MICRORNA COMPOUNDS AND METHODS FOR MODULATING MIR-21 ACTIVITY

FIELD OF INVENTION
Provided herein are methods and compositions for the modulation of miR-21 activity.
DESCRIPTION OF RELATED ART

MicroRNAs (microRNAs), also known as “mature microRNA™ are small (approximately
18-24 nucleotides in length), non-coding RNA molecules encoded in the genomes of plants and
animals. In certain instances, highly conserved, endogenously expressed microRNAs regulate the
expression of genes by binding to the 3'-untranslated regions (3'-UTR) of specific mRNAs. More
than 1000 different microRNAs have been identified in plants and animals. Certain mature
microRNAs appear fo originate from long endogenous primary microRNA transcripts (also known as
pri-microRNAs, pri-mirs, pri-miRs or pri-pre-microRNAs) that are often hundreds of nucleotides in
tength (Lee, et al., EMBO J., 2002, 21(17), 4663-4670).

Functional analyses of microRNAs have revealed that these small non-coding RNAs
contribute to different physiological processes in animals, including developmental timing,
organogenesis, differentiation, patterning, embryogenesis, growth contrél and programmed cell death.
Examples of particular processes in which microRNAs participate include stem cell differentiation,
neurogenesis, angiogenesis, hematopoiesis, and exocytosis (reviewed by Alvarez-Garcia and Miska,
Development, 20035, 132, 4653-4662).

SUMMARY

Provided herein are compounds comprising a modified oligonucleotide, wherein the
nucleobase sequence of the modified oligonucleotide is complementary to miR-21 and wherein the
modified oligonucleotide has a nucleoside pattern described herein.

Provided herein are methods for inhibiting the activity of miR-21 comprising contacting a cell
with a compound described herein. In certain embodiments, the cell is in vivo. In certain
embodiments, the cell is in vitro.

Provided herein are methods for treating a disease associated with miR-21 comprising
administering to a subject having a disease associated with miR-21 a compound described herein. In
certain embodiments, the subject is a human. In certain embodiments, the subject is a canine.

The compounds described herein are provided for use in therapy.

In one aspect, there is provided a compound comprising a modified oligonucleotide consisting of 84621 or 22

linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is
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complementary to miR-21 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at

least $-21 contiguous nucleosides of the following nucleoside pattern I in the 5° to 3” orientation:
(R)x-NE-NONUNE(NENANAN),-NT-N?

wherein each R is a non-bicyclic nucleoside; X is from 1 to 4; each N®isa bicyclic nucleoside; each

N%is a non-bicyclic nucleoside; NY is a modified-nucleoside-or-an-unmedifiedbicyclic nucleoside; and

each NZ is a modified nucleoside.

In one aspect, there is provided a compound comprising a modified oligonucleotide consisting of 4518 or 19
linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is
complementary to miR-21 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at
least 18 contiguous nucleosides of the following nucleoside pattern IV in the 5’ to 37 orientation:
NMNENUNCNE(NENENNP),-NYN?

wherein N™ is a modified nucleoside that is not a bicyclic nucleoside; each N® is a bicyclic

il -

nucleoside; each N is a non-bicyclic nucleoside; NY is a modified thicyelic

nucleoside; and N7 is a modified nucleoside.
In one aspect, there is provided a compound comprising a modified oligonucleotide consisting of #-10 to 19
linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is
complementary to miR-21 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at
least #-10 contiguous nucleosides of the following nucleoside pattern V in the 5° to 3’ orientation:
NMNE(NONANENBY), N
wherein N™ is a modified nucleoside that is not a bicyclic nucleoside; each N® is a bicyclic

nucleoside; each N2 is a non-bicyclic nucleoside; and N is a modified nucleoside.

linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is
complementary to miR-21 (SEQ ID NO: 1), and wherein the modified oligonucleotide comprises at
least &1 1 contiguous nucleosides of the following nucleoside pattern VI in the 5” to 3” orientation:
NONENENENE-NENANQ),-NENANE
wherein each N is a non-bicyclic nucleoside; and each N” is a bicyclic nucleoside.
In one aspect, there is provided a compound comprising a modified oligonucleotide consisting of $+1§ or 19
linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is
complementary to miR-21 (SEQ ID NO: 1), and wherein the modified oligonucleotide comprises at
least 18 contiguous nucleosides of the following nucleoside pattern VIIin the 5° to 3’ orientation:
NM(ONENMNM), NM (BN AN AN, -NE-NE.N7
wherein each N™ is a modified nucleoside that is not a bicyclic nucleoside; each N® is a bicyclic
nucleoside; each N2 is a non-bicyclic nucleoside; and N” is a modified nucleoside.
In certain embodiments of any of the compounds provided herein, the modified

oligonucleotide comprises at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at Jeast



independently selected from a 2’-O-methyl nucleoside and a B-D-deoxyribonucleoside; and N” is an
S-cEt nucleoside. In certain embodiments of nucleoside pattern VII, each N™ is a 2’-O-methoxyethyl
nucleoside; each N® is an S-cEt nucleoside; each N© is independently selected from a 2°-O-methyl
nucleoside and a B-D-deoxyribonucleoside; and N” is 2°-O-methoxyethyl nucleoside. In certain
embodiments of nucleoside pattern V1I, the modified oligonucleotide has the structure:
ApCsATECsAsGeTeCsTGAUSAAGCsUsAs (SEQ ID NO: 3).

