D5 PROTIIIS AN 719
o -2 012148952 PETAIS2012/034880

What is claimed is: ,
1. A compound comprising a modified oligonucleotide consisting of 8 to 22 linked n éfeosides,
wherein the nucleobase sequence of the modified oligonucleotide is complemen}Zy to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at leas /8/ contiguous
nucleosides of the following nucleoside pattern I in the 5’ to 3° orientatio /
(R)x-NP-NEUNUNE (NN ANENE),-NON? /
wherein each R is, independently, a non-bicyclic nucleosid ,/I;( is from 1 to 4;
each N® is, independently, a bicyclic nucleoside;
each N91s, independently, a non-bicyclic nucleoside; dnd

each N” is, independently, a modified nucleoside.

2. A compound comprising a modified oligonucleotide copSisting of 8 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 oligondcleotide comprises at least 8 contiguous

Tin the 5” to 3’ orientation:

NYNENCNUNE(NENLKQNE),-NAN?

wherein NV is, independéntly, a modified nucleoside that is not a bicyclic

nucleosides of the following nucleoside patter

nucleoside;
each N® is, indepeddently, a bicyclic nucleoside;
each NV s, ind. endently, a non-bicyclic nucleoside; and
N is, indepghdently, a modified nucleoside.
3. A compound comprising & modified oligonucleotide consisting of 8 to 19 linked nucleosides,
wherein the nucleoba gequence of the modified oligonucleotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 8 contiguous
nucleosides of the following nucleoside pattern III in the 5° to 3’ orientation:
R)xAP-NUNUNE (NUNUNENEY,-NY-N?
wherein each R is a non-bicyclic nucleoside; X is from 1 to 4;
each N® is a bicyclic nucleoside;
cach N¥is a non-bicyclic nucleoside;
NY is a modified nucleoside or an unmodified nucleoside; and

each N” is a modified nucleoside.

FaYay

JJ



PO IR04.95./024.920.

A W Wi ravl ok L delviig /

/

/

4. A compound comprising a modified oligonucleotide consisting of 8 to 19 linked nucl?des,

wherein the nucleobase sequence of the modified oligonucleotide is complementary ) miR-21
(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 8 coﬁ/tiguous
nucleosides of the following nucleoside pattern IV in the 5° to 3’ otientation:
NMNPNANUNE(NUNAUNANE), - NY-N? /

wherein NV is a modified nucleoside that is not a bicyc},i nucleoside;

each N is a bicyclic nucleoside; //

each N9is a non-bicyclic nucleoside; //

NY is a modified nucleoside or an unmodified ’écleoside; and

N” is a modified nucleoside.

5. A compound comprising a modified oligonucleotide congisting of 8 to 19 linked nucleosides,
wherein the nucleobase sequence of the modified oli Aileotide is complementary to miR-21
(SEQ ID NO: 1) and wherein the modified oligon ontide comprises at least § contiguous
nucleosides of the following nucleoside pattern \;

NV-NP(NONUNENP),-N?

wherein N is a modified/hucleoside that is not a bicyclic nucleoside;

in the 5° to0 3° orientation:

each NP is a bicyclic pdcleoside;

each N is a non-bjéyclic nucleoside; and
N? is a modified/nucleoside.

6. The compound of any of claipis 1 to 5, wherein the modified oligonucleotide comprises at least

9, at least 10, at least 11, gt'least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at
least 18, at least 19, at j

ILIIL IV or V.

€ast 20, at least 21, or 22 contiguous nucleosides of nucleoside pattern I,

7. The compound of‘any of the above claims, wherein the nucleobase sequence of the modified
oligonucleotig is at least 90% complementary is at least 95% complementary, or is 100%
complemeptary to the nucleobase sequence of miR-21 (SEQ ID NO: 1).

8. The coptpound of any of the above claims wherein each bicyclic nucleoside is independently
selected from an LNA nucleoside, a cEt nucleoside, and an ENA nucleoside.

