
independently selected from a 2'-0-methyl nucleoside and a fi-D-deoxyribonucleoside; and Nz is an 

S-cEt nucleoside. In certain embodiments of nucleoside pattern VII, each NM is a 2,-0-methoxyethyl 

nucleoside; each NB is an S-cEt nucleoside; each NQ is independently selected from a 2,-0-methyl 

nucleoside and a [3-D-deoxyribonucleoside; and Nz is 2'-0-methoxyethyl nucleoside. In certain 

embodiments of nucleoside pattern VII, the modified oligonucleotide has the structure: 

AECSAETECSAEGETECSTGAUSAAGCSUSAS (SEQ ID NO: 3). 
is iiH-mdeciDisclosed is a compound comprising a modified oligonucleotide consisting of 8 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. In 
one aspect, there is provided a compound comprising a modified oligonucleotide having a structure selected from the 

structures in Table 1. In one aspect, there is provided a pharmaceutical composition comprising a 

compound as described herein and a pharmaceutically acceptable carrier. 

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 5-methy] cytosine. In certain embodiments of any of the compounds 
provided herein, each cytosine is a 5-methylcytosme. 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 or pharmaceutical composition as described herein, wherein the cell is in vitro. 
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fa-(->B€-^-s^e€-W4here-''m>R>vi-de444>€l)iscl()se(i is use of a compound as described herein in the manufacture 

of a medicament for inhibiting the activity of miR-21 in a cell. 

Provided herein are methods for inhibiting the activity of miR-21 comprising contacting a cell with a 

compound provided herein. In certain embodiments, the cell is in vivo. In certain embodiments, 

the cell is in vitro. In certain embodiments, the cell is a fibroblast cell, an epithelial cell, a stellate cell, 
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a keratinocyte, or a fibrocyte. In certain embodiments, the cell is a hyperproliferative cell or a 

hypoxic cell. In certain embodiments, the fibroblast cell is a hyperproliferative fibroblast cell. 

Provided herein are methods of inhibiting the activity of miR-21 comprising contacting a cell 

with with any of the compounds described herein. In certain embodiments, the cell is in vivo. In 

certain embodiments, the cell is in vitro. In certain embodiments, the cell is a fibroblast cell, a 

hyperproliferative cell, a keratinocyte, or a hypoxic cell. 

osed i s use of a compound as described herein in the manufacture 

of a medicament for decreasing collagen expression in a cell. 

Provided herein are methods for decreasing collagen expression in a cell comprising 

contacting a cell with a compound provided herein. 

In one aspect, there is provided the use of a compound or pharmaceaiica] composition as described herein 

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. wherein the disease associated with 

miR-21 is fibrosis or cancer. 

Provided herein are methods to treat, prevent, or delay the onset of a disease associated with 

miR-21, comprising administering to a subject having such a disease any of the compounds provided 

herein. 

In certain embodiments, the disease is fibrosis. In certain embodiments the fibrosis is kidney 
fibrosis, lung fibrosis, liver fibrosis, cardiac fibrosis, skin fibrosis, age-related fibrosis, spleen fibrosis, 
scleroderma, and/or post-transplant fibrosis. 

In certain embodiments, the fibrosis is kidney fibrosis and is present in a subject having a 
disease or condition selected from glomerulosclerosis, tubulointerstitial fibrosis, IgA nephropathy, 
interstitial fibrosis/tubular atrophy; chronic kidney damage, chronic kidney disease,, glomerular 
disease, glomerulonephritis, diabetes mellitus, idiopathy focal segmental glomerulosclerosis, 
membranous nephropathy, collapsing glomerulopathy, chronic recurrent kidney infection, chronic 
kidney disease following acute kidney injury (AKI), kidney damage following exposure to 
environmental toxin and/or natural product, and end stage renal disease. In certain embodiments, the 
kidney fibrosis results from acute or repetitive trauma to the kidney. 