In one aspect, there is provided a compound comprising a modified oligonucleotide consisting of § to
22 linked nucleosides, wherein the modified oligonucleotide comprises at least §, at least 9, at least
10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, or at
least 19 contiguous nucleosides of a structure selected from the structures in Table 1. In

one aspect, there is provided a compound comprising a modified oligonucieotide having a structure selected from the

structures in Table 1. ln one aspect, there is provided a pharmaceutical compasition comprising a

compound as described herein and g vharmaceutically accepiable carmer.

In certain embodiments of any of the compounds provided herein, at least one internucleoside
linkage is a modified internucleoside linkage. In certain embodiments of any of the compounds
provided herein, each internucleoside linkage is a modified internucleoside linkage. In certain
embodiments, the modified internucleoside linkage is a phosphorothioate internucleoside linkage.

In certain embodiments of any of the compounds provided herein, at least one nucleoside
comprises a modified nucleobase. In certain embodiments of any of the compounds provided herein,
at least one cytosine is a S-methyl cytosine. In certain embodiments of any of the compounds
provided herein, each cytosine is a 5-methylcytosine. In certain embodiments of any of the
compounds provided herein, the cytosine at position two of the modified oligonucleotide is a 5-
methylcytosine.

In certain embodiments of any of the compounds provided herein, the modified
oligonucleotide has the nucleobase sequence of a sequence selected from SEQ ID NOs: 3 to 10,
wherein each T in the sequence is independently selected from T and U.

In certain embodiments of any of the compounds provided herein, the modified
oligonucleotide has 0, 1, 2, or 3 mismatches with respect to the nucleobase sequence of miR-21. In
certain embodiments of any of the compounds provided herein, the modified oligonucleotide has 0, 1,
or 2 mismatches with respect to the nucleobase sequence of miR-21. In certain such embodiments,
the modified oligonucleotide has 0 mismatches with respect to the nucleobase sequence of miR-21.
In certain embodiments, the modified oligonucleotide has 1 mismatch with respect to the nucleobase
sequence of miR-21. In certain embodiments, the modified oligonucleotide has 2 mismatches with
respect to the nucleobase sequence of miR-21.

In one aspect, there is provided a method of inhibiting the activity of miR-21 comprising contacting a cell

with a compound as described herein, wherein the cell is in vitro.



What is claimed is:

1.

2.

A compound comprising a modified oligonucleotide consisting of 21 or 22 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 21 contiguous
nucleosides of the following nucleoside pattern III in the 5° to 3’ orientation:
(R)x-NP-NUNAUNE(NANUNUNP), -NY-N?
wherein each R is a non-bicyclic nucleoside; X is from 1 to 4;
each N® is a bicyclic nucleoside;
each N?is a non-bicyclic nucleoside;
NY is a bicyelic nucleoside; and
each N? is a modified nucleoside.
A compound comprising a modified oligonucleotide consisting of 18 or 19 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucieotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 18 contiguous
nucleosides of the following nucleoside pattern IV in the 5° to 3° orientation:
NMNENCNUNE(NNANAND),-NY-N?
wherein N™ is a modified nucleoside that is not a bicyclic nucleoside;
each N® is a bicyclic nucleoside;
each N is a non-bicyclic nucleoside;
NY is a bicyclic nucleoside; and
NZ is a modified nucleoside.
A compound comprising a modified oligonucleotide consisting of 10 to 19 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 10 contiguous
nucleosides of the following nucleoside pattern V in the 5° to 3° orientation:
NMNE(NONONPNB),-N?
wherein N is a modified nucleoside that is not a bicyclic nucleoside;
each NP is a bicyclic nucleoside;
each N9 is a non-bicyclic nucleoside; and
N” is a modified nucleoside.
A compound comprising a modified oligonucleotide consisting of 11 to 15 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 11 contiguous

nucleosides of the following nucleoside pattern VIin the 5° to 3° orientation:

S0
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10.

11.

12.

13.