9. THe compound of any of claims 1 to 7, wherein each bicyclic nucleoside is an S-cEt nucleoside.

The compound of any of claims 1 to 7, wherein each bicyclic nucleoside is an LNA nucleoside.

. The compound of any of the above claims wherein each non-bicyclic nucleoside is

independently selected from a B-D-deoxyribonucleoside and a 2°-O-methoxyethyl nucleoside.
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The compound of any of claims 1 to 10 wherein each non-bicyclic nucleoside is a p-D- /"
/!

deoxyribonucleoside. /

The compound of any of claims 1 to 10 wherein each non-bicyclic nucleoside is ax2"’—0—
/

methoxyethyl nucleoside. 4

The compound of any of the above claims wherein the modified oligqnuclec),t{de consists of 8, 9
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22 linked nucleosides of }ﬁcleoside pattern I, T1,
I, TV or V. | : /

K

The compound of any of the above claims wherein at least one intﬁrnucleoside linkage is a
modified internucleoside linkage, or wherein each intemucleos}d’é linkage is a modified
internucleoside linkage, and wherein the modified intemuclg,@’éide linkage is optionally a
phosphorothioate internucleoside linkage. /

The compound of any of claims 1 to 15 wherein at lea. t/ one cytosine is a 5-methyl cytosine, or
wherein each cytosine is a S-methylcytosine. /

The compound of claim 1 wherein: /

a. R consists of four linked nucleosides 1<IR1-NR2-NK%—NR4, wherein N* is a 2°-O-
methoxyethyl nucleoside and eac};/é NF2N®N® is a B-D-deoxyribonucleoside;
each NP is an S-cEt nucleoside;
each N%is a B-D-deoxyriborfucleoside; and
N?*is a 2’-O-methoxyethyl nucleoside;

b. eachR is a 2°-O-methoxyethyl nucleoside; X is 1;
each N®is an S-cEt nucleoside;
each Nis a ?{deoxyﬁbonuclcoside; and
N%is a 2°-Osmethoxyethyl nucleoside;

c. each R is/ 2°-O-methoxyethyl nucleoside; X is 1;
each/y7 is an S-cEt nucleoside;

e?h Nis a 2’-O-methoxyethyl nucleoside; and
N”is a 2°-O-methoxyethyl nucleoside;

¢/ each R is a 2°-O-methoxyethyl nucleoside; X is 1;
each N®is an S-cEt nucleoside;
each NQis a B-D-deoxyribonucleoside; and
N”is an S-cEt nucleoside:

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

each N® is an LNA nucleoside;
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each N9 s a B-D-deoxyribonucleoside; and /
N”is a 2°-O-methoxyethyl nucleoside; or
f. eachR is a 2’-O-methoxyethyl nucleoside; X is 1;
cach NP is an LNA nucleoside; /
each N%is a B-D-deoxyribonucleoside; and /
N”is an LNA nucleoside. /
18. The compound of claim 2 wherein: /
a. N"is a 2°-O-methoxyethyl nucleoside; /
each N®is an S-cEt nucleoside; /
each N is a B-D-deoxyribonucleoside; and s
N”is a 2’-O-methoxyethyl nucleoside; /
b. NMisa 2’-0-methoxyethyl nucleoside;  /

i

each N®is an S-cEt nucleoside; /

each N%is a 2’-O-methoxyethyl nuc},@’bside; and
N?is a 2°-O-methoxyethyl nucleo/@iée;
c. NMis a 2’-O-methoxyethyl nug}éoside;
each N® is an S-cEt nucleoside;
" each N%is a B-D-deoxyribonucleoside;
each N is a B-D-deox

onucleoside; and
NZ is an S-cEt nucl
d. N“is a 2’-O-metloxyethyl nucleoside;
each N® is an}ﬁgz:x nucleoside;
each N is /a/B—D-deoxyribonucleoside; and
N?is a f”'fO—methoxyethyl nucleoside; or
e. NMis jZ’—O—methoxycthyI nucleoside;

caph N® is an LNA nucleoside;

side;

ach N%is a B-D-deoxyribonucleoside; and

N?is an LNA nucleoside.
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19. The compound of claim 3 wherein:

a.