In certain embodiments, the fibrosis is liver fibrosis and is present in a subject having a 
disease selected from chronic liver injury, hepatitis infection (such as hepatitis B infection and/or 
hepatitis C infection), non-alcoholic steatohepatitis, alcoholic liver disease, liver damage following 
exposure to environmental toxin and/or natural product, and cirrhosis. 

In certain embodiments, the pulmonary fibrosis is idiopathic pulmonary fibrosis, or the 

subject has chronic obstructive pulmonary disease. 

In certain embodiments, disease is an inflammatory disease. 

Provided herein are methods of promoting wound healing in a subject comprising 

administering to a subject having an acute or chronic wound any of the compounds provided herein. 
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In one aspect, there is provided the use of a compound or pharmaceutical composition as described 

herein in the manufacture of a medicament for treating a fibroproliferative disorder in a subject. 

Provided herein are methods to treat a fibroproliferative disorder in a subject comprising 

administering to the subject any of the compounds provided herein. 

Any of the methods provided herein may comprise selecting a subject having elevated miR-

21 expression in one or more tissues. 

In certain embodiments, administering any of the compounds provided herein to a subject 

reduces collagen expression. 
In certain embodiments, a subject is in need of improved organ function, wherein the organ 

function is selected from cardiac function, pulmonary function, liver function, and kidney function. In 

certain embodiments, the administering of any of the compounds provided herein improves organ 

function in the subject, wherein the organ function is selected from cardiac function, pulmonary 

function, liver function, and kidney function. 

Any of the methods provided herein comprises evaluating kidney function in a subject, which 
may include measuring blood urea nitrogen in the blood of the subject; measuring creatinine in the 
blood of the subject; measuring creatinine clearance in the subject; measuring proteinuria in the 
subject; measuring albumin:creatinine ratio in the subject; measuring urinary output in the subject; 
measuring inulin clearance in the urine of the subject; measuring urinary osmolality in the subject; 
measuring urinary osmolality in the subject; measuring hematuria in the subject; measuring cystatin C 
in the blood and/or urine of the subject; and/or measuring neutrophil gelatinase-associated lipocalin 
(NGAL) in the blood or urine of the subject. 

Any of the methods provided herein may comprise evaluating liver function in a subject, 
which may include measuring alanine aminotransferase levels in the blood of the subject; measuring 
aspartate aminotransferase levels in the blood of the subject; measuring bilirubin levels in the blood of 
the subject; measuring albumin levels in the blood of the subject; measuring prothrombin time in the 
subject; measuring ascites in the subject; measuring encephalopathy in the subject; and/or measuring 
liver stiffness, for example, using transient elastography. 

Any of the methods provided herein may comprise evaluating lung function in a subject, 
which may include measuring vital capacity in the subject; measuring forced vital capacity in the 
subject; measuring forced expiratory volume in one second in the subject; measuring peak expiratory 
flow rate in the subject; measuring forced expiratory flow in the subject; measuring maximal 
voluntary ventilation in the subject; determining the ratio of forced expiratory volume in one second 
to forced vital capacity in the subject; measuring ventilation/perfusion ratio in the subject; measuring 
nitrogen washout in the subject; and/or measuring absolute volume of air in one or more lungs of a 
subject. 

Any of the methods provided herein may comprise evaluating cardiac function in a subject, 

which may include measuring cardiac output in the subject; measuring stroke volume in the subject; 

measuring mean systolic ejection rate in the subject; measuring systolic blood pressure in the subject; 
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for use in promoting wound healing. In one aspect, there is provided a compound as described herein for use in 

treating cancer. In one aspect, there is provided a compound as described herein for use in preventing and/or 

delaying the onset of metastasis. 

In one aspect, there is provided a compound as described herein for use in the treatment and/or 

prevention of impaired kidney function or end stage renal disease in a subject.In one aspect, there is provided a 

compound as described herein for use in treating cardiac disease. 