14,

NONENPNO(NE-NB-NO-NQ),-NENAN?
wherein each N¥is a non-bicyclic nucleoside; and
each N® is a bicyclic nucleoside.
A compound comprising a modified oligonucleotide consisting of 18 or 19 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 18 contiguous
nucleosides of the following nucleoside pattern VII in the 5° to 3’ orientation:
NM-(NENMNM), -NM (NB-NONAN®),-NENBN?
wherein each N™ is a modified nucleoside that is not a bicyclic nucleoside;
each N® is a bicyelic nucleoside;
each N? is a non-bicyclic nucleoside; and
N? is a modified nucleoside.
The compound of any one of the preceding claims, wherein each bicyclic nucleoside is
independently selected from an LNA nucleoside, a cEt nucleoside, and an ENA nucleoside.
The compound of any one of the preceding claims, wherein each bicyclic nucleoside is an S-cEt
nucleoside.
The compound of any one of claims 1 to 6, wherein each bicyclic nucleoside is an LNA
nucleoside.
The compound of any one of the preceding claims, wherein each non-bicyclic nucleoside is
independently selected from a -D-deoxyribonucleoside, a 2’-O-methyl, and a 2’-O-
methoxyethyl nucleoside.
The compound of any one of the preceding claims, wherein each non-bicyclic nucleoside is
independently selected from a 8-D-deoxyribonucieoside and a 2’-O-methoxyethyl nucleoside.
The compound of any one of the preceding claims, wherein each non-bicyclic nucleoside is a B-
D-deoxyribonucleoside.
The compound of any one of claims 1 to 8 wherein each non-bicyclic nucleoside is a 2’-O-
methoxyethyl nucleoside.
The compound of claim 2 wherein:
NMis a 2°-O-methoxyethyl nucleoside;
each N”is an S-cEt nucleoside;
each N9is a B-D-deoxyribonucleoside;
NY is an S-cEt nucleoside; and
N”is an S-cEt nucleoside.

The compound of claim 2 wherein:
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NMis a 2°-O-methoxyethyl nucleoside;

each N® is an S-cEt nucleoside;

each N9 is independently selected from a $-D-deoxyribonucleoside and a 2’-O-
methoxyethyl nucleoside;

NY is an S-cEt nucleoside; and

N is an S-cEt nucleoside.

15. The compound of any one of claims 1, 2, and 14 having the structure:
AgCsAETeCsAEGETECsTGAUSAAGCSTA (SEQ ID NO: 3); or
ApCsArTrCsARGeTECSTGAUSAAGCsUsAs (SEQ ID NO: 3).

wherein nucleosides not followed by a subscript are B-D-deoxyribonucleosides; nucleosides followed

by a subscript “E” are 2°~-MOE nucleosides; and nucleosides followed by a subscript “S” are S-cEt

nucleosides.

16. The compound of claim 3 wherein:

NMis a 2°-O-methoxyethyl nucleoside;
each N®is an S-cEt nucleoside;

each N is a B-D-deoxyribonucleoside; and
N%is a 2’-O-methoxyethyl nucleoside.

17. The compound of claim 3 or 16 having the structure:
ApCsATCsAsGTCUGAUSASAGCsUsAg (SEQ ID NO: 8);

wherein nucleosides not followed by a subscript are B-D-deoxyribonucleosides; nucleosides followed

by a subscript “E” are 2’-MOE nucleosides; and nucleosides followed by a subscript “S” are S-cEt

nucleosides.

18. The compound of claim 4 wherein:

a. each N® is an S-cEt nucleoside; and
each N9 is a 2’-O-methoxyethyl nucleoside; or
b. each N®is an S-cEt nucleoside; and
each N is a B-D-deoxyribonucleoside.
19. The compound of claim 4 or claim 18 having the structure:
MeCeAsAsTECsUsAs A UsAsARGECs TrAg (SEQ ID NO: 7);

wherein nucleosides followed by a subscript “E” are 2’-MOE nucleosides; nucleosides followed by a

subscript “S” are S-cEt nucleosides; and MC is 5-methyl cytosine.

20. The compound of claim 5, wherein:

a. each N™is a 2’-O-methoxyethyl nucleoside;

each N is an S-cEt nucleoside;
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each N? is independently selected from a 2’-O-methyl nucleoside and a B-D-
deoxyribonucleoside; and
N¥ is selected from an S-cEt nucleoside and a 2°-O-methoxyethyl nucleoside;
b. each N™is a 2’-O-methoxyethyl nucleoside;
each N® is an S-cEt nucleoside;
each N? is a B-D-deoxyribonucleoside; and
NZis an S-cEt nucleoside;
¢. each N™is a 2’-O-methoxyethyl nucleoside;
each N® is an S-cEt nucleoside;
each N? is independently selected from a 2’-O-methyl nucleoside and a B-D-
deoxyribonucleoside; and
NZis an S-cEt nucleoside; or
d. each N"is a 2’-O-methoxyethyl nucleoside;
each N® is an S-cEt nucleoside;
each N© is independently selected from a 2’-O-methy! nucleoside and a B-D-
deoxyribonucleoside; and
NZ is a 2°-O-methoxyethy! nucleoside.
21. The compound of claim 5 or 20 having the structure:
AsCsApTeCsArGeTeCsTGAUSAAGCsUsAs (SEQ ID NO: 3).

wherein nucleosides not followed by a subscript are B-D-deoxyribonucleosides; nucleosides followed

by a subscript “E” are 2°-MOE nucleosides; and nucleosides followed by a subscript “S” are S-cEt

nucleosides.

22. The compound of any one of the preceding claims, wherein the modified oligonucleotide
comprises at least 11, at Jeast 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least
18, at least 19, at least 20, at least 21, or 22 contiguous nucleosides of nucleoside pattern III, IV,
V, VI, or VII.

