
emergence of resistance mutations in HCV requires treatment with additional agents. Developing 

therapies include NS3/4A protease inhibitors, NS5A protein inhibitors, nucleoside/tide NS5B polymerase 

inhibitors and non-nucleoside NS5B inhibitors. However, there remains a need for additional therapies to 

treat infected individuals who do not respond to current treatments, who relapse following successful 

treatment, or who have a low tolerability for one or more currently used drugs. Resistance to antiviral 

therapy is a major problem associated with a high mutation rate of HCV and is seen even with 

combinations of drugs working through multiple mechanisms. Accordingly, therapeutics that target 

conserved, mutation-resistant viral host factors, such as miR-122, represent an opportunity to effect 

higher and more durable cure rates. 

SUMMARY ©F-JJWEKWON 
In one aspect, the present invention refers to a. compound comprising a modified oligonucleotide 

consisting of .16 to 22 linked nucleosides, wherein the nucleobase sequence of the modified 

oligonucleotide is complementary to miR-122 (SEP ID NO; 1) and wherein the modified oligonucleotide 

comprises at least 16 contiguous nucleosides of the following nucleoside pattern I in the 5' to 3' 

orientation: (R)X-NO-NO-NB-NB-NO-NB-NO-NB-NO-NB-NB-(NZ)Y. wherein each R is. 

independently, a non-bicvclic nucleoside or a bicvclic nucleoside; X is from 4 to 10; eachNB is. 

independently, a bicyclic nucleoside; each NO is. independently, a non-hicvclic nucleoside; Y is 0 or 1; 

and NZ is a modified nucleoside or an unmodified nucleoside. In another aspect, the present invention 

refers to a compound of the structure: 

MO 

Y 

AcHN O 

wherein. X is a phosphodiester linkage: m is 1; N is a B-D-deoxvriboadenosine: Y is a phosphodiester 

linkage; and MO is a modified oligonucleotide having the structure 
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ApMeCpABM8CgMeCpApTgTGU<!C<ACv!AC<TC«iC^ (SEP ID NO: 4). wherein the superscript "Me" 

indicates 5-methylcytosine, wherein nucleosides not followed by a subscript are 8-D-

deoxvribonucleosides, nucleosides followed by a subscript "E" are 2'-MQE nucleosides, nucleosides 

followed bv a subscript "S" are S-cEt nucleosides, and each, internucleoside linkage is a phosphorothioate 

internuoleoside linkage: and wherein Y is linked to the 3' terminus of the modified oligonucleotide.!!! 

another aspect, the present invention refers to a pharmaceutical composition comprising the compound as 

described herein and a pharmaceutically acceptable carrier, in. a further aspect, the present invention. 

refers to use of a compound as disclosed herein, or the pharmaceutical composition as disclosed herein, 

in the manufacture of a medicament for treating an HCV-infected human, subject. 

Provided herein are compounds comprising a modified oligonucleotide consisting of 16 to 22 

linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is complementary to 

miR-122 (SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 16 contiguous 

nucleosides of the following nucleoside pattern I in the 5' to 3' orientation: 

(R)X-NQ-NQ-NB-NB-NQ-NB-NQ-NB-NQ-NB-NB-(NZ)Y 

wherein each R is, independently, a non-bicyclic nucleoside or a bicyclic nucleoside; 

X is from 4 to 10; 

each NB is, independently, a bicyclic nucleoside; 

each NQ is, independently, a non-bicyclic nucleoside; 

Y is 0 or 1; and 

Nz is a modified nucleoside or an unmodified nucleoside. 

In certain ejgbe4imeateex.am.ples. a compound provided herein comprises a modified 

oligonucleotide comprising 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 I. 

In certain exmnplesembeefeaeats. each bicyclic nucleoside is independently selected from an 

LNA nucleoside, a cEt nucleoside, and an ENA nucleoside. In certain exampleseflabedHaeafe. at least two 

bicyclic nucleosides are different from one another. In certain exarnplesembedmeate, all bicyclic 

nucleosides have the same sugar moiety as one another. In certain examplesembefeaeats. each bicyclic 

nucleoside is a cEt nucleoside. In certain exampleserobodimenta. a cEt nucleoside is an S-cEt nucleoside. 

In certain examplesegabe4meats. a cEt nucleoside is an R-cEt nucleoside. In certain 

examplesembodiments. each bicyclic nucleoside is an LNA nucleoside. 



In certain embadimentsexampl es. at least two non-bicyclic nucleosides comprise sugar moieties 

that are different from one another. In certain examplesembodHReftts, each non-bicyclic nucleoside has 

the same type of sugar moiety. In certain examplesembadimeRts. each non-bicyclic nucleoside is 

independently selected from a p-D-deoxyribonucleoside, a P-D-ribonucleoside, 2'-0-methyl nucleoside, a 

2' -O-methoxyethyl nucleoside, and a 2' -fluoronucleoside. In certain examplesembedmeats. each non-

bicyclic nucleoside is independently selected from a P-D-deoxyribonucleoside, and a 2'-O-methoxyethyl 

nucleoside. In certain examplesembodiments, cach non-bicyclic nucleoside is a (3-D-deoxyribonucleoside. 

In certain examplesembedmeets, each non-bicyclic nucleoside is a 2'-MOE nucleoside. In certain 

examplesembedimeats, no more than two non-bicyclic nucleosides are 2'-MOE nucleosides, wherein 

each other non-bicyclic nucleoside is a (3-D-deoxyribonucleoside. In certain examplesembodimeflfe. the 

5'-most and the 3'-most non-bicyclic nucleosides are 2'-MOE nucleosides and each other non-bicyclic 
nucleoside is a (3-D-deoxyribonucleoside. In certain examplesembodiments. two non-bicyclic nucleosides 
are 2'-MOE nucleosides and each other non-bicyclic nucleoside is a P-D-deoxyribonucleoside. 

In certain examplesembedimeHts, each R is a 2'-MOE nucleoside. In certain 

examplesembedimeafe. X is 4, 5, 6, 7, 8, 9, or 10. In certain examplesemke&ffleRte. Y is 0. In certain 

examplesembodiments, Y is 1. 

In certain examplesemhodimefrts, X is 7, each R is a 2'-O-methoxyethyl nucleoside, each NBis an 

S-cEt nucleoside, each NQ is a P-D-deoxyribonucleoside, and Y is 0. 

In ccrtain examplesembedHBeats. X is 4; (R)x is N^-N^-N^-N"4, wherein each of NR1 and is 

a S-cEt nucleoside and each of N62 and NR4 is a P-D-deoxyribonucleoside; each NB is an S-cEt nucleoside; 

eachNQ is a P-D-deoxyribonucleoside; Y is 1; andNzis a P-D-deoxyribonucleoside. 

In certain examplesembodiments, X is 4; (R)x is NR1-NR2-NR3-NR4, wherein each of NR1 and NR4 is 
pft n n 

a S-cEt nucleoside and each of N and N is a P-D-deoxyribonucleoside; each N is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; Y is 1; and Nz is a 2'-O-methoxyethyl nucleoside. 

In certain examplesembedHtwarts. X is 7; (R)x is NR1 -N^-N113-N^-N115-NR6-NR7, wherein each of 

NRI, NR2, NR3, and NR4 and is a 2'-O-methoxyethyl nucleoside, each of NR5 and NR7 is a P-D-

deoxyribonucleoside, and NR6 is S-cEt nucleoside; each NB is an S-cEt nucleoside; each N° is a P-D-

deoxyribonucleoside; and Y is 0. 

In certain examplesembodiments. X is 7; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR?, wherein each of 

NR1, N"2, NR3, NR4' and NR5 is a 2'-O-methoxyethyl nucleoside, NR6 is S-cEt nucleoside, and NR7 is a p-D-

deoxyribonucleoside; each NB is an S-cEt nucleoside; eachN0 is a P-D-deoxyribonucleoside; and Y is 0. 
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In certain examplese»kM4aamte. X is 7; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR7, wherein each of NR1, 

N1*2, N113, NR4, NRS, and NR6 is 2'-0-methoxyethyl nucleoside, and NR7 is a p-D-deoxyribonucleoside; each NB 

is an S-cEt nucleoside; each NQ is a P-D-deoxyribonucleoside; and Y is 0. 

In certain examplesembedaaeate. X is 10; (R)x is NW-NM-NM-NR4-NM-NM-NR7-NR8-N18-NR10) 

wherein each of NR1, N82, NR3, NR4, NR5, and NR6 is 2'-0-methoxyethyl nucleoside, each of NR7 and NR9 is a an 

S-cEt nucleoside; each of NRS and NR1° is a p-D-deoxyribonucleoside; each NB is an S-cEt nucleoside; each NQ 

is a p-D-deoxyribonucleoside; and Y is 0. 

In certain examplesambedjmeate. Xis 10; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR7-NR8-NR9-NR10, 

wherein each of NR1, N1*2, N113, NR4, NR5, and NR6 is 2'-O-methoxyethyl nucleoside, each of NR7 and NR9 is a an 

S-cEt nucleoside; and each of NRS and NR1° is a p-D-deoxyribonucleoside; each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; Y is 1 and Nz is a 2'-O-methoxyethyl nucleoside. 

In certain examplesembedHBeats. X is 4; (R)x is NR1-NR2-NR3-NR4, wherein each of NRiand NR4 is art 

S-cEt nucleoside, and each of NR1 and NR3 is a p-D-deoxyribonucleoside; each NB is an S-cEt nucleoside; each 

N° is a p-D-deoxyribonucleoside; Y is 1 and Nz is a P-D-deoxyribonucleoside. 

In certain examplesembodmeate. X is 4; (R)x is NR1-NR2-NR3-NR4, wherein NR1 is a 2'-0-

methoxyethyl nucleoside, each of N512 and NR4 is an S-cEt nucleoside, and Nu3 is a P-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; each NQ is a P-D-deoxyribonucleoside; Y is 1 and Nz is a 2'-O-methoxyethyl 

nucleoside. 

In certain examplesembodimeete. 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-122 (SEQ ID NO: 1). 

In certain examplesembedkaeBts. wherein at least one internucleoside linkage is a modified 

intemucleoside linkage, or wherein each internucleoside linkage is a modified internucleoside linkage, and, 

optionally, wherein the modified internucleoside linkage is a phosphorothioate internucleoside linkage. 

In certain examplesembedimeRte. the nucleobase sequence of the modified oligonucleotide is selected 

from SEQ ID NOs: 3 to 6, wherein each T is independently selected from T and U. 

In certain examplesembedimeats. the modified oligonucleotide has 0, 1, 2, or 3 mismatches with 

respect to the nucleobase sequence of miR-122. 