Iflr-ej-^e-aspeeM-heFe •is-^Kwkte44keDisck)sed is use of a compound as described herein for the 
preparation of a medicament. 
In one aspect, there is provided the use of a compound or pharmaceutical composition as described herein for the 
preparation of a medicament for treating fibrosis. In one aspect, there is provided the use of a compound or 
pharmaceutical composition as described herein for the preparation of a medicament for promoting wound 
healing. In one aspect, there is provided the use of a compound or pharmaceutical composition as described 
herein for the preparation of a medicament for treating cancer. In one aspect, there is provided the use of a 
compound or pharmaceutical composition as described herein for the preparation of a medicament for 
preventing and/or delaying the onset of metastasis. 
In one aspect, there is provided the use of a compound or pharmaceutical composition as described herein for 
the preparation of a medicament for preventing and/or delaying the onset of impaired kidney function or end 
stage renal disease. 
In one aspect, iherc is provided a pharmaceutical composition as described herein for use in therapy. In one aspect, 
there is provided a pharmaceutical composition as described herein for use in the treatment of fibrosis. In one aspect. 
there is provided a pharmaceutical composition as described herein for use in promoting wound healing, in one 
aspect, there is provided a pharmaceutical composition as described herein for use in treating, cancer. In one aspect, 
there is provided a pharmaceutical composition as described herein for use in preventing and/or delaying the onset 
of metastasis, in one aspect, there is provided a pharmaceutical composition as described herein for use in the 
treatment and/or prevention of impaired kidney function or end stage renal disease in a subject. In one aspect, there 
is provided a pharmaceutical composition as described herein for use in treating cardiac disease. 
BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows the change in (A) collagen 1A1 and (B) collagen 3A1 expression in kidneys of 

UUO model mice administered certain anti-miR-21 compounds, as described in Example 1. 

Figure 2 shows the change in (A) collagen 1A1 and (B) collagen 3A1 expression in kidneys 

of UUO model mice administered certain anti-miR-21 compounds, as described in Example 1. 

Figure 3 shows the change in (A) collagen 1A1 and (B) collagen 3A1 expression in kidneys 

of UUO model mice administered certain anti-miR-21 compounds, as described in Example 2. 

Figure 4 shows (A) the change in collagen 1A1 expression, (B) the change in collagen 3A1 

expression, and (C) the collagen area fraction in kidneys of unilateral IRI model mice administered 

certain anti-miR-21 compounds, as described in Example 3. 

Figure 5 shows (A) urinary albumin to creatinine ratio in kidneys of IR/Nx model mice 

administered compound 36328 or a control compound, (B) urinary albumin to creatinine ratio in 
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What is claimed is: 
1. 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-NB-N0-N0-NB-{NQ-NQ-N0-NB)3-NY-NZ 

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

each NB is a bicyclic nucleoside; 

each NQ is a non-bicyclic nucleoside; 

NY is a bicyclic nucleoside; and 

each Nz is a modified nucleoside. 

2. 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 IV in the 5' to 3' orientation: 
NM^NB-N°-NQ-NB-(NQ-NQ-NQ-NB)3-NY-NZ 

wherein NM is a modified nucleoside that is not a bicyclic nucleoside; 

each NB is a bicyclic nucleoside; 
each N° is a non-bicyclic nucleoside; 

NY is a bicyclic nucleoside; and 

Nz is a modified nucleoside. 

3. 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: 

NM-NB-(NQ~NQ-NB-NB)4-NZ 

wherein NM is a modified nucleoside that is not a bicyclic nucleoside; 

each NB is a bicyclic nucleoside; 

each NQ is a non-bicyclic nucleoside; and 

Nz is a modified nucleoside. 

4. 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 VI in the 5' to 3' orientation: 
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NQ-NB-NB-NQ-(NB-NB-NQ-NQ)2-NB-NQ-NB 

wherein each NQ is a non-bicyclic nucleoside; and 

each NB is a bicyclic nucleoside. 

5. 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-(NB^NM-NM)2-NM-(NB-N°-NQ-NQ)2-NB-NB-N2 

wherein each NM is a modified nucleoside that is not a bicyclic nucleoside; 

each NB is a bicyclic nucleoside; 
each N° is a non-bicyclic nucleoside; and 

Nz is a modified nucleoside. 

6. 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. 