23. The compound of any one of the preceding claims, wherein the nucleobase sequence of the
modified oligonucleotide is at least 90%, at least 92%, at least 93%, at least 94%, at least 95%, at
least 96%, at least 97%, at least 98%, at least 99%, or 100% complementary to the nucleobase
sequence of miR-21 (SEQ ID NO: 1).

24. The compound of any one of the preceding claims, wherein the modified oligonucleotide consists
of 10,11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, or 22 linked nucleosides of nucleoside pattern I,
IV, V, VL, or VIL
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25.

26.

27.

28.

29.

30.

31.

32

33.

34,

35.

36.

37.

38.

The compound of any one of the preceding claims, wherein at least one internucleoside linkage is
a modified internucleoside linkage, or wherein each internucleoside linkage is a modified
internucleoside linkage, and wherein the modified internucleoside linkage is optionally a
phosphorothioate internucleoside linkage.

The compound of any one of the preceding claims, wherein at least one cytosine is a 5-methyl
cytosine, or wherein each cytosine is a 5-methylcytosine.

The compound of any one of the preceding claims, wherein the nucleobase sequence of the
modified oligonucleotide is selected from SEQ ID NOs: 3 to 10, wherein each T is independently
selected from T and U.

The compound of any one of the preceding claims, wherein the modified oligonucleotide has 0, 1,
2, or 3 mismatches with respect to the nucleobase sequence of miR-21.

The compound of claim 28, wherein the modified oligonucleotide has 0 mismatches with respect
to the nucleobase sequence of miR-21.

The compound of claim 28, wherein the modified oligonucleotide has 1 mismatch with respect to
the nucleobase sequence of miR-21.

The compound of claim 28, wherein the modified oligonucleotide has 2 mismatches with respect
to the nucleobase sequence of miR-21.

A compound comprising a modified oligonucleotide consisting of § to 22 linked nucleosides,
wherein the modified oligonucleotide comprises at least 8, at least 9, at least 10, at least 11, at
least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, or at least 19
contiguous nucleosides of a structure selected from the structures in Table 1.

A compound comprising a modified oligonucleotide having a structure selected from the
structures in Table 1.

A pharmaceutical composition comprising the compound of any one of the preceding claims and
a pharmaceutically acceptable carrier.

A method of inhibiting the activity of miR-21 comprising contacting a cell with a compound of
any of claims 1 to 34, wherein the cell is in vitro.

Use of a compound of any of claims 1 to 34 in the manufacture of a medicament for inhibiting the
activity of miR-21 in a cell.

The method of claim 35 or use of claim 36 wherein the cell is a fibroblast cell, a
hyperproliferative cell, a keratinocyte, or a hypoxic cell.

Use of a compound of any of claims 1 to 34 in the 1hanufacture of a medicament for decreasing

collagen expression in a cell.
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39.

40.
41.

42.

Use of a compound of any of claims 1 to 34 in the manufacture of a medicament for treating,
preventing or delaying the onset of a disease associated with miR-21 in a subject having a disease
associated with miR-21.

The use of claim 39, wherein the disease is fibrosis.

The use of claim 40, wherein the fibrosis is selected from kidney fibrosis, lung fibrosis, liver
fibrosis, cardiac fibrosis, skin fibrosis, age-related fibrosis, spleen fibrosis, scleroderma, and post-
transplant fibrosis.

The use of claim 41, wherein:

a. the kidney fibrosis is present in a subject having a disease selected from
glomerulosclerosis, tubulointerstitial fibrosis, IgA nephropathy, interstitial
fibrosis/tubular atrophy; chronic kidney damage, glomerular disease, glomerulonephritis,
Alport Syndrome, diabetes mellitus, idiopathy focal segmental glomerulosclerosis,
membranous nephropathy, collapsing glomerulopathy, chronic recurrent kidney infection,
and end stage renal disease;

b. the kidney fibrosis results from acute or repetitive trauma to the kidney;

c. the liver fibrosis is present in a subject having a disease selected from chronic liver
injury, hepatitis infection, non-alcoholic steatohepatitis, and cirrhosis; the pulmonary

fibrosis is idiopathic pulmonary fibrosis; and/or

the subject has chronic obstructive pulmonary disease.

43,

44.

45

46.

47,

Use of a compound of any of claims 1 to 34 in the manufacture of a medicament for treating a
fibroproliferative disorder in a subject.
The method of claim 35 or method or use of claim 37 or use of any one of claims 36 and 38 to

43, wherein a subject having elevated miR-21 expression in one or more tissues is to be selected.

. The use of any one of claims 39 to 43 or method or use of claim 44 wherein the subject is in need

of improved organ function, wherein the organ function is selected from cardiac function,
pulmonary function, liver function, and kidney function.

The use of any one of claims 39 to 43 or method or use of claims 44 or 45 wherein the
medicament improves organ function in the subject, wherein the organ function is selected from
cardiac function, pulmonary function, liver function, and kidney function.

The use of any one of claims 39 to 43 or method or use of any one of claims 44 to 46, wherein at
least one therapeutic agent is to be administered, wherein said therapeutic agent is to be selected
from an anti-inflammatory agent, an immunosuppressive agent, an anti-diabetic agent, digoxin, a
vasodilator, an angiotensin II converting enzyme (ACE) inhibitors, an angiotensin II receptor

blockers (ARB), a calcium channel blocker, an isosorbide dinitrate, a hydralazine, a nitrate, a
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59,

60.