20. The compound of claim 4 wherein: /

a.

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

each N is a B-D-deoxyribonucleoside;

NY is a B-D-deoxyribonucleoside; and

N? is a 2’-O-methoxyethyl nucleoside;

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

each N@is a B-D-deoxyribonucleoside;

NY is a B-D-deoxyribonucleoside; and

N” is an S-cEt nucleoside; or

each R is a 2°-O-methoxyethyl nucleosmie X is 1;
each N® is an S-cEt nucleoside; '
eachN%is a B—D—deoxynbonucleosidé;

NY is an S-cEt nucleoside; and

N?is an S-cEt nucleoside.  /
,,f

/
NMisa2’ O-methoxyetpyl nucleoside;

cach N®is an S-cEt nuéleosuic
each N%s a B-D- d@oxyrlbonucleomde
NYis a B-D- deoxynbonucleomde

“is 2 2’-0- methoxyethyl nucleoside; and

b. NMisa2’ é -methoxyethyl nucleomde

.
,G"

each N /is an S-cEt nucleoside;

each IGQ is a -D-deoxyribonucleoside;

N/ is a B-D-deoxyribonucleoside; and

“is an S-cEt nucleoside;

N™ is a 2’-O-methoxyethyl nucleoside;
each N®is an S-cEt nucleoside;

each N9 is a B-D-deoxyribonucleoside;
NY is an S-cEt nucleoside; and

N%is an S-cEt nucleoside.
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27.

28.
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The compound of claim 5 wherein: /
N™is a 2°-O-methoxyethyl nucleoside; /,f"j
each N®is an S-cEt nucleoside; //
each N9 is a B-D-deoxyribonucleoside; and /’f»
NZis a 2°-O-methoxyethyl nucleoside. ;‘/

The compound of any of the above claims wherein the modified oligopﬂi:leotide has the
nucleobase sequence of SEQ ID NO: 3 or wherein the modified oli)gé;xucleotide has the
nucleobase sequence of SEQ ID NO: 4, and wherein each T in tpéfsequence is independently
selected from a T and a U. /

A method of inhibiting the activity of miR-21 comprising f(zf)ﬂ;nacting a cell with a compound of
any of claims 1 to 22. //ﬂ

The method of claim 23, wherein the cell is in vivo C}r’{x/herein the cell is in vitro.

The method of claim 23 or 24 wherein the cell is/a/iiibroblast cell, a hyperproliferative cell, a
keratinocyte, or a hypoxic cell. /,

A method of decreasing collagen expressio/l}ff; a cell comprising contacting a cell with a
compound of any of claims 1 to 22. /

A method of treating, preventing or d‘gl'aying the onset of a disease associated with miR-21
comprising administering to a subj é having a disease associated with miR-21 a compound of
any of claims 1 to 22. /

The method of claim 27, wh;re/in the disease is fibrosis.

The method of claim 28, ferein the fibrosis is selected from kidney fibrosis, lung fibrosis, liver
fibrosis, cardiac ﬁbrosis/

y skin fibrosis, age-related fibrosis, spleen fibrosis, scleroderma, and
post-transplant ﬁbr/oﬂs.
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30. The method of claim 29 wherein: ?/

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

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

c. the liver fibrosis is present in a subject having a dlseg,ée selected from chronic liver
injury, hepatitis infection, non-alcoholic steatohepﬁtltls and cirrhosis; the pulmonary
fibrosis is idiopathic pulmonary fibrosis; and/gr

d. the subject has chronic obstructive pulmonary disease.