7. The compound of any one of the preceding claims, wherein each bicyclic nucleoside is an S-cEt 

nucleoside. 

8. The compound of any one of claims 1 to 6, wherein each bicyclic nucleoside is an LNA 

nucleoside. 

9. The compound of any one of the preceding claims, wherein each non-bicyclic nucleoside is 

independently selected from a (3-D-deoxyribonucleoside, a 2'-0-methyl, and a 2'-0-

methoxyethyl nucleoside. 

10. The compound of any one of the preceding claims, wherein each non-bicyclic nucleoside is 

independently selected from a (3-D-deoxyribonucleoside and a 2'-0-methoxyethyl nucleoside. 

11. The compound of any one of the preceding claims, wherein each non-bicyclic nucleoside is a J3-

D-deoxyribonucleoside. 

12. The compound of any one of claims 1 to 8 wherein each non-bicyclic nucleoside is a 2'-0-

methoxyethy] nucleoside. 

13. The compound of claim 2 wherein: 

NM is a 2'-0-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a (3-D-deoxyribonucleoside; 

NY is an S-cEt nucleoside; and 

Nzis an S-cEt nucleoside. 

14. The compound of claim 2 wherein: 
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NM is a 2'-0-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 
each N° is independently selected from a (3-D-deoxyribonucleoside and a 2'-0-

methoxyethyl nucleoside; 

NY is an S-cEt nucleoside; and 

Nz is an S-cEt nucleoside. 

15. The compound of any one of claims 1, 2, and 14 having the structure: 

AECSAETECSAEGETECSTGAUSAAGCSTAS (SEQ ID NO: 3); or 

AECSAETECSAEGETECSTGAUSAAGCSUSAS (SEQ ID NO: 3). 
wherein nucleosides not followed by a subscript are p-D-deoxyi'ibonucleosides; nucleosides followed 

by a subscript "E" are 2'-M0E nucleosides; and nucleosides followed by a subscript "S" are S-cEt 

nucleosides. 

16. The compound of claim 3 wherein: 

NM is a 2'-0-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 
each N° is a (3-D-deoxyribonucleoside; and 

Nzis a 2'-0-methoxyethyl nucleoside. 

17. The compound of claim 3 or 16 having the structure: 

AECSATCSASGTCSUSGAUSASAGCSUSAE (SEQ ID NO: 8); 
wherein nucleosides not followed by a subscript are (3-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 NB is an S-cEt nucleoside; and 

each NQ is a 2'-0-methoxyethyl nucleoside; or 

b. each NB is an S-cEt nucleoside; and 
each N° is a |3-D-deoxyribonucleoside. 

19. The compound of claim 4 or claim 18 having the structure: 
MeCEAsAsTECsUsAEAEUsAsAEGECsTEAs (SEQ ID NO: 7); 

wherein nucleosides followed by a subscript "E" are 2'-M0E nucleosides; nucleosides followed by a 

subscript "S" are S-cEt nucleosides; and McC is 5-methyl cytosine. 

20. The compound of claim 5, wherein: 

a. each NM is a 2' -O-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 
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each NQ is independently selected from a 2'-0-methyl nucleoside and a fi-D-

deoxyribonucleoside; and 

Nz is selected from an S-cEt nucleoside and a 2'-O-methoxyethyl nucleoside; 

b. each NM is a 2'-0-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a [3-D-deoxyribonucleoside; and 

Nz is an. S-cEt nucleoside; 

c. each NM is a 2'-0-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is independently selected from a 2'-0-methyl nucleoside and a [3-D-

deoxyribonucleoside; and 

Nz is an S-cEt nucleoside; or 

d. each NM is a 2' -O -methoxyethyl nucleoside; 

eachNB is an S-cEt nucleoside; 

each N° is independently selected from a 2'-0-methyl nucleoside and a [3-D-

deoxyribonucleoside; and 

Nz is a 2'-0-methoxyethyl nucleoside. 