61.

62.

63.

64.

65.

hydralazine, a beta-blocker, a natriuretic peptides, a heparinoid, and a connective tissue growth
factor inhibitor.

The use of claim 39, wherein the disease is cancer.

The use of claim 48, wherein the cancer is liver cancer, breast cancer, bladder cancer, prostate
cancer, colon cancer, lung cancer, brain cancer, hematological cancer, pancreatic cancer, head
and neck cancer, cancer of the tongue, stomach cancer, skin cancer, or thyroid cancer.

The use of claim 48 or claim 49, wherein at least one additional anti-cancer therapy is to be
administered to the subject.

The use of any one of claims 39 to 43 and 48 to 50 or method or use of any one of claims 44 to
47, wherein the subject is a human.

The method of claim 35 or use of any one of claims 36, 38 to 43 and 48 to 50 or method or use of
any one of claims 37, 44 to 47 and 51, wherein the compound is present as a pharmaceutical
composition.

A compound of any one of claims 1 to 34 for use in therapy.

A compound of any of claims 1 to 34 for use in the treatment of fibrosis.

A compound of any of claims 1 to 34 for use in the treatment and/or prevention of impaired
kidney function or end stage renal disease in a subject.

A compound of any of claims ! to 34 for use in promoting wound healing.

A compound of any of claims 1 to 34 for use in treating cancer.

A compound of any of claims 1 to 34 for use in preventing and/or delaying the onset of
metastasis.

A compound of any of claims 1 to 34 for use in treating cardiac disease.

Use of a compound of any one of claims 1 to 34 for the preparation of a medicament.

Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for treating
fibrosis.

Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for
promoting wound healing.

Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for treating
cancer.

Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for
preventing and/or delaying the onset of metastasis.

Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for

preventing and/or delaying the onset of impaired kidney function or end stage renal disease.
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What is claimed is:
1.

A compound comprising a modified oligonucleotide consisting of 8 1o 22 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-
21 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 8 contigggiﬁé
nucleosides of the following nucleoside pattern I in the 5° 1o 3” orientation:
(R)x-NP-NEUNANE (NCNENENP)Y-NY.N?
whercin each R is a non-bicyclic nucleoside; X is from 1 t0 4;
each N® is a bicyclic nucleoside; :
each N is a non-bicyclic nucleoside; .
NY is a modified nucleoside or an unmodified nucleosi:dé:; and
each N” is a modified nucleoside. j/,{.
A compound comprising a modified oligonucleotide consisting of8 to 19 linked nucleosides,
wherein the nucleobase sequence of the modified oligonucleq};iéé is complementary to miR-
21 (SEQ ID NO: 1) and wherein the modified ()1igonuclco}i<i; comprises at least § contiguous
nucleosides of the following nucleoside pattern IV in the 5’ to 37 orientation:
NMNENONCNENANANINE), NY N
wherein N™ is a modified nucieqs’i'&e that is not a bicyclic nucleoside;
each N® is a bicyclic nucleosi\di’sx;
each N9isa non-bicyclic nﬁé:lcoside
NY is a modified nucleocnde or an unmodified nucleoside; and
N” is a modified nu(jeosnie
A compound comprising a modlﬁ/ed oligonucleotide consisting of 8 10 19 linked nucleosides,
wherein the nucleobase seq uenée of the modified oligonucleotide is complementary to miR-
21 (SEQ ID NQ: 1) and wherem the modified oligonucleotide comprises at least 8 contiguous
nucleosides of the foilowlng nucleoside paitern V in the 5° to 3’ orientation:
NMNE- (NQ NQ NENP),-N?
wherem N is a modified nucleoside that is not a bicyclic nucleoside;
& edch N® is a bicyclic nucleoside;

¢ each N%is a non-bicyclic nucleoside; and

N is a modified nucleoside.

A co ‘f)ound comprising a modified oligonucleotide consisting of 8 to 15 linked nucleosides,

whel ein the nucleobase sequence of the modified oligonucleotide is complementary to miR-

) 22 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at east 8 contiguous

nucleosides of the following nucleoside pattern V1 in the 5° to 3° orientation:
NUNPNENU(INENENAND),-NP-NANP

wherein each N% is a non-bicyclic nucleoside; and
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10.

1.

12.

13.

R R A

each N® is a bicyclic nucleoside. ‘
A compound comprising a modified oligonucleotide consisting of 8 to 19 linked nucleosid ’
wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-
21 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 8 coptiguous
nucleosides of the following nucleoside patlern VII in the 5° o 3 orientation:
NM-(ONP-NYNM) N NN NN ), NP-NP-NP g/

wherein each N is 2 modified nucleoside that is not a b}cychc nucleoside;

/
/

each N9 is a non-bicyclic nucleoside; and /

N is a modified nucleoside.

each NP is a bicyclic nucleoside;

The compound of any one of the preceding claims, wherein each/bicyclic nucleoside is
independently selected from an LNA nucleoside, a cEt nuclegs‘fde, and an ENA nucleoside.