In certain examplesembedmetrts-a compound has the structure: 

AEMeCEAEMeCEMeCEAETETGUsCsACsACsTCsCs (SEQ ID NO: 4); 

CsCAsTTGUsCsACsACsTCsCsA (SEQ ID NO: 3); 
MeCsCATsTGTsMeCsAMeCsAMeCsTMeCsMeCsAE(SEQ ID NO: 3); 

AEMeCEAEMeCECAsTTGUsCsACsACsTCsCs(SEQ ID NO: 4); 

AEMeCEAEMeCEMeCEAsTTGUsCsACsACsTCsCs(SEQ ID NO: 4); 

AEMeCEAEMeCEMeCEAETTGUsCsACsACsTCsCs(SEQ ID NO: 4); 
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MeCEAEAEAEMeCEAECsCAsTTGUsCsACsACsTCsCs(SEQ ID NO: 5); 
MeCEAEAEAEMeCEAECsCAsTTGUsCsACsACsTCsCsTE(SEQ ID NO: 6); 

CsCAUsTGUsCsACsACsTCsCsA (SEQ ID NO: 3); or 
MeCECsAUsTGUsCsACsACsTCsCsAE(SEQ ID NO: 3); 

wherein the superscript "Me" indicates 5-methylcytosine; nucleosides not followed by a subscript are (3-

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

followed by a subscript "S" are S-cEt nucleosides; and each internucleoside linkage is a phosphorothioate 

internucleoside linkage. 

In some exanipleset&betlifaegts, a compound has the structure: 

UsTGUsCsACsACsTCsCsAs; or 

CsAsCsAsCsUsCsCs 

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

a subscript "S" are S-cEt nucleosides; and each internucleoside linkage is a phosphorothioate 

internucleoside linkage. In some such examplesembodiments. the compound is compound 38591, 38633, 

38998, or 38634. 

Any of the compounds provided herein may comprise a conjugate moiety linked to the 5' 

terminus or the 3' terminus of the modified oligonucleotide. In certain examplesembedimente. the 

compound comprises a conjugate moiety linked to the 3' terminus of the modified oligonucleotide. In 

certain examplesembedaaetrts, the compound comprises a conjugate moiety linked to the 5' terminus of 

the modified oligonucleotide. In certain examplesembodiments, the compound comprises a first conjugate 

moiety linked to the 3' terminus of the modified oligonucleotide and a second conjugate moiety linked to 

the 5' terminus of the modified oligonucleotide. In certain examplesembedmeats, the conjugate moiety 

comprises at least one ligand selected from a carbohydrate, cholesterol, a lipid, a phospholipid, an 

antibody, a lipoprotein, a hormone, a peptide, a vitamin, a steroid, and a cationic lipid. 

In certain examples«Bfeed«aeffte, a compound has the structure Ln-linker-MO, wherein each L is, 

independently, a ligand and n is from 1 to 10; and MO is a modified oligonucleotide. 

In certain exaroplesembedimenta, a compound has the structure 1,,,-linker-X-MO, wherein each L 

is, independently, a ligand and n is from 1 to 10; X is a phosphodiester linkage or a phosphorothioate 

linkage; and MO is a modified oligonucleotide. 

In certain examplesembodiments. a compound has the structure Ln-linker-XrNm-X2-MO, wherein 

each L is, independently, a ligand and n is from 1 to 10; each N is, independently, a modified or 

unmodified nucleoside and m is from 1 to 5; Xi and X2 are each, independently, a phosphodiester linkage 

or a phosphorothioate linkage; and MO is a modified oligonucleotide. 
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In certain exampleseR&efeaesta. a compound has the structure Ln-linker-X-Nm-Y-MO, wherein 

each L is, independently, a ligand and n is from 1 to 10; each N is, independently, a modified or 

unmodified nucleoside and m is from 1 to 5; X is a phosphodiester linkage or a phosphorothioate linkage; 

Y is a phosphodiester linkage; and MO is a modified oligonucleotide. 

In certain examplesembodimeate. a compound has the structure L„-linker-Y-Nm-Y-MO, wherein 

each L is, independently, a ligand and n is from 1 to 10; each N is, independently, a modified or 

unmodified nucleoside and m is from 1 to 5; each Y is a phosphodiester linkage; and MO is a modified 

oligonucleotide. 

In certain examplesefflhedimefrts. if n is greater than 1, Ln-1 inker has the structure: 

L - Q' 4 S - Q" -
I J n 

wherein each L is, independently, a ligand; n is from 1 to 10; S is a scaffold; and Q' and Q" are, 

independently, linking groups. 

In certain examplesembodimeats. Q' and Q" are each independently selected from a peptide, an 

ether, polyethylene glycol, an alkyl, a CrC2o alkyl, a substituted CrC2o alkyl, a C2-C2o alkenyl, a 

substituted C2-C20 alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a CrC20 alkoxy, a substituted 

Ci-C20 alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), succinimidyl 4-(N-

maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. 

In certain examplesembedmefffe, a scaffold links 2, 3, 4, or 5 ligands to a modified 

oligonucleotide. In certain embodiments, a scaffold links 3 ligands to a modified oligonucleotide. 

A nonlimiting exemplary Structure E is Structure E(i): 

wherein Li, L2, and L3 are each, independently, a ligand; Q'i, Q'2, Q'3, and Q" are each, independently, a 

linking group; and Ri, R2, R3, and R4 are each, independently, selected from H, Ci-Cg alkyl, and 

substituted CrC6 alkyl. 
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In some examplesembedkaeats. Q'i, Q'2, Q'3, and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a CrC2o alkyl, a substituted C1-C20 alkyl, a C2-C2o 

alkenyl, a substituted C2-C2o alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a Ci-C2o alkoxy, a 

substituted CrC20 alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-(N-maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some 

examplesembodimente, R,, R2, R3, and R4 are each, independently, selected from H, methyl, ethyl, propyl, 

isopropyl, and butyl. In some examplesetRbeefoaeftte, Ri, R2, R3, and R4 are each selected from H and 

methyl. 

A further nonlimiting exemplary Structure E is Structure E(ii): 

wherein Lh L2, and L3 are each, independently, a ligand; Q'b Q'2, Q'3, and Q" are each, independently, a 

linking group; and R) is selected from H, CrC6 alkyl, and substituted CrC6 alkyl. 

In some examplesemtotimeats, Q'i, Q'2, Q'3, and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a CrC2o alkyl, a substituted CrC2o alkyl, a C2-C20 

alkenyl, a substituted C2-C20 alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a CrC20 alkoxy, a 

substituted CrC2o alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-(N-maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some 

examplesesabedaBeate, Ri is selected from II, methyl, ethyl, propyl, isopropyl, and butyl. In some 

examplesefflbedmeate, R, is H or methyl. 

A further nonlimiting exemplary Structure E is Structure E(iii): 

PQ'iLi 

OQ'3L3 

0 

A NR1Q'1L^ 
0 

•QR4N 
0 

o 
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wherein L], L2, and L3 are each, independently, a ligand; Q'b Q'2, Q'3, and Q" are each, independently, a 

linking group; and Ri, R2, R3, R4, and R5 are each, independently, selected from H, Ci-C6 alkyl, and substituted 

CrC6 alkyl. 

In some examplesembodimeate, Q'i, Q'2, Q'3, and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a C1-C20 alkyl, a substituted CrC2o alkyl, a C2-C2o alkenyl, a 

substituted C2-C2o alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a Ci-C2o alkoxy, a substituted C1-C20 

alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), succinimidyl 4-(N-

maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some examplesembedwReats. 

Ri, R2, R3, R4, and R5 are each, independently, selected from H, methyl, ethyl, propyl, isopropyl, and butyl. In 

some examplesembedttaeats-Ri, Ri, R3, R4, and R5 are each selected from H and methyl. 

A further nonlimiting exemplary Structure E is Structure E(iv): 

wherein L, and L2 are each, independently, a ligand; Q'i, Q'2, and Q" are each, independently, a linking group; 

and R], R2, and R3 are each, independently, selected from H, Ci-C6 alkyl, and substituted Ci-C6 alkyl. 

In some examplesembediments, Q' 1, Q'2, and Q" are each, independently, selected from a peptide, an 

ether, polyethylene glycol, an alkyl, a C!-C2o alkyl, a substituted C|-C2o alkyl, a C2-C2o alkenyl, a substituted 

C2-C20 alkenyl, a C2-C2o alkynyl, a substituted C2-C2o alkynyl, a C1-C20 alkoxy, a substituted CrC2o alkoxy, 

amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), succinimidyl 4-(N-maleimidomethyl) 

cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some examj^esefflbediments, Ri, R2, and R3 are 

each, independently, selected from H, methyl, ethyl, propyl, isopropyl, and butyl. In some 

examglesefflbedHHeHts-Ri, R2, and R3 are each selected from H and methyl. 

A further nonlimiting exemplary Structure E is Structure E(v): 

wherein Li and L2 are each, independently, a ligand; Q'b Q'2, and Q" are each, independently, a linking group; 

and Rt, R2, and R3 are each, independently, selected from H, Ci-C6 alkyl, and substituted CpQ alkyl. 
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In some examplesembetfeteRte. Q'i, Q\. and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a CrC2o alkyl, a substituted CrC2o alkyl, a C2-C2o 

alkenyl, a substituted C2-C20 alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a CrC20 alkoxy, a 

substituted CrC20 alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-(N-maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some 

examplesembodiments. Rj, R2, and R, are each, independently, selected from II, methyl, ethyl, propyl, 

isopropyl, and butyl. In some examplesetabedtaaeBfe-Ri. R2, and R, are each selected from I I and methyl. 

A further nonlimiting exemplary Structure E is Structure E(vi): 

NR^L, 

wherein Lh L2, and L3 are each, independently, a ligand; Q'h Q'2, Q'3, and Q" are each, independently, a 

linking group; and Rb R2, and R3 are each, independently, selected from H, CrC6 alkyl, and substituted 

C,-C6 alkyl. 

In some exampleseffibedkBeats. Q'i, Q'2, Q'3, and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a CrC2o alkyl, a substituted CrC20 alkyl, a C2-C20 

alkenyl, a substituted C2-C20 alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a Ci-C20 alkoxy, a 

substituted CrC2o alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-(N-maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some 

examplesembedmeafe, Rb R2, and R3 are each, independently, selected from H, methyl, ethyl, propyl, 

isopropyl, and butyl. In some examplesetabe&aefits-Ri, R2, and R3 are each selected from H and methyl. 

A further nonlimiting exemplary Structure E is Structure E(vii): 

•Q' 

,OH 

L-i Q'-| R-|N 
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wherein Lu L2, and L3 are each, independently, a ligand; Q'i, Q'2, Q'3, and Q" are each, independently, a 

linking group; Rb R2, and R3 are each, independently, selected from H, Ci-C6 alkyl, and substituted CrC6 

alkyl; and Z and Z' are each independently selected from O and S. 