31. A method of treating a fibroproliferative dlSOl‘dG} fﬁ a subject comprising administering to the
subject a compound of any of claims 1 to 22. ,

32. The method of any of claims 23 to 31 comp,rlsmg selecting a subject having elevated miR-21

expression in one or more tissues. ,//

33. The method of any of claims 27 to 31 /Xxlzhereln the subject is in need of improved organ function,
wherein the organ function is selegted from cardiac function, pulmonary function, liver function,
and kidney function. /

34. The method of any of claims 57 to 33 wherein the administering improves organ function in the
subject, wherein the organ‘function is selected from cardiac function, pulmonary function, liver
function, and kidney fynction, 4

35. The method of any of claims 27 to 34 comprising administering at least one therapeutic agent
selected from an gnti-inflammatory agent, an immunosuppressive agent, an anti-diabetic agent,
digoxin, a vasgdilator, an angiotensin II converting enzyme (ACE) inhibitors, an angiotensin 11
receptor bloCkers (ARB), a calcium channel blocker, an isosorbide dinitrate, a hydralazine, a
nitrate7féfdralazine, a beta-blocker, a natriuretic peptides, a heparinoid, and a connective tissue
growh factor inhibitor.

36. T};y

37. /The method of claim 36 wherein the cancer is liver cancer, breast cancer, bladder cancer,

method of claim 27, wherein the disease is 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.
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The method of any of claims 36 or 37 further comprising administering at least one ac},ditional
anti-cancer therapy to the subject.

The method of any of claims 23 to 38, wherein the subject is a human.

The method of any of claims 23 to 39, wherein the compound is present as a pharmaceutical
composition. /

A compound of any of claims 1 to 22, for use in therapy. /

A compound of any of claims 1 to 22, for use in the treatment of ﬁl;r{sis.

A compound of any of claims 1 to 22, for use in promoting wog{n’fif healing.

A compound of any of claims 1 to 22, for use in treating cancé.

A compound of any of claims 1 to 22, for use in preventh}g’ and/or delaying the onset of
metastasis. /’

A compound of any of claims 1 to 22, for use in trea,t‘f;lg cardiac disease.

Use of a compound of any one of claims 1 to 22 for the preparation of a medicament.

Use of a compound of any one of claims 1 ‘[0/2{ for the preparation of a medicament for treating

fibrosis. / d

Use of a compound of any one of claiﬁ},s 1 to 22 for the preparation of a medicament for

promoting wound healing. /

Use of a compound of any one of,¢laims 1 to 22 for the preparation of a medicament for treating

cancer.
Use of a compound of any ghe of claims 1 to 22 for the preparation of a medicament for

preventing and/or delaying the onset of metastasis.
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What is claimed is:

1. A compound comprising a modified oligonucleotide consisting of 8 to 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 contiguous nucleosides of the following nucleoside pattern I in the 5°
to 3’ 6rientation:

(R)x-NE-NAUNANP(NUNNUNP), NN

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

each N9 is, independently, a non-bicyclic nucleoside; and

each N” is, independently, a modified nucleoside.

2. A compound comprising a modified oligonucleotide consisting of 8 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 8 contiguous nucleosides of the following nucleoside pattern II in the
57 to 3’ orientation:

NMNENANONE(NENANANE),-NAN?

Wheréin N" is, independently, a modified nucleoside that is not a bicyclic
nucleoside;

each N® is, independently, a bicyclic nucleoside;

each N is, independently, a non-bicyclic nucleoside; and

N%is, independently, a modified nucleoside.