The compound of any one of the preceding claims, wherei};;%aoh bicyclicnucleoside is an S-
v

cEt nucleoside. /

The compound of any one of claims I to 6, whereinfeéch bicyclicnucleoside is an LNA
/

nucleoside, /

The compound of any one of the preceding claiﬁqs, wherein each non-bicyclic nucleoside is
independently selected from a 3- D-deoxynbanudeomde, a 2’-O-methyl, and a 2°-O-
methoxyethyl nucleoside. /,
The compound of any one of the preceﬁing claims, wherein each non-bicyclic nucleoside is
independently selected from a B—D-deoxynbonuc}eoslde and a 2’-O-methoxyethyl nucleoside.
The compound of any one of thefprecedmg, s claims, wherein each non-bicyclic nucleoside is a
B-D-deoxyribonucleoside. g
The compound of any ong;gg} claims 1 to 8 wherein each non-bicyclic nucleoside is a 2°-O-
methoxyethyl nucleosiédé.
The compound of o}pa‘ﬁn 1 wherein:
a. eachR i§/'é{f2’-0-methoxyethyl nucleoside; X is 1;
each NB ris an S-cEt nucleoside;
eagli’fNQ is a B-D-deoxyribonucleoside;
N‘ is a B-D-deoxyribonucleoside; and
NZ is a 2’-O-methoxyethyl nucleoside;
b, each Ris a 2’-O-methoxyethyl nucleoside; X is 1;
each NP is an S-cEt nucleoside;
each NVis a 3-D-deoxyribonucleoside;
NY is a p-D-deoxyribonucleoside; and

N* is an S-cEt nucleoside; or
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each R is a 2°-O-methoxyethyl nucleoside; X 18 1;

each NP is an S-cEt nucleoside;
each N%is a B-D-deoxyribonucleoside;
NY is an S-cEt nucleoside; and

NZ is an S~cEt nucleoside.

14. The compound of claim 1 wherein:

each R is a 2’-O-methoxyethyl nucleoside; X is 1;

each N® is an S-cEt nucleoside;

each N%is independently selected from a B—D—deoxyribonucigcféide and a 2'-0-

methoxyethyl nucleoside;

s

s

NY is selected from an S-cEt nucleoside and a fi-I)—deogg’i}ibonucleoside; and

N7 is an S-cEt nucleoside.

15. The compound of claim 2 wherein:

a,

N"is a 2°-O-methoxyethy] nucleoside;

each N”is an S-cEt nucleoside;

each N9 is a B-D-deoxyribonucleoside; {ﬁ/’"

NY is a B-D-deoxyribonucleoside;

N*is a 2’-O-methoxyethyl nucleos;dé; and

NM is a 2°-O-methoxyethyl nxxc{@sﬁd@;
each N®is an S-cEt nucleosi(}é’;

each N%is a BMD~deoxyﬁchﬁucleoside;
N'isa B-D-deoxyribo;}ﬁéleoside; and
N%is an S-cEt nuclegéide;

NMisa 2’~O-met};5xye{hy} nucleoside;
each N®is an §-‘6Et nucleoside;

each NQis gfﬁ-D-deoxyribonucieosid.e;
NY is an;.S{cEt nucleoside; and

7
N is an S-cEt nucleoside.

16. The compound of claim 2 wherein:

NM is a 2”-O-methoxyethyl nucleoside;

/7 each N® is an S-cEt nucleoside;

ecach N9 is independently selected from a B-D-deoxyribonucleoside and a 2°-O-

methoxyethy! nucleoside;

NY is selected from an S-cEt nucleoside and a f-D-deoxyribonucleoside; and

N is an S-cEt nucleoside.

17. The compound of any one of claims 1, 2, 14, and 16 having the structure:
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ApCsArTiCsApGrTeCs TGAUSAAGCsT A (SEQ ID NQ: 3); or
ApCsApTECsApGeTsCsTGAUSAAGCsUsAs (SEQ ID NO: 3). i
wherein nucleosides not followed by a subseript are 3-D-deoxyribonucleosides; nucleosidesf :
followed by a subscript “E™ are 2°-MOE mucleosides; and nucleosides followed by a subsm ipt “S”
are S-cEt nucleosides.
18. The compound of claim 3 wherein: 7
N™ig a 2°-0O-methoxycthyl nucleoside; <
each N®is an S-cEt nucleoside; '

each N9 ig a B-D-deoxyribonucleoside; and

N%is a 2’-O-methoxyethyl nucleoside.
19. The compound of claim 3 having the structure:
ApCsATCsAsGTCsUsGAUsASAGCsUsAg (SEQ ID ’\}0 8),
wherein nucleosides not followed by a subscript are §3~D~deoxyr1b0nucleos1deq nucleosides
followed by a subscript “E” are 2’-MOE nucleosides; and nuc}eomdes followed by a subscript “S™
are S-cEt nucleosides.