In some examplesefflbetfoaeats, Q'i, Q'2, Q'3, and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a Ci-C20 alkyl, a substituted Ci-C20 alkyl, a C2-C2o 

alkenyl, a substituted C2-C20 alkenyl, a C2-C20 alkynyl, a substituted C2-C2o alkynyl, a CrC20 alkoxy, a 

substituted Ci-C20 alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-(N-maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some 

examplesefflfeectgaeafc, Ri, R2, and R3 are each, independently, selected from H, methyl, ethyl, propyl, 

isopropyl, and butyl. In some examplesembedmeftts-Ri. R2, and R3 are each selected from H and methyl. 

In some examplesembefeaeats. Z or Z' on at least one P atom is S. and the other Z or Z' is O (i.e., a 

phosphorothioate linkage). In some examplesembedfa»eats. each -0P(Z)(Z')0- is a phosphorothioate 

linkage. In some examplesembefenegte. Z and Z' are both O on at least one P atom (i.e., a 

phosphodiester linkage). In some examplesembodiments. each -0P(Z)(Z')0- is a phosphodiester 

linkage. 

A further nonlimiting exemplary Structure E is Structure E(viii): 
NR?Q'?L;> 

L-jQ'-jR-jN 

wherein L,, L2, and L3 are each, independently, a ligand; Q'h Q'2, Q'3, and Q" are each, independently, a 

linking group; and Ri, R2, R3, and R4 are each, independently, selected from H, C1 -C6 alkyl, and 

substituted CrC6 alkyl. 

In some examplesetBbefeaeate, Q'i, Q'2, Q'3, and Q" are each, independently, selected from a 

peptide, an ether, polyethylene glycol, an alkyl, a Ci-C20 alkyl, a substituted Ci-C20 alkyl, a C2-C20 

alkenyl, a substituted C2-C20 alkenyl, a C2-C20 alkynyl, a substituted C2-C20 alkynyl, a CrC20 alkoxy, a 

substituted Ci-C2o alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-(N-maleimidomethyl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. In some 

examplesembodiments. Ri, R2, R3, and R4 are each, independently, selected from H, methyl, ethyl, propyl, 

isopropyl, and butyl. In some examplesembedlmeats-Ri, R2, R3, and R, are each selected from H and 

methyl. 
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Nonlimiting exemplary scaffolds and/or linkers comprising scaffolds, and synthesis thereof, are 

described, e.g., PCT Publication No. WO 2013/033230, U.S. Patent No. 8,106,022 B2, U.S. Publication 

No. 2012/0157509 Al; U.S. Patent No. 5,994,517; U.S. Patent No. 7,491,805 B2; U.S. Patent No. 

8,313,772 B2; Manoharan, M., Chapter 16, Antisense Drug Technology, Crooke, S.T., Marcel Deltker, 

Inc., 2001,391-469. 

In certain exampleseTOfeedroeafe, a compound has the structure: 

wherein: 
B is selected from -()-, -S-, -N(RN)-, -Z-P(Z')(Z")0-, -Z-P(Z')(Z")0-Nm-X-, and -Z-

P(Z')(Z")0-Nm-Y-; 

MO is a modified oligonucleotide; 

RN is selected from H, methyl, ethyl, propyl, isopropyl, butyl, and benzyl; 

Z, Z', and Z" are each independently selected from O and S; 

each N is, independently, a modified or unmodified nucleoside; 

m is from 1 to 5; 

X is selected from a phosphodiester linkage and a phosphorothioate linkage; 

Y is a phosphodiester linkage; and 

the wavy line indicates the connection to the rest of the linker and ligand(s). 

In certain examplesembodiments. X is a phosphodiester linkage. 

In certain examplesembodimettts, n is from 1 to 5, 1 to 4, 1 to 3, or 1 to 2. In certain 

examplesefafeecfeaeats, n is 3. 

In certain examplesembtxftmeftfe, at least one ligand is a carbohydrate. 
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In certain examplesembedaaeete. at least one ligand is selected from mannose, glucose, 

galactose, ribose, arabinose, fructose, fucose, xylose, D-mannose, L-mannose, D-galactose, L-galactose, 

D-glucose, L-glucose, D-ribose, L-ribose, D-arabinose, L-arabinose, D-fructose, L-fructose, D-fucose, L-

fucose, D-xylose, L-xylose, alpha-D-mannofuranose, beta-D-mannofuranose, alpha-D-mannopyranose, 

beta-D-mannopyranose, alpha-D-glucofuranose, Beta-D-glucofuranose, alpha-D-glucopyranose, beta-D-

glucopyranose, alpha-D-galactofuranose, beta-D-galactofuranose, alpha-D-galactopyranose, beta-D-

galactopyranose, alpha-D-ribofiiranose, beta-D-ribofuranose, alpha-D-ribopyranose, beta-D-ribopyranose, 

alpha-D-fructofuranose, alpha-D-fructopyranose, glucosamine, galactosamine, sialic acid, N-

acetylgalactosamine. 

In certain examplesembodiments. at least one ligand is selected from "N-acetylgalactosamine, 

galactose, galactosamine, N-formylgalactosamine, N-propionyl-galactosamine, N-n-

butanoylgalactosamine, and N-iso-butanoyl-galactosamine. 

In certain examplesembodimeftte. each ligand is N-acetyl galactosamine. 

In certain examplesembodiments. a compound has the structure: 

wherein each N is, independently, a modified or unmodified nucleoside and m is from 1 to 5; X[ and X2 

are each, independently, a phosphodiester linkage or a phosphorothioate linkage; and MO is a modified 

oligonucleotide. 

MO 

OH OH 
U~.\ 

(I) 
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In certain examplesembedimegts. a compound provided herein comprises a modified nucleotide 

and a conjugate moiety, wherein the modified oligonucleotide has the structure 

CLCALTTGLTLCACLACLTCLCL (SEQ ID NO: 7), wherein the subscript "L" indicates an LNA and 

nucleosides not followed by a subscript are (3-D-deoxyribonucleosides, and each internucleoside linkage 

is a phosphorothioate internucleoside linkage, and wherein the conjugate moiety is linked to the 3' 

terminus of the modified oligonucleotide and has the structure: 

MO 

X2 

OH OH I 

Y H 
AcHN O X r 

OH OH ^ j 

NH 1 H ^ 
<-v H AcHN O O Q- o 

O 

OH OH r m 

U-V-0 () 
\ \ Q ^ , NH NO 

HO-i.—T~—^|-f H 
AcHN O 

wherein each N is, independently, a modified or unmodified nucleoside and m is from 1 to 5; Xy and X2 

are each, independently, a phosphodiester linkage or a phosphorothioate linkage; and MO is a modified 

oligonucleotide. 

In certain examplesembodiroents. at least one of Xi and X2 is a phosphodiester linkage. In certain 

embodiments, each of X, and X2 is a phosphodiester linkage. In certain embedmeflfeexaroples. m is 1. In 

certain exampleseflAedmefrts. m is 2, 3,4, or 5. 

In certain examplesembodiroents. Nm is N'PN", wherein each N' is, independently, a modifid or 

unmodified nucleoside and p is from 0 to 4; and N" is a nucleoside comprising an unmodified sugar 

moiety. In certain examplesembodiments. p is 0. In certain examplesembodimeafe. p is 1, 2, 3, or 4. 

In certain examplesembodiments. each N' comprises an unmodified sugar moiety. In certain 

examplesembediffteate. each unmodified sugar moiety is, independently, a P-D-ribose or a P-D-

deoxyribose. In ccrtain embodimentsexamples. N" comprises a purine nucleobase. In certain 

exampleseiaabedimeftte. N" comprises a pyrimidine nucleobase. In certain exampleseflabediaaaate. at least 

one N' comprises a purine nucleobase. In certain exampl esembodimenfe, each purine nucleobase is 

independently selected from adenine, guanine, hypoxanthine, xanthine, and 7-methylguanine. In certain 

examplesembedimente, N" is a P-D-deoxyriboadenosine or a p-D-deoxyriboguanosine. In certain 

examplesembefefteftts. at least one N' comprises a pyrimidine nucleobase. In 
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certain examplesefflbedmeate. each pyrimidine nucleobase is independently selected from cytosine, 5-

methylcytosine, thymine, uracil, and 5,6-dihydrouracil. 

In any of the exaropksembefeaeate-described herein, the sugar moiety of each N is 

independently selected from a P-D-ribose, a P-D-deoxyribose, a 2'-0-methoxy sugar, a 2'-0-methyl 

sugar, a 2'-fluoro sugar, and a bicyclic sugar moiety. In certain examplesembediroents. each bicyclic 

sugar moiety is independently selected from a cEt sugar moiety, an LNA sugar moiety, and an ENA sugar 

moiety. In certain examplesembodiments. a cEt sugar moiety is an S-cEt sugar moiety. In certain 

examplesemfeedifseats. a cEt sugar moiety is an R-cEt sugar moiety. In any exampIeseaabedkBeftts 

described herein, the sugar moiety of each N may be independently selected from P-D-ribose, a P-D-

deoxyribose, and a 2'-fluoro sugar. 

Provided herein are compounds comprising a modified nucleotide and a conjugate moiety, 

wherein the modified oligonucleotide has the structure AE^CEAE^CE^CEAETETGUSCSACSACSTCSCS 

(SEQ ID NO: 4), wherein nucleosides not followed by a subscript are P-D-deoxyribonucleosides, 

nucleosides followed by a subscript "E" are 2'-MOE nucleosides, nucleosides followed by a subscript "S" 

are S-cEt nucleosides, and each internucleoside linkage is a phosphorothioate internucleoside linkage; and 

wherein the conjugate moiety is linked to the 3' terminus of the modified oligonucleotide and has the 

structure: 

MO 

OH OH 

Ho\""7 -i 
AcHN 

OH OH 
O \ 

AcHN 

OH OH 

HO^T^ 
AcHN 

O Y o 

,NH 

,NH 

NH 

O 

,Ov/ J 
H 
N 

NH 
A. 

N' O 
H 

X 

(II) 

N 

O 

wherein X is a phosphodiester linkage; m is 1; N is a P-D-deoxyriboadenosine; Y is a phosphodiester 

linkage; and MO is the modified oligonucleotide. 