21. The compound of claim 5 or 20 having the structure: 

AECSAETECSAEGETECSTGAUSAAGCSUSAS (SEQ ID NO: 3). 
wherein nucleosides not followed by a subscript are (3-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 least 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 III, 

IV, V, VI, or VII. ' 
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25. 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. 

26. 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. 

27. 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. 

28. 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. 

29. The compound of claim 28, wherein the modified oligonucleotide has 0 mismatches with respect 

to the nucleobase sequence of miR-21. 

30. The compound of claim 28, wherein the modified oligonucleotide has 1 mismatch with respect to 

the nucleobase sequence of miR-21. 

31. The compound of claim 28, wherein the modified oligonucleotide has 2 mismatches with respect 

to the nucleobase sequence of miR-21. 
32. A compound comprising a modified oligonucleotide having a structure selected from the 

structures in Table 1. 

33. A pharmaceutical composition comprising the compound of any one of the preceding claims and 

a pharmaceutical^ acceptable carrier. 

34. A method of inhibiting the activity of miR-21 comprising contacting a cell with a compound of 
any of claims 1 to 32 or the pharmaceutical composition of claim 33, wherein the cell is in vitro. 

35. The method of claim 34, wherein the cell is a fibroblast cell, a hyperproliferative cell, a 
keratinocyte, or a hypoxic cell. 

36. Use of a compound of any of claims 1 to 32 or a pharmaceutical composition of claim 33 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, wherein the disease associated 
with miR-21 is fibrosis or cancer. 

37. The use of claim 36, wherein the disease is fibrosis. 
38. The use of claim 37, 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. 

39. The use of claim 38, wherein: 
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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; 

d. the lung fibrosis is idiopathic pulmonary fibrosis; and/or 

e. the subject has chronic obstructive pulmonary disease. 

40. Use of a compound of any of claims 1 to 32 or a pharmaceutical composition of claim 33 in the 

manufacture of a medicament for treating a fibroproliferative disorder in a subject. 

41. The use of any one of claims 36 to 40, wherein a subject having elevated miR-21 expression in 

one or more tissues is to be selected. 
42. The use of any one of claims 36 to 41, 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. 

43. The use of any one of claims 36 to 42, 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. 

44. The use of any one of claims 36 to 43, 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 hydralazine, a beta-blocker, a 
natriuretic peptides, a heparinoid, and a connective tissue growth factor inhibitor. 

45. The use of claim 36, wherein the disease is cancer. 
46. The use of claim 45, 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. 

47. The use of claim 45 or claim 46, wherein at least one additional anti-cancer therapy is to be 
administered to the subject. 

48. The use of any one of claims 36 to 47, wherein the subject is a human. 
49. The use of any one of claims 36 to 48, wherein the compound is present as a pharmaceutical 

composition. 
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50. A compound of any one of claims 1 to 32 for use in therapy. 
51. A compound of any of claims 1 to 32 for use in the treatment of fibrosis. 
52. A compound of any of claims 1 to 32 for use in the treatment and/or prevention of impaired 

kidney function or end stage renal disease in a subject. 
53. A compound of any of claims 1 to 32 for use in promoting wound healing. 
54. A compound of any of claims 1 to 32 for use in treating cancer. 
55. A compound of any of claims 1 to 32 for use in preventing and/or delaying the onset of 

metastasis. 
56. A compound of any of claims 1 to 32 for use in treating cardiac disease. 
57. Use of a compound of any one of claims 1 to 32 or a pharmaceutical composition of claim 33 for 

the preparation of a medicament for treating fibrosis. 
58. Use of a compound of any one of claims 1 to 32 or a pharmaceutical composition of claim 33 for 

the preparation of a medicament for promoting wound healing. 

59. Use of a compound of any one of claims 1 to 32 or a pharmaceutical composition of claim 33 for 

the preparation of a medicament for treating cancer. 

60. Use of a compound of any one of claims 1 to 32 or a pharmaceutical composition of claim 33 for 

the preparation of a medicament for preventing and/or delaying the onset of metastasis. 