3. A compound comprising a modified oligonucleotide consisting of 8 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 8 contiguous nucleosides of the following nucleoside pattern III in the
57 to 3° orientation:

(R)x-NP-NUNAUNE(N®-NENU-NB),-NY-N?
wherein each R is a non-bicyclic nucleoside; X is from 1 to 4;
each N®is a bicyclic nucleoside;
each N9 is é non-bicyclic nucleoside;
NY is a modified nucleoside or an unmodified nucleoside; and

each N? is a modified nucleoside.
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A compound comprising a modified oligonucleotide consisting of 8 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 8§ contiguous nucleosides of the following nucleoside pattern IV in the
5’ to 3° orientation: ’
NY-NPNUNENE(NC-NENANB),-NY-N*

wherein N is a modified nucleoside that is not a bicyclic nucleoside:

each N® is a bicyclic nucleoside;

each Nis a non-bicyclic nucleoside;

N is a modified nucleoside or an unmodified nucleoside; and

N* is a modified nucleoside.
A compound comprising a modified oligonucleotide consisting of 8 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 8 contiguous nucleosides of the following nucleoside pattern V in the
5’ to 37 orientation:
NMNB(NQ-NU-NB-NB),-N?

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

each N® is a bicyclic nucleoside;

each N9 is a non-bicyclic nucleoside; and

N” is a modified nucleoside.
The compound of any of claims 1 to 5, wherein the modified oligonucleotide comprises
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, at least 19, at least 20, at least 21, or 22 contiguous nucleosides of
nucleoside pattern L, I, IIL, IV or V.
The compound of any of the above claims, wherein the nucleobase sequence of the
modified oligonucleotide is at least 90% complementary is at least 95% complementary,
or is 100% complementary to the nucleobase sequence of miR-21 (SEQ ID NO: 1).
The compound of any of the above claims wherein each bicyclic nucleoside is
independently selected from an LNA nucleoside, a cEt nucleoside, and an ENA
nucleoside. |
The compound of any of claims 1 to 7, wherein each bicyclic nucleoside is an S-cEt

nucleoside.
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10.

I1.

12.

13.

14.

15.

16.

17.

" R consists of four linked nucleosides N®'-N®*-N*_.N* wherein NV is a 2°-O-

The compound of any of claims 1 to 7, wherein each bicyclic nucleoside is an LNA
nucleoside.

The compound of any of the above claims wherein each non-bicyclic nucleoside is
independently selected from a B-D-deoxyribonucleoside and a 2°-O-methoxyethyl
nucleoside.

The compound of any of claims 1 to 10 wherein each non-bicyclic nucleoside is a p-D-
deoxyribonucleoside.

The compound of any of claims 1 to 10 wherein each non-bicyclic nucleoside is a 2’-O-
methoxyethyl nucleoside.

The compound of any of the above claims 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 1, II, III, IV or V.

The compound of any of the above 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 of claims 1 to 15 wherein at least one cytosine is a 5-methyl
cytosine, or wherein each cytosine is a 5-methylcytosine.

The compound of claim 1 wherein:

methoxyethyl nucleoside and each of N**-N*-N** is a B-D-deoxyribonucleoside;
each N”is an S-cEt nucleoside;
each N9 is a p-D-deoxyribonucleoside; and
N?is a 2’-O-methoxyethyl nucleoside;
b. each R is a 2°-O-methoxyethyl nucleoside; X is 1;
each N®is an S-cEt nucleoside;
each N?is a -D-deoxyribonucleoside; and
N*is a 2’-O-methoxyethyl nucleoside;
c. each R is a 2’-O-methoxyethyl nucleoside; X is 1;
each N®is an S-cEt nucleoside;
each N is a 2°-O-methoxyethyl nucleoside; and
N*is a 2’-O-methoxyethyl nucleoside;
d. each R is a 2’-O-methoxyethyl nucleoside; X is 1;

each N®is an S-cEt nucleoside;
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18.