Provided herein are compounds comprising a modified nucleotide and a conjugate moiety, 

wherein the modified oligonucleotide has the structure CLCALTTGLTLCACLACLTCLCL (SEQ ID NO: 7), 

wherein the subscript "L" indicates an LNA and nucleosides not followed by a subscript are P-D-
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deoxyribonucleosides, and each internucleoside linkage is a phosphorothioate internucleoside linkage, 

and wherein the conjugate moiety is linked to the 3' terminus of the modified oligonucleotide and has the 

structure: 

MO 

OH OH 

HO^"-7^-0' 
AcHN 

H 

(ri) 

AcHN 

HO 
AcHN 

wherein X is a phosphodiester linkage; m is 1; N is a (3-D-deoxyriboadenosine; Y is a phosphodiester 

linkage; and MO is the modified oligonucleotide. In some examplesembodiments. all of the CL 

nucleosides are MeCL nucleosides, wherein the superscript "Me" indicates 5-methylcytosine. 

Provided herein are methods of inhibiting the activity of miR-122 in a cell comprising contacting 

a cell with any compound provided herein. In certain exampleseaafeetfeaeflte. the cell is cell is in vivo. In 

certain examplesembodiments. cell is in vitro. 

Provided herein are methods of administering to an HCV-infected subject any of the compouds 

provided herein. In certain exampleseaabedaaeate. the administering reduces the symptoms of HCV 

infection. In certain exam plesembediaaeats. the administering prevents a rebound in serum HCV RNA. In 

certain exaroplesembodimeftte, the administering delays a rebound in serum HCV RNA. In certain 

examplesembedkBeats, a subject having HCV infection is selected for treatment with a compound 

provided herein. In certain exampleseflafee^feaefite, an HCV-infected subject is infected with one or more 

HCV genotypes selected from genotype 1, genotype 2, genotype 3, genotype 4, genotype 5, and genotype 

6. In certain examplesembedtfBeafe, prior to administration of a compound provided herein, the subject 

was determined to be infected with one or more HCV genotypes selected from genotype 1, genotype 2, 

genotype 3. genotype 4, genotype 5, and genotype 6. In certain exampleseaabedmeffte, the HCV 

genotype is selected from genotype la, genotype lb, genotype 2a, genotype 2b, genotype 2c, genotype 

2d, genotype 3a, genotype 3b, genotype 3c, genotype 3d, genotype 3e, genotype 3f, genotype 4a, 

genotype 4b, genotype 4c, genotype 4d, genotype 4e, genotype 4f, genotype 4g, 
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genotype 4h, genotype 4i, genotype 4j, genotype 5 a, and genotype 6a. In certain examplesembodiments. the 
HCV genotype is selected from genotype la, lb, and 2. 

Any of the methods provided here may comprise administering at least one additional therapeutic 
agent. In certain examplesembedaaeatei. the at least one therapeutic agent is selected from a protease inhibitor, 
a polymerase inhibitor, a cofactor inhibitor, an RNA polymerase inhibitor, a structural protein inhibitor, a non­
structural protein inhibitor, a cyclophilin inhibitor, an entry inhibitor, a TLR7 agonist, and an interferon. In 
certain examplesembodimeBte. the at least one therapeutic agent is selected from a protease inhibitor, an NS5A 
inhibitor, an NS3/4A inhibitor, a nucleoside NS5B inhibitor, a nucleotide NS5B inhibitor, a non-nucleoside 
NS5B inhibitor, a cyclophilin inhibitor and an interferon. In certain examplesembedtmeate. the at least one 
therapeutic agent is selected from interferon alfa-2a, interferon alpha-2b, interferon alfacon-1, peginterferon 
alpha-2b, peginterferon alpha-2a, interferon-alpha-2b extended release, interferon lambda, sofosbuvir, 
ribavirin, telapravir, boceprevir, vaniprevir, asunaprevir, ritonavir, setrobuvir, daclastavir, simeprevir, 
alisporivir, mericitabine, tegobuvir, danoprevir, sovaprevir, and neceprevir. In certain exampleseaabediaaeats. 
the at least one therapeutic agent is selected from an interferon, ribavirin, and telapravir. 

In certain examplesembedments. a subject is infected with an HCV variant that is resistant to at least 
one therapeutic agent. In certain examplesefflbedmegte. a subject is infected with an HCV variant that is 
resistant to a direct-acting anti-viral agent. In certain examplesembedaaeHts, a subject is infectcd with an IICV 
variant that is resistant to at least one therapeutic agent selected from a protease inhibitor, a polymerase 
inhibitor, a cofactor inhibitor, an RNA polymerase inhibitor, a structural protein inhibitor, a non-structural 
protein inhibitor, and a cyclophilin inhibitor. In certain examplesembedaneate. a subject is infected with an 
HCV variant that is resistant to at least one therapeutic agent selected from a protease inhibitor, an NS5A 
inhibitor, an NS3/4A inhibitor, a nucleoside NS5B inhibitor, a nucleotide NS5B inhibitor, a non-nucleoside 
NS5B inhibitor, and a cyclophilin inhibitor. In certain exaniplesetabedmeafe, a subject is infected with an 
HCV variant that is resistant to at least one therapeutic agent selected from sofosbuvir, ribavirin, telapravir, 
boceprevir, vaniprevir, asunaprevir, ritonavir, setrobuvir, daclastavir, simeprevir, alisporivir, mericitabine, 
tegobuvir, danoprevir, sovaprevir, and neceprevir. 

In certain exampleseffibedimente. an HCV-infected subject is a non-responder to at least one 
therapeutic agent. In certain examplesembodimeats, an HCV-infected subject is an interferon non-responder. 
In certain exampleseHafeedmetrts. an HCV-infected subject is a direct-acting anti-viral non-responder. 

Any of the methods provided herein may comprise selecting a subject having a HCV RNA level 
greater than 350,000 copies per milliliter of serum. In certain examplesembedmente. a subject has an HCV 
RNA level between 350,000 and 3,500,000 copies per milliliter of serum. In certain examplesefflbedaaeate. 

a subject has an HCV RNA level greater than 3,500,000 copies per milliliter of serum. 
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In certain exam.plesembeda«eflts, an HCV-infected subject has an HCV-associated disease. In certain 
examplesembedlraents, an HCV-associated disease is cirrhosis, liver fibrosis, steatohepatitis, steatosis, or 
hepatocellular carcinoma. 

In certain examplesemfeodmeBte, an HCV-infected subject has one or more diseases that are not 
HCV-associated diseases. In certain exampleseaabe&meats, an HCV-infected subject is infected with one or 
more viruses other than HCV. In certain examplesembe€fc»8Bfe, an HCV-infected subject is infected with 
human immunodeficiency virus (HIV). In certain examplesemfeedaaeBts. the methods provided herein 
comprise administering an additional therapeutic agent is an anti-viral agent used in the treatment of HIV 
infection. In certain examplesembedBaeats. an additional therapeutic agent is a non-nucleoside reverse 
transcriptase inhibitors (NNRTIs). In certain examplesetBbedkfteats, an additional therapeutic agent is a 
nucleoside reverse transcriptase inhibitors (NRTIs). In certain examplesemfeedkaeate. an additional therapeutic 
agent is a protease inhibitor. In certain examplesembodiments. an additional therapeutic agent is an entry 
inhibitor or fusion inhibitor. In certain examplesembedaseats, an additional therapeutic agent is an integrase 
inhibitor. In certain examplesembediments, an additional therapeutic agent is selected from efavirenz, 
etravirine, nevirapine, abacavir, emtricitabine, tenofovir, lamivudine, zidovudine, atazanavir, darunavir, 
fosamprenavir, ritonavir, enfuvirtide, maraviroc, and raltegravir. 

Any of the methods provided herein may comprise administering a dose of the compound sufficient to 
reduce HCV RNA level. In certain examplesembodimeats, the administered dose of the compound reduces 
HCV RNA level below 40 copies per ml of serum. In certain examplesembedroeafe. the administered dose of 
the compound achieves at least a 2-log reduction in I1CV RNA level. In certain exampleseaabedimeats. 
administering a compound provided herein achieves a sustained virological response. In certain 
examgksefflbedimeHts, the administered dose of the compound is sufficient to achieve an HCV RNA level 
reduction of at least 0.5 fold, at least 1.0 fold, at least 1.5 fold, at least 2.0 fold, or at least 2.5 fold. In certain 
examplesetRbediffleate. the HCV RNA level reduction is achieved after two weeks, three weeks, four weeks, 
five weeks, or six weeks of a first administration of the compound. In certain examplesembediffieRts. a 
compound provided herein is administered once per week, once per two weeks, once per three weeks, once per 
four weeks, or once per month. In certain examplesembediffleats, a compound provided herein is administered 
once per two months or once per three months. In some examplesembedHBeate. a compound provided herein 
is administered once per four weeks. 

In certain examplesembedfetente. the dose of the compound administeredis less than or equal to 5 
mg/kg per week, less than or equal to 5 mg/kg, less than or equal to 4.5 mg/kg, less than or equal to 4.0 mg/kg, 
less than or equal to 3.5 mg/kg, less than or equal to 3.0 mg/kg, less than or equal to 2.5 mg/kg, less than or 
equal to 2.0 mg/kg, less than or equal to 1.5 mg/kg, or less than or equal to 1.0 mg/kg. In certain 
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embedkaeateexamples. the compound is administered at a dose within a range of 1 to 5 mg/kg, or 1 to 4 

mg/kg, or 2 to 5 mg/kg, or 2 to 4 mg/kg. In certain exampleseaabedkaeflts. the dose of the compound 

administered is less than or equal to 10 mg/kg, less than or equal to 7.5 mg/kg, less than or equal to 10 

mg/kg per week, or less than or equal to 7.5 mg/kg per week. 

In certain examplesembodimeate. administration of a compound provided herein normalizes liver 

enzyme levels, wherein the liver enzyme is optionally alanine aminotransferase. 

In any of the exampleseaabefeaeftts-provided herein, the compound is present in a 

pharmaceutical composition. 

Provided herein are compounds for use in treating an HCV-infected subject. 

In certain examplesemhediments. a subject is a human. 

BRIEF DESCRIPTION OF DRAWINGS 
Figure 1A and IB. In vivo potency of anti-miR-122 modified oligonucleotides. (A) Onset and 

duration of action of anti-miR-122, following a single administration of compound at the indicated doses. 

(B) De-repression of ALDOA seven days after a single dose of anti-miR-122 compound at the indicated 

doses. 

Figure 2. Structure of a conjugate moiety comprising three GalNAc ligands. 

Figure 3A, 3B, and 3C. Conjugated modified oligonucleotide structures. 

Figure 4A, 4B, and 4C. In vivo potency of GalNAc-conjugated anti-miR-122 modified 

oligonucleotides. 

Figure 5 A and 5B. Antisense inhibition of miR-122 reduces HCV titer. 

Figure 6A and 6B. In vivo potency of GalNAc-conjugated anti-miR-122 modified 

oligonucleotides. 

Figure 7A and 7B. In vivo potency of GalNAc-conjugated anti-miR-122 modified 

oligonucleotides. 

Figure 8A and 8B. In vivo potency of GalNAc-conjugated anti-miR-122 modified 

oligonucleotides. 