61. Use of a compound of any one of claims 1 to 32 or a pharmaceutical composition of claim 33 for 

the preparation of a medicament for preventing and/or delaying the onset of impaired kidney 

function or end stage renal disease. 
62. A pharmaceutical composition of claim 33 for use in therapy. 
63. A pharmaceutical composition of claim 33 for use in the treatment of fibrosis. 
64. A pharmaceutical composition of claim 33 for use in the treatment and/or prevention of impaired 

kidney function or end stage renal disease in a subject. 
65. A pharmaceutical composition of claim 33 for use in promoting wound healing. 
66. A pharmaceutical composition of claim 33 for use in treating cancer. 
67. A pharmaceutical composition of claim 33 for use in preventing and/or delaying the onset of 

metastasis. 
68. A pharmaceutical composition of claim 33 for use in treating cardiac disease. 

96 



^hatis-ciaii-ne^d-isi ————— — — 
1. 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-NB-NQ-NQ-NB-(NQ-NQ-NQ-NB)3-NY-Nz / 
wherein each R is a non-bicyclic nucleoside; X is from 1 to 4; / 
each NB is a bicyclic nucleoside; / 
each NQ is a non-bicyclic nucleoside; / 
NY is a bicyclic nucleoside; and / 
each Nz is a modified nucleoside. / 

2. A compound comprising a modified oligonucleotide consisting of 18/>r 19 linked nucleosides, 
wherein the nucleobase sequence of the modified oligonucleotidecomplementary to miR-21 
(SEQ ID NO: 1) and wherein the modified oligonucleotide coplprises at least 18 contiguous 
nucleosides of the following nucleoside pattern IV in the 5Vto 3'' orientation: 

NM-NB-NQ-NQ-NB-(N0-N0-N0-NB)3-NY-NZ / 
wherein NM is a modified nucleosidehat is not a bicyclic nucleoside; 
each NB is a bicyclic nucleoside:/ 
each NQ is a non-bicyclic nucleoside; 
NY is a bicyclic nucleoside; and 
Nz is a modified nucleoids. 

3. A compound comprising a modifie^oiigonucleotide 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 wherei»4he modified oligonucleotide comprises at least 10 contiguous 
nucleosides of the following nucleoside pattern V in the 5' to 3' orientation: 

NM-NB-(N°-N^NB-NB)4-NZ 

wherein NM is a modified nucleoside that is not a bicyclic nucleoside; 
/each NB is a bicyclic nucleoside; 

/ each NQ is a non-bicyclic nucleoside; and 
/ Nz is a modified nucleoside. 

4. A compound comprising a modified oligonucleotide consisting of 11 to 15 linked nucleosides, 
wjfferein 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 VI in the 5' to 3' orientation: 



NQ-NB-NB-NQ-(NB-NB-NQ-NQ)2-NB-NQ-NB 

wherein each NQ is a non-bicyclic nucleoside; and 
each NB is a bicyclic nucleoside. 

5. A compound comprising a modified oligonucleotide consisting of 18 or 19 linked nucleosides 
wherein the nucleobase sequence of the modified oligonucleotide is complementary to mil 
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 18 contis 
nucleosides of the following nucleoside pattern VII in the 5' to 3' orientation: 

NM-(NB-NM-NM)2^NM-(NB-NQ-NQ-NQ)rNB-NB-Nz 

wherein each NM is a modified nucleoside that is not a bicyc)fc nucleoside; 

each NB is a bicyclic nucleoside; 
each N° is a non-bicyclic nucleoside; and 
Nz is a modified nucleoside. 

6. The compound of any one of the preceding claims, wherein eacK bicyclic nucleoside is 
independently selected from an LNA nucleoside, a cEt nucleoside, and an ENA nucleoside. 

/ 
7. The compound of any one of the preceding claims, wherein each bicyclic nucleoside is an S-cEt 

nucleoside. / 
8. The compound of any one of claims 1 to 6, whereiloeach bicyclic nucleoside is an LNA 

nucleoside. / 
9. The compound of any one of the preceding/ciaims, wherein each non-bicyclic nucleoside is 

independently selected from a p-D-deo^ribonucleoside, a 2,-0-methyl, and a 2'-O-
mefhoxyethyl nucleoside. / 

10. The compound of any one of thepreceding claims, wherein each non-bicyclic nucleoside is 
independently selected from ^-D-deoxyribonucleoside and a 2'-O-methoxyethyl nucleoside. 