each N9 is a p-D-deoxyribonucleoside; and
N%is an S-cEt nucleoside;
e. each R is a 2°-O-methoxyethyl nucleoside; X is 1;
each NPis an LNA nucleoside;
ecach N%is a B-D-deoxyribonucleoside; and
N”is a 2’-O-methoxyethyl nucleoside; or
f. each R is a 2°-O-methoxyethyl nucleoside; X is 1;
each N®is an LNA nucleoside;
each N%is a B-D-deoxyribonucleoside; and
N”is an LNA nucleoside.
The compound of claim 1, wherein the modified oligonucleotide has a structure selected
from:
T CrArArCsArTECsApGrTECs TeGrARUsAAGECs TEA, and
Te"*CAACSATCsAGTCsTGAUSAAGCTAg

wherein nucleosides not followed by a subscript indicate p-D-deoxyribonucleosides,

nucleosides followed by a subscript “E” indicate 2°’-MOE nucleosides, nucleosides fdllowed

by a subscript “S” indicate S-cEt nucleosides, and superscript “Me” indicates a 5-methyl

group on the base of the nucleoside.

19. The compound of claim 2 wherein:

a.

NY is a 2’-0-methoxyethyl nucleoside;
each NP is an S-cEt nucleoside;

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

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

each N is a 2’-O-methoxyethyl nucleoside; and
N”is a 2’-O-methoxyethyl nucleoside;

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

each N is a B-D-deoxyribonucleoside;
each N is a -D-deoxyribonucleoside; and
N7 is an S-cEt nucleoside;

NY is a 2°-O-methoxyethyl nucleoside;

each N® is an LNA nucleoside;
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20.

each N9 is a B-D-deoxyribonucleoside; and

N” is a 2°-O-methoxyethyl nucleoside; or

NM is a 2°-O-methoxyethyl nucleoside;

each N® is an LNA nucleoside;

each N is a p-D-deoxyribonucleoside; and

N” is an LNA nucleoside.

The compound of claim 2, wherein the modified oligonucleotide has a structure selected
from:

ACsATCSAGTC{TGAUSAAGCSTAE,
ApCsApTECsArGeTrCs TeGrAEUSARARGECs TEA,
A C AT CsAGTYCsTGATSAAGCsTAG,
ArCsATCSAGTCsTGAUSAAGCTAg, and

A C ATV CAGTY CsTGATsAAGMCTA,

wherein nucleosides not followed by a subscript indicate B-D-deoxyribonucleosides,

nucleosides followed by a subscript “E” indicate 2°-MOE nucleosides, nucleosides followed

by a subscript “S™ indicate S-cEt nucleosides, and superscript “Me” indicates a 5-methyl

group on the base of the nucleoside.

21

22.

The compound of claim 3 wherein:
a. each R is a 2°-O-methoxyethyl nucleoside; X is 1;
each N® is an S-cEt nucleoside;
each N? is a B-D-deoxyribonucleoside;
NY is a p-D-deoxyribonucleoside; and
N? is a 2°-O-methoxyethyl nucleoside;
b. each R is a 2’-O-methoxyethyl nucleoside; X is 1;
each N® is an S-cEt nucleoside;
each N is a p-D-deoxyribonucleoside;
NY is a p-D-deoxyribonucleoside; and
N7 is an S-cEt nucleoside; or
c. each R is a 2°-O-methoxyethyl nucleoside; X is 1;
each N®is an S-cEt nucleoside;
each N?is a B-D-deoxyribonucleoside;
NY is an S-cEt nucleoside; and
N? is an S-cEt nucleoside.

The compound of claim 4 wherein:
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23.

24.

25.

26.
27.

28.

NM is a 2’-O-methoxyethyl nucleoside;

each NP is an S-cEt nucleoside;

each N%is a B-D-deoxyribonucleoside;

NY is a B-D-deoxyribonucleoside;

N?is a 2°-O-methoxyethyl nucleoside; and

NM is a 2°-O-methoxyethyl nucleoside;

each NPis an S-cEt nucleoside:

each N? is a B-D-deoxyribonucleoside;

NY is a f-D-deoxyribonucleoside; and

N”is an S-cEt nucleoside;

N is a 2’-O-methoxyethyl nucleoside;

each N®is an S-cEt nucleoside;

each N9 is a B-D-deoxyribonucleoside;

NY is an S-cEt nucleoside; and

N”is an S-cEt nucleoside.