Figure 9A and 9B. Pharmacokinetics of anti-miR-122 compounds. 

DETAILED DESCRIPTION 

Unless defined otherwise, all technical and scientific terms used herein have the same meaning as 

is commonly understood by one of skill in the arts to which the invention belongs. Unless specific 

definitions are provided, the nomenclature utilized in connection with, and the procedures and techniques 
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CLAIMS 

1. A compound comprising a modified oligonucleotide consisting of 16 to 22 linked nucleosides, 

wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-122 

(SEQ ID NO: 1) and wherein the modified oligonucleotide comprises at least 16 contiguous 

nucleosides of the following nucleoside pattern I in the 5' to 3' orientation: 

(R)X-NQ-NQ-NB-NB-NQ-NB-NQ-NB-NQ-NB-NB-(NZ)Y 

wherein each R is, independently, a non-bicyclic nucleoside or a bicyclic nucleoside; 

X is from 4 to 10; 

each NB is, independently, a bicyclic nucleoside; 

each NQ is, independently, a non-bicyclic nucleoside; 

Y is 0 or 1; and 

Nz is a modified nucleoside or an unmodified nucleoside. 

2. The compound of claim 1, wherein the modified oligonucleotide comprises 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 
I. 

3. 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. 

4. The compound of claim 3, wherein each bicyclic nucleoside is a cEt nucleoside. 

5. The compound of claim 4, wherein the cEt nucleoside is an S-cEt nucleoside. 

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

independently selected from a P-D-deoxyribonucleoside, a P-D-ribonucleoside, 2'-0-methyl 

nucleoside, a 2'-O-methoxyethyl nucleoside, and a 2'-fluoronucleoside. 

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

independently selected from a P-D-deoxyribonucleoside, and a 2'-O-methoxyethyl nucleoside. 

8. The compound of any one of the preceding claims, wherein each R is a 2'-MOE nucleoside. 

9. The compound of claim 1 wherein: 

a) X is 7; 

each R is a 2'-O-methoxyethyl nucleoside; 
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each NB is an S-cEt nucleoside; 

each NQ is a (3-D-deoxyribonucleoside; and Y is 0; 

X is 4; (R)x is N^-N^-N^-N114, wherein each of NR1 and N113 is a S-cEt nucleoside and 

each ofN^andN114 is a P-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

eachNQ is a p-D-deoxyribonucleoside; 

Y is 1; andN?is a P-D-deoxyribonucleoside 

X is 4; (R)x is NR1-NR2-NR3-NR4, wherein each ofNR1 and NR4is a S-cEt nucleoside and 

each ofN^andN1*3 is a P-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; 

Y is 1; andNzis a 2'-0-methoxyethyl nucleoside 

X is 7; (R)x is NRI-NR2-NR3-NR4-NR5-NR6-NR7, wherein each of NR1, N*2, and NR4and 

is a 2'-O-methoxyethyl nucleoside, each of NR5 and NR7 is a P-D-deoxyribonucleoside, 

and NR6 is S-cEt nucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a p-D-deoxyribonucleoside; and Y is 0; 

X is 7; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR7, wherein each of NR1, N83, NR4' and 

NR5 is a 2'-O-methoxyethyl nucleoside, NR6 is S-cEt nucleoside, and NR7 is a P-D-

deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a p-D-deoxyribonucleoside; and Y is 0; 

X is 7; (R)x is N^-N^-N^-N^-N^-N^-N117, wherein each of NR1, N112, N113, NR4,NR5, 

and NR6 is 2'-0-methoxyethyl nucleoside, andNR7 is a p-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; and Y is 0; 

X is 10; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR7-NR8-NR9-NR10, wherein each of NR1, N1*2, 

NR3, NR4, NRS, and NR6 is 2'-0-methoxyethyl nucleoside, each of NR7 and NR9 is a an S-
cEt nucleoside; each of NR8 and NR1° is a p-D-deoxyribonucleoside; 
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each NB is an S-cEt nucleoside; 

each NQ is a (3-D-deoxyribonucleoside; and Y is 0; 

h) X is 10; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR7-NR8-NR9-NR10, wherein each of NR1, N1*2, 

NR3, NR4,NR5, and NR<5 is 2'-O-methoxyethyl nucleoside, each of NR7and NR9 is a an S-

cEt nucleoside; and each of NR8 and NR1° is a (3-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; 

Y is 1 and Nz is a 2'-O-methoxyethyl nucleoside; 

i) X is 4; (R)x is NR1-NR2-NR3-NR4, wherein each of NR1and NR4 is an S-cEt nucleoside, and 

each of NR1 and NR3 is a p-D-deoxyribonucleoside; 

each NBis an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; 

Y is 1 and Nz is a P-D-deoxyribonucleoside; 

j) X is 4; (R)x is NR1-NR2-NR3-NR4, wherein NR1 is a 2'-O-methoxyethyl nucleoside, each of 

N112 and NR4 is an S-cEt nucleoside, and N113 is a P-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; 

Y is 1 andNz is a 2'-O-methoxyethyl nucleoside. 

10. 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, optionally, wherein the modified internucleoside linkage is a 

phosphorothioate internucleoside linkage. 

11. 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 6, wherein each T is independently 

selected from T and U. 

12. 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-122. 

13. The compound of claim 1 having the structure: 
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a) AEMeCEAEMeCEMeCEAETETGUsCsACsACsTCsCs; 
b) CsCAsTTGUsCsACsACsTCsCsA; 

c) MeCsCATsTGTsMeCsAMeCsAMeCsTMeCsMeCsAE; 

d) AEMeCEAEMeCECAsTTGUsCsACsACsTCsCs; 

e) AEMeCEAEMeCEMeCEAsTTGUsCsACsACsTCsCs; 

f) AEMeCEAEMeCEMeCEAETTGUsCsACsACsTCsCs; 

g) MeCEAEAEAEMeCEAECsCAsTTGUsCsACsACsTCsCs 

h) MeCEAEAEAEMeCEAECsCAsTTGUsCsACsACsTCsCsTE; 

i) CsCAUsTGUsCsACsACsTCsCsA; or 

j) MeCECsAUsTGUsCsACsACsTCsCsAE 

wherein the superscript "Me" indicates 5-methylcytosine; nucleosides not followed by a 

subscript are |3-D-deoxyribonucleosides; nucleosides followed by a subscript "E" are 2'-MOE 

nucleosides; nucleosides followed by a subscript "S" are S-cEt nucleosides; and each 

internucleoside linkage is a phosphorothioate internucleoside linkage. 

14. The compound of any one of the preceding claims, wherein the compound comprises a conjugate 

moiety linked to the 5' terminus or the 3' terminus of the modified oligonucleotide. 

15. The compound of claim 14, wherein the conjugate moiety comprises at least one ligand selected 

from a carbohydrate, cholesterol, a lipid, a phospholipid, an antibody, a lipoprotein, a hormone, a 

peptide, a vitamin, a steroid, and a cationic lipid. 

16. The compound of claim 14 or claim 15, wherein the compound has the structure: 

Ln-linker-X,-Nm-X2-MO 

wherein each L is, independently, a ligand and n is from 1 to 10; each N is, independently, a 

modified or unmodified nucleoside and m is from 1 to 5; Xi and X2 are each, independently, a 

phosphodiester linkage or a phosphorothioate linkage; and MO is a modified oligonucleotide. 

17. The compound of claim 16, wherein the compound has the structure: 
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wherein: 

B is selected from-O-, -S-, -N(RN)-, -Z-P(Z')(Z")0-, -Z-P(Z')(Z")0-Nm-X-, and -Z-P(Z')(Z")0-

MO is a modified oligonucleotide; 

RN is selected from H, methyl, ethyl, propyl, isopropyl, butyl, and benzyl; 

Z, Z', and Z" are each independently selected from O and S; 

each N is, independently, a modified or unmodified nucleoside; 

m is from 1 to 5; 

X is selected from a phosphodiester linkage and a phosphorothioate linkage; 

Y is a phosphodiester linkage; and 

the wavy line indicates the connection to the rest of the linker and ligand(s). 

18. The compound of any of claim 16 or claim 17, wherein n is 3. 

19. The compound of any one of claims 16 to 18, wherein at least one ligand is a carbohydrate, and 

wherein the carbohydrate is optionally selected from N-acetylgalactosamine, galactose, 

galactosamine, N-formyl galactosamine, N -propionyl-galactosamine, N-n-butanoylgalactosamine, 

and N-iso-butanoyl-galactosamine. 

20. The compound of any one of claims 16 to 19, wherein each ligand is N-acetylgalactosamine. 

21. The compound of any one of claims 16 to 20, wherein the compound has the structure: 

N,n-Y-

MC 

NH 

AcHN 0 

OH OH (I) LtA,-ov 

AcHN O 
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wherein eachN is, independently, a modified or unmodified nucleoside and m is from 1 to 5; Xi and 

X2 are each, independently, a phosphodiester linkage or a phosphorothioate linkage; and MO is a 

modified oligonucleotide. 

22. The compound of claim 21, wherein each of Xi and X2 is a phosphodiester linkage. 

23. The compound of any one of claims 16 to 22, wherein m is 1. 

24. The compound of any one of claims 21 to 23, wherein each N comprises an unmodified sugar 

moiety, wherein each unmodified sugar moiety is, independently, a P-D-ribose or a p-D-

deoxyribose. 

25. The compound of any one of claims 21 to 24, wherein at least one N comprises a purine 

nucleobase, wherein each purine nucleobase is independently selected from adenine, guanine, 

hypoxanthine, xanthine, and 7-methylguanine. 

26. A compound of the structure: 

wherein X is a phosphodiester linkage; m is 1; N is a p-D-deoxyriboadenosine; Y is a 

phosphodiester linkage; and MO is a modified oligonucleotide having the structure 

AEMeCEAEMeCEMeCEAETETGUsCsACsACsTCsCs (SEQ ID NO: 4), wherein the superscript "Me" 
indicates 5-methylcytosine, wherein nucleosides not followed by a subscript are p-D-

deoxyribonucleosides, nucleosides followed by a subscript "E" are 2'-MOE nucleosides, 

nucleosides followed by a subscript "S" are S-cEt nucleosides, and each internucleoside linkage 

MO 

Y 

AcHN O 
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is a phosphorothioate internucleoside linkage; and wherein Y is linked to the 3' terminus of the 

modified oligonucleotide. 

27. A pharmaceutical composition comprising the compound of any one of claims 1 to 26 and a 

pharmaceutically acceptable carrier. 

28. Use of a compound of any one of claims 1 to 26, or the pharmaceutical composition of claim 27, 

in the manufacture of a medicament for treating an HCV-infected human subject. 