11. The compound of any on/of the preceding claims, wherein each non-bicyclic nucleoside is a p-
D-deoxyribonucleosidd 

12. The compound ofp{ry one of claims 1 to 8 wherein each non-bicyclic nucleoside is a 2'-0-
methoxyethyl nucleoside, 

13. The compopiid of claim 2 wherein: 
K is a 2'-O-methoxyethyl nucleoside; 
each NB is an S-cEt nucleoside; 
each NQ is a p-D-deoxyribonucleoside; 

is an S-cEt nucleoside; and 
Nz is an S-cEt nucleoside. 

14. The compound of claim 2 wherein: 
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NM is a 2'-O-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is independently selected from a (3-D-deoxyribonucleoside and a 2'-0-

methoxyethyl nucleoside; 

NY is an S-cEt nucleoside; and 

Nz is an S-cEt nucleoside. 

15. The compound of any one of claims 1,2, and 14 having the structure: 

AECSAETECSAEGETECSTGAU3AAGCSTAS (SEQ ID NO: 3); or 

AECSAETECSAEGETECSTGAUSAAGCSUSAS (SEQ ID NO: 3). 

wherein nucleosides not followed by a subscript are p-D-deoxyribonucleoside/; nucleosides followed 

by a subscript "E" are 2'-MOE nucleosides; and nucleosides followed by ^subscript "S" are S-cEt 

nucleosides. 

16. The compound of claim 3 wherein: 

NM is a 2'-G-methoxyethyl nucleoside; 

each NBis an S-cEt nucleoside; 

each NQ is a p-D-deoxyribonucleoside; and 

Nzis a 21-0-metlioxvetbyl nucleoside. 

17. The compound of claim 3 or 16 having the structure: 

AECSATCSASGTCSUSGAUSASAGG^USAE (SEQ ID NO: 8); 

wherein nucleosides not followed by a subscript are p-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 wherSin: 

a. each NB is an S-cErmicleoside; and 

each NQ is a 2' -0-methoxyethyl nucleoside; or 

b. each NB is ai/S-cEt nucleoside; and 

eachNQ i/a {3-D-deox.yribon.ucleoside. 

19. The compound' of claim 4 or claim 18 having the structure: 

^ASASTECSUSABAEUSASABGECSTEAS (SEQ ID NO: 7); 

wherein nucleosides followed by a subscript "E" are 2''-MOE nucleosides; nucleosides followed by a 

subscrinr'S" are S-cEt nucleosides; and MeC is 5-methyl cytosine. 

20. JhQ compound of claim 5, wherein: 

a. each NM is a 2'-O-methoxyethyl nucleoside; 

each NB is an S-cEt nucleoside; 
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each N° is independently selected from a 2'-0~methyl nucleoside and a p-D- / 
/ 

deoxyribonucleoside; and 
Nz is selected from an S-cEt nucleoside and a 2'-O-rnethoxyethyi nucleoside; / 

b. each NM is a 2'-0~methoxyethyI nucleoside; 
each NB is an S-cEt nucleoside; / 
each NQ is a j3-D-deoxyribonucleoside; and / 

/ 
Nz is an S-cEt nucleoside; / 

c. each NM' is a 2'-O-methoxyethyl nucleoside; / 
each NB is an S-cEt nucleoside; / / 
each NQ is independently selected from a 2'-0-methyl nucleoside and a (3-D-
deoxyribonucleoside; and 
Nz is an S-cEt nucleoside; or / 

d. each NM is a 2'-O-methoxyethyl nucleoside; / 
o ^ each N is an S-cEt nucleoside; / 

/ 
each NQ is independently selected from a 2"'-©-methyl nucleoside and a p-D-
deoxyribonucleoside; and / 
Nz is a 2,-Oxnetboxyethyl nucleoside/ 