The compound of claim 5 wherein:

N" is a 2°-O-methoxyethyl nucleoside;

each N”is an S-cEt nucleoside;

each N is a f-D-deoxyribonucleoside; and

N”is a 2’-O-methoxyethyl nucleoside.

The compound of any of the above claims wherein the modified oligonucleotide has the
nucleobase sequence of SEQ ID NO: 3 or wherein the modified oligonucleotide has the
nucleobase sequence of SEQ ID NO: 4, and wherein each T in the sequence is
independently selected from a T and a U.

Use of a compound of any of claims 1 to 24 in the manufacture of a medicament for
inhibiting the activity of miR-21 in a cell, wherein the medicament is to be contacted to a
cell.

The use of claim 25, wherein the cell is in vivo or wherein the cell is in vitro.

The use of claim 25 or 26 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 24 in the manufacture of a medicament for
decreasing collagen expression in a cell, wherein the medicament is to be contacted to a

cell.
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29.

30.
31.

32.

33.

34.

35.

36.

37.

Use of a compound of any of claims 1 to 24 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 medicament is to be adiministered
into the subject having a disease associated with miR-21.

The use of claim 29, wherein the disease is fibrosis.

The use of claim 30, 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 31 wherein:

a. the kidney fibrosis is present in a subject having a disease selected from
glomerulosclerosis, tubulointerstitial fibrosis, [gA nephropathy, interstitial
fibrosis/tubular atrophy; chronic kidney damage, glomerular disease,
glomerulonephritis, 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

d. the subject has chronic obstructive pulmonary disease.

Use of a compound of any of claims 1 to 24 in the manufacture of a medicament for
treating a fibroproliferative disorder in a subject, wherein the medicament is to be
administered into the subject.

The use of any of claims 25 to 33 comprising selecting a subject having elevated miR-21
expression in one or more tissues.

The use of any of claims 29 to 33 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 of claims 29 to 35 wherein the adminstration 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 of claims 29 to 36 wherein said treatment comprising administration of at
least one therapeutic agent selected from an anti-inflammatory agent, an

immunosuppressive agent, an anti-diabetic agent, digoxin, a vasodilator, an angiotensin II
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38.
39.

40.

41.
42.

43.
44.
45.
46.
47.

48.

409.

50.

51.

52.

53.

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.

The use of claim 29, wherein the disease is cancer.

The use of claim 38 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 any of claims 38 or 39 wherein said treatment further comprising
administration of at least one additional anti-cancer therapy to the subject.

The use of any of claims 25 to 40, wherein the subject is a human.

The use of any of claims 25 to 41, wherein the compound is present as a pharmaceutical
composition.

A compound of any of claims 1 to 24, for use in therapy.

A compound of any of claims 1 to 24, for use in the treatment of fibrosis.

A compound of any of claims 1 to 24, for use in promoting wound healing.

A compound of any of claims 1 to 24, for use in treating cancer.

A compound of any of claims 1 to 24, for use in preventing and/or delaying the onset of
metastasis.

A compound of any of claims 1 to 24, for use in treating cardiac disease.

Use of a compound of any one of claims 1 to 24 for the preparation of a medicament.
Use of a compound of any one of claims 1 to 24 for the preparation of a medicament for
treating fibrosis.

Use of a compound of any one of claims 1 to 24 for the preparation of a medicament for
promoting wound healing. |

Use of a compound of any one of claims 1 to 24 for the preparation of a medicament for
treating cancer.

Use of a compound of any one of claims 1 to 24 for the preparation of a medicament for

preventing and/or delaying the onset of metastasis.
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