29. The use of claim 28 wherein the medicament reduces the symptoms of HCV infection, prevents a 

rebound in serum HCV RNA, and/or delays a rebound in serum HCV RNA. 

30. The use of claim 28 or claim 29 wherein the subject is infected with one or more HCV genotypes 

selected from genotype 1, genotype 2, genotype 3, genotype 4, genotype 5, and genotype 6. 

31. The use of claim 30, wherein the HCV genotype is selected from genotype la, genotype lb, 

genotype 2a, genotype 2b, genotype 2c, genotype 2d, genotype 3a, genotype 3b, genotype 3c, 

genotype 3d, genotype 3e, genotype 3f, genotype 4a, genotype 4b, genotype 4c, genotype 4d, 

genotype 4e, genotype 4f, genotype 4g, genotype 4h, genotype 4i, genotype 4j, genotype 5a, and 

genotype 6a. 

32. The use of any one of claims 28 to 31, comprising administering at least one additional 

therapeutic agent. 

33. The use of claim 32, wherein the at least one therapeutic agent is selected from a protease 

inhibitor, a polymerase inhibitor, a cofactor inhibitor, an RNA polymerase inhibitor, a structural 

protein inhibitor, a non-structural protein inhibitor, a cyclophilin inhibitor, an entry inhibitor, a 

TLR7 agonist, and an interferon. 

34. The use of claim 32, wherein the at least one therapeutic agent is selected from a protease 

inhibitor, an NS5A inhibitor, an NS3/4A inhibitor, a nucleoside NS5B inhibitor, a nucleotide 

NS5B inhibitor, a non-nucleoside NS5B inhibitor, a cyclophilin inhibitor and an interferon. 

35. The use of claim 32 wherein the at least one therapeutic agent is selected from interferon alfa-2a, 

interferon alpha-2b, interferon alfacon-1, peginterferon alpha-2b, peginterferon alpha-2a, 

interferon-alpha-2b extended release, interferon lambda, sofosbuvir, ribavirin, telapravir, 
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boceprevir, vaniprevir, asunaprevir, ritonavir, setrobuvir, daclastavir, simeprevir, alisporivir, 

mericitabine, tegobuvir, danoprevir, sovaprevir, and neceprevir. 

36. The use of any one of claims 28 to 35 wherein the subject is a direct-acting anti-viral non-

responder. 

37. The use of any one of claims 28 to 36 wherein the subject has an HCV-associated disease, 

wherein the HCV-associated disease is optionally selected from cirrhosis, liver fibrosis, 

steatohepatitis, steatosis, and hepatocellular carcinoma. 

38. The use of any one of claims 28 to 37 wherein the compound, conjugate, or pharmaceutical 

composition is administered once per week, once per two weeks, once per three weeks, once per 

month, once per two months, or once per three months. 

39. The use of any one of claims 28 to 38, wherein the dose of the compound or conjugate is less 

than or equal to 10 mg/kg, less than or equal to 7.5 mg/kg, less than or equal to 5 mg/kg per 

week, less than or equal to 4.5 mg/kg, less than or equal to 4.0 mg/kg, less than or equal to 3.5 

mg/kg, less than or equal to 3.0 mg/kg, less than or equal to 2.5 mg/kg, less than or equal to 2.0 

mg/kg, less than or equal to 1.5 mg/kg, or less than or equal to 1.0 mg/kg. 
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Whams claimed: 

1. NA compound comprising a modified oligonucleotide consisting of 16 to 22 linked nucleosides, 

wherein the nucleobase sequence of the modified oligonucleotide is complementary to miR-122 

(SEQ^ID NO: 1) and wherein the modified oligonucleotide comprises at least 16 contiguous 

nucleosides of the following nucleoside pattern I in the 5' to 3' orientation: 

(R)X-N^NQ-NB-NB-NQ-NB-NQ-NB-NQ-NB-NB-(NZ)Y 

whereiirteach R is, independently, a non-bicyclic nucleoside or a bicyclic nucleoside; 
X is from ™ 10; 

each NB is, independently, a bicyclic nucleoside; 

each NQ is, independently, a non-bicyclic nucleoside; 

Yis0orl;and \ 

Nz is a modified nucleoside or an unmodified nucleoside. 

. 2. The compound of claim 1, whereih the modified oligonucleotide comprises at least 16, at least 17, 
at least 18, at least 19, at least 20, atMeast 21, or 22 contiguous nucleosides of nucleoside pattern 
1 \ ' 

3. 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. 

4. The compound of any one of the preceding claim\ wherein at least two bicyclic nucleosides are 

different from one another. \ 

5. The compound of any one of claims 1 to 3, wherein all Mcyclic nucleosides have the same sugar 
moiety as one another. \ 

6. The compound of claim 5, wherein each bicyclic nucleoside is a\Et nucleoside. 
\ 

7. The compound of claim 6, wherein the cEt nucleoside is an S-cEt nucleoside. 

8. The compound of claim 6, wherein the cEt nucleoside is an R-cEt nucleoside. 
\ 
\ 

9. The compound of claim 5, wherein each bicyclic nucleoside is an LNA nucleotide: 

10. The compound of any one of the preceding claims wherein at least two non-bicyclre nucleosides 
\ 

comprise sugar moieties that are different from one another. \ 
\ 
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The compound of any one of claims 1 to 9 wherein each non-bicyclic nucleoside has the same 
se of sugar moiety. 

12. TheVompound of any one of the preceding claims wherein each non-bicyclic nucleoside is 

independently selected from a P-D-deoxyribonucleoside, a P-D-ribonucleoside, 2'-0-methyl 

nucleoside, a 2'-O-methoxyethyl nucleoside, and a 2'-fluoronucleoside. 

13. The compouncLof any one of the preceding claims wherein each non-bicyclic nucleoside is 

independently selected from a P-D-deoxyribonucleoside, and a 2'-0-methoxyethyl nucleoside. 
\ 
\ 

14. The compound of anyone of claims 1 to 9 and 11 wherein each non-bicyclic nucleoside is a p-D-
deoxyribonucleoside. 

15. The compound of any one or^laims 1 to 9 and 11 wherein each non-bicyclic nucleoside is a 2' 
MOE nucleoside. 

16. The compound of any one of claims\l to 10, 12 and 13 wherein no more than two non-bicyclic 

nucleosides are 2'-M0E nucleosides, wherein each other non-bicyclic nucleoside is a P-D-
deoxyribonucleoside. 

17. The compound of claim 16, wherein the 5'-mast and the 3'-most non-bicyclic nucleosides are 2' 

MOE nucleosides and each other non-bicyclic nucleoside is a P-D-deoxyribonucleoside. 

18. The compound of claim 16 wherein two non-bicyclic\ucleosides are 2'-M0E nucleosides and 

each other non-bicyclic nucleoside is a p-D-deoxyribonuteleoside. 

19. The compound of any one of claims 1 to 13 and 15 to 18, u nrein each R is a 2'-M0E 

nucleoside. 
) 

20. The compound of any one of claims 1 to 19, wherein X is 4, 5, 6, 7,\ 9, or 10. 

21. The compound of any one of claims 1 to 20, wherein Y is 0. 

22. The compound of any one of claims 1 to 20, wherein Y is 1. 

23. The compound of claim 1 wherein: 

a) X is 7; 

each R is a 2'-O-methoxyethyl nucleoside; 
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each NB is an S-cEt nucleoside; 

each NQ is a (3-D-deoxyribonucleoside; and Y is 0; 

teach i 
X is 4; (R)x is NR1-Nm-NR3-NR4, wherein each of NRl and N®3 is a S-cEt nucleoside and 

. of NR2 and NR4 is a (3-D-deoxyribonucleoside; 

jh NB is an S-cEt nucleoside; 

*TQ is a (3-D-deoxyribonucleoside; 

Y is 1 ;\nd Nz is a (3-D-deoxyribonucleoside 

c) X is 4; (R)x\s N^-N^-N^-N*4, wherein each of NRl and NR4 is a S-cEt nucleoside and 
each of NR2anl ,N" •R3 • is a (3-D-deoxyribonucleoside; 

each NB is an S-cXt nucleoside; 

eachNQ is a P-D-deoxyribonucleoside; 
Y is 1; andNzis a 2'-(Amethoxyethyl nucleoside 

R4-NR5-NR6-NR7, wherein each ofNR1, NR2, NR3, and NR4and d) X is 7; (R)x is NR1 -NR2-NR: 

is a 2'-0-methoxyethyl nucleoside, each of N1" and NR7 is a P-D-deoxyribonucleoside 
and NR6 is S-cEt nucleoside. 

each NB is an S-cEt nucleoside; 

each NQ is a p-D-deoxyribonucleoside^nd Y is 0 

e) X is 7; (R)x is NR'-NR2-NE3-NR4-NR5-NR6-^, wherein each of NR1, NR2, NR3, NR4' and 

NR5 is a 2'-0-methoxyethyl nucleoside, NR6 ishS-cEt nucleoside, and NR7 is a P-D-
deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; and Y is 0; 

f) X is 7; (R)x is N^-N^-N^-N^-N^-N1", wherein eackof NR1, NR2, NR3, NR4, NR5 

and N is 2'-0-methoxyethyl nucleoside, and N is a P-D-deoxyribonucleoside; 
each NB is an S-cEt nucleoside; 

eachNQ is a P-D-deoxyribonucleoside; and Y is 0; 

g) X is 10; (R)xis NK1-NJ"-NK"-NK4-NK5-NK,>-NK,-NK8-NKy-NKIU, wherein elch ofNRI, N112, 

NR3, NR4,NR5, and NR<5 is 2'-0-methoxyethyl nucleoside, each of NR7 and wP is a an S-
cEt nucleoside; each of NR8 and NR1° is a P-D-deoxyribonucleoside; 
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each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyribonucleoside; and Y is 0; 

h\ X is 10; (R)x is NR1-NR2-NR3-NR4-NR5-NR6-NR7-NR8-NR9-NR10, wherein each of NR1, N82, 

•TR\ NR4,NRS, and NR<S is 2'-0-methoxyethyl nucleoside, each of NR7 and N®9 is a an S-

yiucleoside: and each of NR8 andNR1° is a P-D-deoxyribonucleoside; 

each is an S-cEt nucleoside; 

each N^HS a p-D-deoxyribonucleoside; 

Y is 1 and J^Z is a 2'-O-methoxyethyl nucleoside; 

i) X is 4; (R)x is ^'-N^-N^-N"4, wherein each of NR1and NR4 is an S-cEt nucleoside, and \ 
each of NR1 and is a p-D-deoxyribonucleoside; 

each NB is an S-cEt nucleoside; 

each NQ is a P-D-deoxyKbonucleoside; 

Y is 1 and Nz is a P-D-dcoXyribonucleoside; 

j) X is 4; (R)x is N^-N^-N^-NH wherein NR1 is a 2'-O-methoxyethyl nucleoside, each of 

NR2 andNR4 is an S-cEt nucleoside and NRi is a P-D-deoxyribonucleoside; 
each NB is an S-cEt nucleoside; 

eachNQ is a P-D-deoxyribonucleoside; 

Y is 1 and Nz is a 2'-0-methoxyethyl nucleoside. 