20. The compound of claim 4 wherein: !y
a. each N® is an S-cEt nucleoside; and f,,«'-‘f
each N%is a 2°-O-methoxyethyl nuq}é%sid.e; or
b. each N® is an S-cEt micleoside; anﬁ;
each N%is a B-D- deoxynbonu@l’éomde
21. The compound of claim 4 or claim g@ having the structure:
MBCEASASTEC«;USAEAEU{ASAEGECSTEAS (SEQ ID NO: 7);
wherein nucleosides followed by &subscrlpt “E” are 2°-MOE nucleosides; nucleosides followed
by a subscript “S” are S-cEt nugleomdes, and MC is 5-methy1 cytosine.
22, The compound of clazmﬁ 5 wherein:
a. eachN¥isa 3 —O-melhoxyeihyl nucleoside;
each NP 1%51{1 S-cEt nucleoside;
each N};s independently selected from a 2’-O-methyl nucleoside and a §-D-
deoxf?;:ibonucleoqide‘ and
N is selected from an S-cEt nucleoside and a 2° -O-methoxyethyl nucleoside;
b, £ Lach N™is a 2°-O-methoxyethy] nucleoside;
cach N® is an S-cEt nucleoside;
each N%is a B-D-deoxyribonucleoside; and
N? is an S-cEt nucleoside;
¢. each N™is a 2°-O-methoxyethyl nucleoside;

each N” is an S-cEt nucleoside;
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23,

24,

25.

26.

27.

28.

29.
30.
317

&)

each N2 is independently selected from a 2’-O-methyl nucleoside and a B-D-
deoxyribonucleoside; and
N is an S-cEt nucleoside; or

d. each N™is a 2’-O-methoxyethyl nucleoside;

each N® is an S-cEt nucleoside;

£
each N is independently selected from a 2’-O-methyl nucleoside and a [:}ﬁi)—
deoxyribonucleoside; and fx‘”ﬁ
N7 is a 2*-O-methoxyethyl nucleoside. /f,:/

The compound of any one of the preceding claims, wherein the modlﬁed ohgonudeotlde
comprises at least 9, at least 10, at least 11, at least 12, at least 13, dt least 14, at least 15, at
least 16, at least 17, at least 18, at least 19, at least 20, at least 21 01' 22 contiguous
nucleosides of nucleoside pattern I, IV, V, VI, or VIL ;

The compound of any one of the preceding claims, wherein;,tﬁle nucleobase sequence of the
modified oligonucleotide is at least 90%, at least 92%, aiyigast 93%, at least 94%, at least
95%, at least 96%, at least 97%, at least 98%, at ieas‘g!;gg%, or 100% complementary to the
nucleobase sequence of miR-21 (SEQ ID NO: 1). i
The compound of any one of the preceding cla;ﬁiié, wherein the modified oligonucleotide
consists of 8, 9, 10, 11, 12, 13, 14, 15, 16, 17;18, 19, 20, 21, or 22 linked nucleosides of
nucleoside pattern I, IV, V, VI, or VII.J /

The compound of any one of the preceding claims, wherein at least one internucleoside
linkage is a modified mtemucleowde hnkage or wherein each internucleoside linkage is a
modified internucleoside lmkage“ dnd wherein the modified internucleoside linkage is
optionally a phosphoroihloale%ntemucleomde linkage.

The compound of any one of the preceding claims, wherein at least one cytosine is a S-methyl
cytosine, or wherein each cytosine is a 5-methylcytosine.

The compound of any one of the preceding claims, wherein the nucleobase sequence of the
modified ohgonucleotlde is selected from SEQ ID NOs: 3 to 10, wherein each T is
idependently %elecicd from T and U.

The comgp?fnd of any one of the preceding claimsg, wherein the modified oligonucleotide has
0,1, 2,»50';3 mismatches with respect to the nucleobase sequence of miR-21.

Th(, ;:‘émpound of claim 29, wherein the modified oligonucleotide has 0 mismatches with
respect to the nucleobase sequence of miR-21.

The compound of claim 29, wherein the modified oligonucleotide has I mismatch with
respect 10 the nucleobase sequence of miR-21.

The compound of claim 29, wherein the modified oligonucieotide has 2 mismatches with

respect to the nucleobase sequence of miR-21.
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33.

34,

35.

36.

37.

38.

39.

40.
41.

42.

A compound comprising a modified oligonucleotide consisting of 8 to 22 linked nucleosides,
wherein the modified oligonucleotide comprises at least §, at least 9, at least 10, at least 11, i:t/
least 12, at least 13, at least 14, at least 15, at least 16, atl east 17, at least 18, or at Jeast 19
contiguous nucleosides of a structure selected from the structures in Table 1. / ’
A compound comprising a modified oligonucleotide having a structure selected from ,,tflr’fe
structures in Table 1. ~ /

A method of inhibiting the activity of miR-21 comprising contacting a cell withf,ef/;ompound of
any of claims 1 to 34, wherein the cell is in vitro. f‘

Use of a compound of any of claims 1 to 34 in the manufacture of a mediczﬁ;lent for inhibiting the
activity of miR-21 in a cell. /

#
The method of claim 35 or use of claim 36 wherein the cell is a fibroblast cell, a

&
&

hyperproliferative cell, a keratinocyte, or a hypoxic cell.
Use of a compound of any of claims 1 to 34 in the manufacmrefof a medicament for decreasing
collagen expression in a cell. ,,x"

Use of a compound of any of claims 1 to 34 in the manufacmle of a medicament for treating,
preventing or delaying the onset of a disease assoc1ated w1th miR-21 in a subject having a disease
associated with miR-21, ; /

The use of claim 39, wherein the disease is ﬁbrgs{;.

