and wherein the modified internucleoside linkage s

optionally a phosphorothioate internucleoside hnkage.

36, The method of any of the above claims, wherein each interpucieoside inkage of the modified

oligonncleotide s 8 roodifted internuclenside Hnkage, snd wherein the modiffed intermucleoside

linkage s optionally a phosphorethioate imternucleaside Hnkage.

. The method of any of the above clams, wherein the moditied oligonucleotide coroprises at least

one hucleoside comprimng a modified sugar, wherein the modified ohigonucleotide comprises at

59
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least two nucleosides comprising a modified sugar, ov wherein the modified oligonucleotide

comprises at least three nucleosides comprising a modified sugar,

38, The method of olaim 37, wheretn cach modified sagar iz independently selected from a 2°-0-

&=

maethoxyethyl sugar, 8 2°-fluoro sugar, 37-Q-methyl sugar, and a hovehie sugar motaty.

30 The method of claim 38 wherein the bicvelie sugar motety & independenty selected from an

LNA sugar motety and a cBL sugar miciety

48, The methad of claim 39 wherein the ¢BU sugar molety is independently selected frivm an 8By

sugar motety and an R-oEt sugar mowety,

41, The methad of any of the above claimy, wherein the modified olizonaclentide comprises a seed

maich squonce.

“he method of claim 41, wherein the seed match sequence is selected from SEQ D NOs: 17, 18,

1
26, 3728 2Qand 30,

43, The method of any of the ghove claims, wherein the administration conprises parenteral

administration.

44, The method of clam 6 or 9, wherein the adnunistration comprises pulmoenary admimistration,

and wherein the pulmonary administration optionally comprises administration through an
inhaler.

&1
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