24. 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 lWst 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-122 (SEQ ID NO: 1). 

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, optionally, wherein the modified internucleoside linkage is a 

phosphorothioate internucleoside linkage. 

26. 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 6, wherein each T is independently 

selected from T and U. 
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The compound of any one of the preceding claims, wherein the modified oligonucleotide has 0, 1, 
L or 3 mismatches with respect to the nucleobase sequence of miR-122. 

28. Thc\ompound of claim 1 having the structure: 

a) VleCEAEMeCEMeCEAETETGUsCsACsACsTCsCs; 

b) CsQAsTTGUsCsACsACsTCsCsA; 

c) MeCsQ^TsTGTsMeCsAMeCsAMeCsTMeCsMeCsAE; 

d) AEMeCEVeCECAsTTGUsCsACsACsTCsCs; 
e) AEMeCEAE^CEMeCEAsTTGUsCsACsACsTCsCs; 

f) AEMeCEAEM«eCEAETTGUsCsACsACsTCsCs; \ 
g) MeCEAEAEAEMecVECsCAsTTGUsCsACsACsTCsCs 

h) MeCEAEAEAEMeCE^CsCAsTTGUsCsACsACsTCsCsTE; 

i) CsCAUsTGUgCsACsACsTCsCsA; or 

j) MeCECsAUsTGUsCsACsACsTCsCsAE 

wherein the superscript "Me" indicates 5-methylcytosine; nucleosides not followed by a 

subscript are |3-D-deoxyribonucleosides; nucleosides followed by a subscript "E" are 2'-MOE 

nucleosides; nucleosides followed by a subscript "S" are S-cEt nucleosides; and each 

internucleoside linkage is a phosphorothioatcKinternucleoside linkage. 

29. The compound of any one of the preceding claims, wherein the compound comprises a conjugate 

moiety linlced to the 5' terminus or the 3' terminus of thamodified oligonucleotide. 

30. The compound of claim 29, wherein the compound comprise^ conjugate moiety linlced to the 3' 
terminus of the modified oligonucleotide. 

31. The compound of claim 29, wherein the compound comprises a conjugate moiety linlced to the 5' 
terminus of the modified oligonucleotide. 

32. The compound of claim 29, wherein the compound comprises a first conjugke moiety linked to 

the 3' terminus of the modified oligonucleotide and a second conjugate moiety^nked to the 5' 

terminus of the modified oligonucleotide. \ 
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38. The compound of any one of claims 29 to 32, whereiii the conjugate moiety comprises at least 

Vne ligand selected from a carbohydrate, cholesterol, a lipid, a phospholipid, an antibody, a 

lipoprotein, a hormone, a peptide, a vitamin, a steroid, and a cationic lipid. 

34. The compound of any one of claims 29 to 33, wherein the compound has the structure: 
L„-linker-MO 

wherein eacVt is, independently, a ligand and n is from 1 to 10; and MO is a modified 

oligonucleotide^ 

35. The compound of anr of one claims 29 to 33, wherein the compound has the structure: 
L„-linker-X-MO \ 

\ 
wherein each L is, independently, a ligand and n is from 1 to 10; X is a phosphodiester linkage or 
a phosphorothioate linkage; and MO is a modified oligonucleotide. 

36. The compound of any one of claims 29 to 33, wherein the compound has the structure: 

Ln-linker-Xi-Nm-X2-MO \ 

wherein each L is, independently, a ligand and n is from 1 to 10; each N is, independently, a 

modified or unmodified nucleoside and mis from 1 to 5; Xi and X2 are each, independently, a 

phosphodiester linkage or a phosphorothioate linkage; and MO is a modified oligonucleotide. 

37. The compound of any one of claims 29 to 33, wfterein the compound has the structure: 
Ln-linker-X-Nm-Y-MO \ 

wherein each L is, independently, a ligand and n is frato 1 to 10; each N is, independently, a 

modified or unmodified nucleoside and m is from 1 to 5is a phosphodiester linkage or a 

phosphorothioate linkage; Y is a phosphodiester linkage; and MO is a modified oligonucleotide. 

38. The compound of any one of claims 29 to 33, wherein the compound has the structure: 
1 L„-linker-Y -Nm-Y-MO \ 

wherein each L is, independently, a ligand and n is from 1 to 10; each xJ is, independently, a 

modified or unmodified nucleoside and m is from 1 to 5; each Y is a phosphodiester linkage; and 
MO is a modified oligonucleotide. 

39. The compound of any of claims 34 to 38, wherein if n is greater than 1, Ln x^v^Jias the 
structure: 

\ 
L-Q'-fS - Q' 
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wherein each L is, independently, a ligand; n is from 1 to 10; S is a scaffold; and Q' and Q" are, 
"^independently, linking groups. 

40. TheYompound of claim 39, wherein Q' and Q" are each independently selected from a peptide, 

an ethet polyethylene glycol, an alkyl, a CrC2o alkyl, a substituted CrC2o alkyl, a C2-C20 alkenyl, 

a substituted C2-C20 alkenyl, a C2-C2o alkynyl, a substituted C2-C20 alkynyl, a Ci-C20 alkoxy, a 

substituted tVC'-o alkoxy, amino, amido, a pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), 

succinimidyl 4-^-maleimidomethvl) cyclohexane-l-carboxylate, and 6-aminohexanoic acid. 

41. The compound of cl^im 39 or 40, wherein the scaffold links 2, 3, 4, or 5 ligands to a modified 
oligonucleotide. 

42. The compound of claim 41 Wherein the scaffold links 3 ligands to a modified oligonucleotide. 
\ 

43. The compound of any one of clauns 34 to 42, wherein the compound has the structure: 

B-MO 

wherein: 

B is selected from -0-, -S-, -N(RN)-, -Z-P(Z')(Z")0-, -2^(Z')(Z")0-Nm-X-, and -Z-P(Z')(Z")0-
Nm-Y-; 

MO is a modified oligonucleotide; 

RN is selected from H. methyl, ethyl, propyl, isopropyl, butyl, ancNjenzyl; 

Z, Z\ and Z" are each independently selected from O and S; 

each N is, independently, a modified or unmodified nucleoside; 
m is from 1 to 5; 

X is selected from a phosphodiester linkage and a phosphorothioate linkage; \ 
Y is a phosphodiester linkage; and 

the wavy line indicates the connection to the rest of the linker and ligand(s). 

44. The compound of any one of claims 35, 37, 39 and 43, wherein X is a phosphodiester linkage. 

\ 45. The compound of any one of claims 34 to 43, wherein n is from 1 to 5, 1 to 4, 1 to 3, or\to 2. 
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5. The compound of any of of claims 34 to 43, wherein n is 3. 

47. Tiac compound of any one of claims 34 to 46, wherein at least one ligand is a carbohydrate. • 

48. The compound of any one of claims 34 to 47, wherein at least one ligand is selected from 

mannoseyjlucose, galactose, ribose, arabinosc, fructose, focose, xylose, D-mannose, L-mannosc, 

D-galactosev L-galactose, D-glucose, L-glucose, D-ribose, L-ribose, D-arabinose, L-arabinose, D-

fructose. L-frubtose, D-fucose, L-fucose, D-xylose, L-xylose, alpha-D-mannofuranose, beta-D-

maimofuranose, ^pha-D-mannopyi-anose, beta-D-mannopyranose, alpha-D-glucofuranose, Beta-

D-glucofuranose, aMia-D-glucopyranose, beta-D-glucopyranose, alpha-D-galactofuranose, beta-
\ 

D-galactofuranose, alpka-D-galactopyranose, beta-D-galactopyranose, alpha-D-ribofuranose, 

beta-D-ribofiiranose, alpHa-D-ribopyranose, beta-D-ribopyranose, alpha- D-fructofuran ose, alpha-

D-fructopyi-anose, glucosamine, galactosamine, sialic acid, N-acetylgalactosamine. 

49. The compound of any one of claims 34 to 47, wherein at least one ligand is selected from N-

acetylgalactosamine, galactose, galactosamine, N-formylgalactosamine, N-propionyl-

galactosamine, N-n-butanoylgalactosamine, and N-iso-butanoyl-galactosamine. 

50. The compound of any one of claims 34 to 47, wherein each ligand is N-acetylgalactosamine. 

51. The compound of any one of claims 34 to 50, wherein the compound has the structure: 

OH PH 

HO 
AcHN 

OH OH 
- O 

HO»-
AcHN 

OH OH 
L a 

AcHN 

... ..'NH 
' T o 

NH r o. o' © 
J 

MO 

x2 

X, 

(D 

N 
X . 

-- O 
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(herein each N is, independently, a modified or unmodified nucleoside and m is from 1 to 5; Xi and 

X2 are each, independently, a phosphodiester linkage or a phosphorothioate linkage; and MO is a 
modified oligonucleotide. 

52. A compound comprising a modified nucleotide and a conjugate moiety, wherein the modified 

oligonucleotide has the structure CLCALTTGLTLCACLACLTCLCL, wherein the subscript "L" 

indicates an JJvTA and nucleosides not followed by a subscript are |3-D-deoxyribonucleosides, and 

each internucleaside linkage is a phosphorothioate internucleoside linkage, and wherein the 

conjugate moiety linked to the 3' terminus of the modified oligonucleotide and has the 

structure: 

OH OH 

AcHN 

OH OH 
WA Q 

HO--
AcHN 

OH OH 
U-4, \ ^ \ 

- |f \ H I 
O 

O 

\ \ n - , NH " Jj O 

AcHN O 

MO 

X;; 

X* 

0) 

..r 

wherein each N is, independently, a modified or unmodified nucleoside and m is from 1 to 5; Xi 

and X2 are each, independently, a phosphodiester linkage or a phosphorothioate linkage; 
and MO is a modified oligonucleotide. 

53. The compound of claim 51 or claim or 52, wherein at least one of X:\nd X2 is a phosphodiester 
linkage. 

54. The compound of any one of claims 51 to 53, wherein each of Xi and X2 is phosphodiester 
linkage. 

55. The compound of any one of claims 35 to 54, wherein m is 1. 
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S. The compound of any one of claims 35 to 54, wherein m is 2, 3, 4, or 5. 

57. Tke compound of any one of claims 35 to 56, wherein Nm is N'PN", wherein each N' is, 

independently, a modifid or unmodified nucleoside and p is from 0 to 4; and N" is a nucleoside 

comprising an unmodified sugar moiety. 