The use of claim 40, wherein the fibrosis is sfgfééted from kidney fibrosis, tung fibrosis, liver
fibrosis, cardiac fibrosis, skin fibrosis, agg:’?glated fibrosis, spleen fibrosis, scleroderma, and post-
transplant fibrosis.

The use of claim 41, wherein:

a. the kidney fibrosis is preqent in a subject having a disease selected from
glomerulosclerosis, tubulomtelstmai fibrosis, IgA nephropathy, interstitial
fibrosis/tubular atr@phy, chronic kidney damage, glomerular disease, glomerulonephritis,
Alport Syndrome diabetes mellitus, idiopathy focal segmental g101neruloscler031s
membranous nephropathy, collapsing glomerulopathy, chronic recurrent kidney infection,
and end stage renal disease;

b. the kldney fibrosis results from acute or repetitive trauma to the kidney;

c. thgzhver fibrosis is present in a subject having a disease selected from chronic liver

mjury, hepatitis infection, non-alcoholic steatohepatitis, and cirrhosis; the pulmonary

, fibrosis is idiopathic pulmonary fibrosis; and/or

d. the subject has chronic obstructive pulmonary disease.
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43. Use of a compound of any of claims 1 to 34 in the manufacture of a medicament for treating
fibroproliferative disorder in a subject.
44. The method of claim 35 or method or use of claim 37 or use of any one of claims 36 and 38 to

43, wherein a subject having elevated miR-21 expression in one or more tissues is to/be selected.
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45.

46.

47.

48.

49,

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

The useof any one of claims 39 to 43 or method or use of claim 44 wherein the subject is in need

pulmonary function, liver function, and kidney function. /,/
The useof any one of claims 39 to 43 or method or use of claims 44 or 45 wherein the / l
medicament improves organ function in the subject, wherein the organ function is selected Jﬁ"gm
cardiac function, pulmonary function, liver function, and kidney function. f

The useof any one of claims 39 to 43 or method or use of any one of claims 44 to 46,L_yi?herein at
least one therapeutic agent is to be administered, wherein said therapeutic agent is :gdﬁbe selected
from an anti-inflammatory agent, an immunosuppressive agent, an anti—diabeticga“éent, digoxin, a
vasodilator, an angiotensin II converting enzyme (ACE) inhibitors, an angiotgff;in I receptor
blockers (ARB), a calcium channel blocker, an isosorbide dinitrate, a hydggfgzine, a nitrate, a
hydralazine, a beta-blocker, a natriuretic peptides, a heparinoid, and a (igi;nective tissue growth

factor inhibitor.

The useof claim 39, wherein the disease is cancer. ff,

The useof claim 48, wherein the cancer is liver cancer, breast %gffcer, bladder cancer, prostate
cancer, colon cancer, lung cancer, brain cancer, hematologiq;xf cancer, pancreatic cancer, head
and neck cancer, cancer of the tongue, stomach cancer, slglf{ cancer, or thyroid cancer.

The useof claim 48 or claim 49, wherein at least one aﬁgditionai anti-cancer therapy is to be
administered to the subject. //2 !

The useof any one of claims 39 to 43 and 48 to 59”'or method or use of any one of claims 44 to 47,
wherein the subject is a human.

The method of claim 35 or use of any one (})Ji"{:laims 36, 38 to 43 and 48 to 50 or method or use of
any one of claims 37, 44 to 47 and 51, v&ch%rein the compound is present as a pharmaceutical
composition. y
A compound of any one of claims 1,42) 34 for use in therapy.

A compound of any of claims 1 }6;/34 for use in the treatment of fibrosis.

A compound of any of claimy‘f to 34 for use in the treatment and/or prevention of impaired
kidney function or end stagefrenal disease in a subject.

A compound of any of cl’églns 1 to 34 for use in promoting wound healing.

A compound of any ()éiaims 1 to 34 for use in treating cancer.

A compound of 3ny/ of claims 1 to 34 for use in preventing and/or delaying the onset of
metastasis.

A compoung}s&f any of claims 1 to 34 for use in treating cardiac disease.

Useofa %6;i1pound of any one of claims 1 to 34 for the preparation of a medicament.

Use of;:félcompound of any one of claims 1 to 34 for the preparation of a medicament for treating
ﬁbrgéis.

L{s‘é of a compound of any one of claims 1 to 34 for the preparation of a medicament for

<
1 /' promoting wound healing.
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63. Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for

treating cancer. Va
64. Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for (/ ’
preventing and/or delaying the onset of metastasis. 4

65. Use of a compound of any one of claims 1 o 34 for the preparation of a medicament f()r

preventing and/or delaying the onsel of impaired kidney function or end stage reng‘fdisease.
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