21. The compound of claim 5 or 20 having the .structure: 
AECSAETECSAEGETECSTGAUS^AGCSUSAS (SEQ ID NO: 3). 

/ 
wherein nucleosides not followed by a subscript are [3-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 j€ast 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 
18, at least 19, at lea^/20, at least 21, or 22 contiguous nucleosides of nucleoside pattern III, IV, 

V, VI, or VIL / 
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%fat 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 

M 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21, or 22 linked nucleosides of nucleoside pattern III, 

IV, V, VI, or VII. 
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25. 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 die modified internucleoside linkage is optionally a 
phosphorothioate internucleoside linkage. 

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

27. 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 eapn T is independently 
selected from T and U. 

28. 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/2l. 

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

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

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

32. A compound comprising a modified oligonucleotide consisting of 8 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 leas/15, at least 16, at least 17, at least 18, or at least 19 
contiguous nucleosides of a structur^ selected from the structures in Table 1. 

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

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

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

36. Use of a confound of any of claims 1 to 34 in the manufacture of a medicament for inhibiting the 
activity ofmiR-21 in a cell. 

37. The method of claim 35 or use of claim 36 wherein the cell is a fibroblast cell, a 
hypei'proliferative cell, a keratinocyte, or a hypoxic cell. 

38. Use of a compound of any of claims 1 to 34 in the manufacture of a medicament for decreasing 
Collagen expression in a cell. 

94 



39. 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 disuse 
associated with miR-21. 

40. The use of claim 39, wherein the disease is fibrosis. 
41. 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. 
42. 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 
fihrosis/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 fibrous; and/or 

the subject has chronic obstructive pulmonary,disease. 
43. Use of a compound of any of claims 1 to 34 in the manufacture of a medicament for treating a 

fibroproliferative disorder in a subjedt. 
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. 
45. The use of any one of clainis 39 to 43 or method or use of claim 44 wherein the subject is in need 

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

46. 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. 

47. The use ofany one of claims 39 to 43 or method or use of any one of claims 44 to 46, wherein at 
least on£ therapeutic agent is to be administered, wherein said therapeutic agent is to be selected 
from/n anti-inflammatory agent, an immunosuppressive agent, an anti-diabetic agent, digoxin, a 
vasodilator, an angiotensin II converting enzyme (ACE) inhibitors, an angiotensin II receptor 
>lockers (ARB), a calcium channel blocker, an isosorbide dinitrate, a hydralazine, a nitrate, a 
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hydralazine, a beta-blocker, a natriuretic peptides, a heparinoid, and a connective tissue growth 
factor inhibitor. 

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

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

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

52. The method of claim 35 or use of any one of claims 36, 38 to 43 and/8 to 50 or method or use of 
any one of claims 37, 44 to 47 and 51, wherein the compound is p/e&ent. as a pharmaceutical 
composition. 

53. A compound of any one of claims 1 to 34 for use in therapyy 
54. A compound of any of claims 1 to 34 for use in the treatment of fibrosis. 
55. A compound of any of claims 1 to 34- for use in the tramnent and/or prevention of impaired 

kidney function or end stage renal disease in a subj9ct. 
56. A compound of any of claims 1 to 34 for use in Demoting wound healing. 
57. A compound of any of claims 1 to 34 for use in treating cancer. 
58. A compound of any of claims 1 to 34 for us/in preventing and/or delaying the onset of 

metastasis. 
59. A compound of any of claims 1 to 34 f6r use in treating cardiac disease. 
60. Use of a compound of any one of cj/ims 1 to 34 for the preparation of a medicament. 
61. Use of a compound of any one of claims 1 to 34 for the preparation of a medicament for treating 

fibrosis. / 
62. Use of a compound of any.mie of claims 1 to 34 for the preparation of a medicament for 

promoting wound healing. 

63. Use of a compound^/any one of claims 1 io 34 for the preparation of a medicament for treating 

cancer. / 

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. 

65. Use of a/ompound 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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