58. The compound of claim 57, wherein p is 0. 

59. The compound of claim 57, wherein p is 1, 2, 3, or 4. 

\ 
60. The compound of anyone of claims 55 to 59, wherein each N' comprises an unmodified sugar 

moiety. 

61. The compound of any one of claims 57 to 60, wherein each unmodified sugar moiety is, 

independently, a P-D-ribose ora (3-D-deoxyribose. 
\ 

62. The compound of any one of claims\57 to 61, wherein N" comprises a purine nucleobase. 

63. The compound of any one of claims 57 to 61, wherein N" comprises a pyrimidine nucleobase. 

64. The compound of any one of claims 57 or 59^.0 62, wherein at least one N' comprises a purine 
nucleobase. 

65. The compound of claim 62 or 64, wherein each purine nucleobase is independently selected from 

adenine, guanine, hypoxanthine, xanthine, and 7-methylguanine. 

66. The compound of any one of claims 57 to 62, 64, and 65, wherein N" is a P-D-
deoxyriboadenosine or a [VD-deoxyriboguanosine. 

67.' The compound of any one of claims 57 or 59 to 66, wherein at leas^one N' comprises a 
pyrimidine nucleobase. 

68. The compound of claim 63 or 67, wherein each pyrimidine nucleobase is independently selected 

from cytosine, 5-methylcytosine, thymine, uracil, and 5,6-dihydrouracil. \ 

69. The compound of any one of claims .35 to 68, wherein the sugar moiety of each Nys 

independently selected from a P-D-ribose, a p-D-deoxyribose, a 2'-0-methoxy sugal^ a 2'-0-
methyl sugar, a 2'-fluoro sugar, and a bicyclic sugar moiety. 

n: 
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The compound of claim 69, wherein each bicyclic sugar moiety is independently selected from a 

eEt sugar moiety, an LNA sugar moiety, and an ENA sugar moiety. 

71. The\ompound of claim 70, wherein the cEt sugar moiety is an S-cEt sugar moiety. 

72. The compound of claim 70, wherein the cEt sugar moiety is an R-cEt sugar moiety. 

73. A compound\omprising a modified nucleotide and a conjugate moiety, wherein the modified 

oligonucleotide's the structure AEMeCEAEMeCEMeCEAETETGUsCsACsACsTCsCs, wherein 
\ 

nucleosides not foflmved by a subscript are p-D-deoxyribonucleosides, nucleosides followed by a 

subscript "E" are 2'-MpE nucleosides, nucleosides followed by a subscript "S" are S-cEt 

nucleosides, and each inleniucleoside linkage is a phosphorothioate internucleoside linkage; and 

wherein the conjugate moie^ is linked to the 3' terminus of the modified oligonucleotide and has 
the structure: 

OH PH 

HO~— 
AcHN 

OH OH 

D .. JH' - N" ... o M Tf ^rkr 
AcHN O O 0-'' XJI 

J 
OH PH 

AcHN O 

/X 'v«. - ..'"'v: 
NH N 0 

MO 

Y 

x 

OH 

p« 

' wherein X is a phosphodiester linkage; m is 1; N is a p-D-deoxyriB^adenosine; Y is a 

phosphodiester linkage; and MO is the modified oligonucleotide. 

74. A compound comprising a modified nucleotide and a conjugate moiety, wherein the modified 

oligonucleotide has the structure CLCALTTGLTLCACLACLTCLCL, wherein tie subscript "L'' 

indicates an LNA and nucleosides not followed by a subscript are p-D-deoxyrilWucleosides, and 

each internucleoside linkage is a phosphorothioate internucleoside linkage, and wlmrein the 

conjugate moiety is linked to the 3' terminus of the modified oligonucleotide and has%e 

structure: 
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wherein X is a phosphodiester linkage; m is 1; N is a fVD-deoxyriboadenosine; Y is a 

phosphodiester linkage; and MO is the modified oligonucleotide. 

75. A method of inhibiting the activity of miR-122 in a cell comprising contacting a cell with a 
compound of one any one of claims 1 to 74 above. 

76. The method of claim 75 above, wherein the cell is in vivo. 

77. The method of claim 75 above, wherein the cell is sp vitro. 

78. A method comprising administering to an HCV-infectM subject a compound of any one of claims 
1 to 74. 

79. The method of claim 78 wherein the administering reduces tnksymptoms of HCV infection. 

80.1 The method of claim 78 or claim 79 wherein the administering presents a rebound in serum HCV 
RNA. 

81. The method of claim 78 or claim 79 wherein the administering delays a rewound in serum HCV 
RNA. 

82. The method of any one of claims 78 to 81 comprising selecting a subject having HCV infection. 

113 



WO 2014/179446 PCT/ILS2014/036137 

(. The method of any one of claims 78 to 82 wherein the subject is infected with one or more HCV 

jenotypes selected from genotype 1, genotype 2, genotype 3, genotype 4, genotype 5, and 

genotype 6. 

84. The method of any one of claims 78 to 83 wherein prior to administration of the compound, the 

subject wlks determined to be infected with one or more HCV genotypes selected from genotype 

1, genotype \ genotype 3, genotype 4, genotype 5, and genotype 6. 
\ 

85. The method of cfton 83 or claim 84, wherein the HCV genotype is selected from genotype la, 

genotype lb, genotytoe 2a, genotype 2b, genotype 2c, genotype 2d, genotype 3a, genotype 3b, 

genotype 3c, genotype^d, genotype 3e, genotype 3f, genotype 4a, genotype 4b, genotype 4c, 

genotype 4d, genotype 4ekgenotype 4f, genotype 4g, genotype 4h, genotype 4i, genotype 4j, 
genotype 5a, and genotype i 

86. The method of claim 83 or clainr€4, wherein the HCV genotype is selected from genotype 1 a, 
lb, and 2. 

87. The method of any one of claims 78 to 

therapeutic agent. 
, comprising administering at least one additional 

88. The method of any one of claims 78 to 87, wherein the subject is infected with an HCV variant 
that is resistant to at least one therapeutic agent. 

89. The method of claim 87 or claim 88, wherein the at leak one therapeutic agent is selected from a 

protease inhibitor, a polymerase inhibitor, a cofactor inhibitor, an RNA polymerase inhibitor, a 

structural protein inhibitor, a non-structural protein inhibitor)^ cyclophilin inhibitor, an entry 

inhibitor, a TLR7 agonist, and an interferon. 

90. The method of claim 87 or claim 88, wherein the at least one therapeutic agent is selected from a 

protease inhibitor, an NS5 A inhibitor, an NS3/4A inhibitor, a nucleoside NS5B inhibitor, a 

nucleotide NS5B inhibitor, a non-nucleoside NS5B inhibitor, a cyclophili\inhibitor and an 

interferon. 

91. The method of claim 87 or claim 88 wherein the at least one therapeutic agent is selected from 

interferon alfa-2a, interferon alpha-2b, interferon alfacon-1, peginterferon alpha-2b\eginterferon 

alpha-2a, interferon-alpha-2b extended release, interferon lambda, sofosbuvir, ribavirin 
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\ telapravir, boceprevir, vaniprevir, asunaprevir, ritonavir, setrobuvir, daclastavir, simeprevir, 

Ylisporivir, mericitabine, tegobuvir, danoprevir, sovaprevir, and neceprevir. 

92. Thc\iethod of claim 87 or claim 88 wherein the at least one therapeutic agent is selected from an 
interferon, ribavirin, and telapravir. 

93. The methockof any one of claims 78 to 92 wherein the subject is a non-responder to at least one 

therapeutic ag&nt. 
\ 

94. The mfcthod of clam 93 wherein the subject is an interferon non-responder. 

\ 
95. The method of claim 93\or claim 94 wherein the subject is a direct-acting anti-viral non-

\ 
responder. \ 

96. The method of any one of claims 78 to 95 comprising selecting a subject having a HCV RNA 

level greater than 350,000 copies per milliliter of serum. 

97. The method of any one of claims 78 td\95 comprising selecting a subject having a HC V RNA 

level between 350,000 and 3,500,000 copies per milliliter of serum. 

98. The method of any one of claims 78 to 95 comprising selecting a subject having a HCV RNA 

level greater than 3,500,000 copies per milliliterof serum. 

99. The method of any one of claims 78 to 98 wherein this subject has an HCV-associated disease. 

100. The method of claim 99 wherein the HCV-associkted disease is cirrhosis, liver fibrosis, 
steatohepatitis, steatosis, or hepatocellular carcinoma. \ 

101. The method of any one of claims 78 to 100 comprising aMministering a dose of the ) \ 
compound sufficient to reduce HCV RNA level. \ 

102. The method of claim 101 comprising administering a dose of th<kcompound that reduces 

HCV RNA level below 40 copies per ml of serum. \ 

103. The method of claim 101 comprising administering a dose of the compound sufficient to 
\ 

achieve at least a 2-log reduction in HCV RNA level. \ 
\ 
\ \ 
\ 
\ 
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34. The method of any one of claims 78 to 103 wherein the administering achieves a 

sustained virological response. 

105. \ The method of any one of claims 78 to 104 comprising administering a dose of the 

compound sufficient to achieve an HCV RNA level reduction of at least 0.5 fold, at least 1.0 fold, 

at least l\ fold, at least 2.0 fold, or at least 2.5 fold. 

106. The method of claim 105 wherein the HCV RNA level reduction is achieved after two 

weeks, three wee^s, four weeks, five weeks, or six weeks of a first administration of the 

compound. 
\ \ 

107. The method of afry one of claims 78 to 106 wherein the compound is administered once 

per week, once per two wee^s, once per three weeks, once per month, once per two months, or 

once per three months. 

108. The method of any one orslaims 78 to 107, wherein the dose of the compound is less 

than or equal to 10 mg/kg, less than ot equal to 7.5 mg/kg, less than or equal to 5 mg/kg per 

week, less than or equal to 4.5 mg/kg, less than or equal to 4.0 mg/kg, less than or equal to 3.5 

mg/kg, less than or equal to 3.0 mg/kg, les&than or equal to 2.5 mg/kg, less than or equal to 2.0 

mg/kg, less than or equal to 1.5 mg/kg, or les!> .than or equal to 1.0 mg/kg. 

109. The method of any one of claims 78 to 10\ wherein the administering normalizes liver 

enzyme levels, wherein the liver enzyme is optional lV alanine aminotransferase. 

110. The method of any one of claims 78 to 109 wherein the subject is a human. 

111. The method of any one of claims 78 to 110 wherein tn^ compound is present in a 

pharmaceutical composition. 

112. A compound of any one of claims 1 to 74, for use in therapy/ 

113. A compound of any one of claims 1 to 74, for use in treating an BC V-infected subject. 

114. A compound for use according to claim 113, wherein the subject is a\uman. 
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