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RNAI1 Agents for Hepatitis B Virus Infection

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority from United States Provisional Patent Application Serial No.
62/540,639, filed on August 3, 2017, United States Provisional Patent Application Serial No.
62/534,733, filed on July 20, 2017, and United States Provisional Patent Application Serial No.
62/370,754, filed on August 4, 2016, the contents of each of which are incorporated heremn by

reference 1n their entirety.

KIELD OF THE INVENTION

Disclosed herein are RN A mterference (RN A1) agents for inhibition of Hepatitis B Virus

gene expression, compositions that include HBV RNA1 agents, and methods of use thereof.

BACKGROUND
The Hepatitis B Virus (HBV) 1s a strict hepatotrophic, double-stranded DN A containing virus.
Although DNA 1s the genetic material, the replication cycle imvolves a reverse transcription
step to copy a pregenomic RNA mto DNA. Hepatitis B Virus 1s classified as one member of
the Hepadnaviruses and belongs to the family of Hepadnaviridae. The primary infection of
adult humans with Hepatiis B Virus causes an acute hepatitis with symptoms of organ
inflammation, fever, jaundice and increased liver transaminases m blood. Those patients that
are not able to overcome the virus infection suffer a chronic disease progression over many
vears with mcreased nisk ol developing cirrhotic liver or iver cancer. Perinatal transmission

from Hepatitis B Virus-infected mothers to newborns also leads to chronic hepatitis.

Upon uptake by hepatocytes, the nucleocapsid is transferred to the nucleus and DNA 1s
released. There, the BNA strand synthesis 1s completed and gaps repaired to give the covalently
closed circular {ccc) supercoiled DBNA of 3.2kb. The cccDNA serves as a template for
transcription of five major viral mRNAs, which are 3.5, 3.5, 2.4, 2.1 and 0.7 kb long All
mRNAs are 5'-capped and polyadenviated at the 3'-end. There 1s sequence overlap at the 3'-

end between all five mENAs.

One 3.5 kb mRNA serves as template for core protein and polymerase production. In addition,

the same transcript serves as a pre-genomic replicaltion mtermediale and allows the viral
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polymerase to initiate the reverse transcription into DNA. Core protein 1s needed for
nucleocapsid formation. The other 3.5 kb mRNA encodes pre-core, the secretable e-antigen
(HBeAg). In the absence of replication inhibitors, the abundance of e-antigen in blood
correlates with Hepatitis B Virus replication in liver and serves as an important diagnostic

marker for monitoring the disease progression.

The 2.4 and 2.1 kb mRNAs carry the open reading frames ("ORFE”) pre-S1, pre-S2 and S for
expression of viral large, medium and smali surface antigen. The s-antigen is associated with
infectious, complete particles. In addition, blood of nfected patienis also coniain non-
infectious particles denved from s-antigen alone, free of genomic DNA or polymerase. The
function of these particles 1s not fully understood. The complete and lasting depletion of
detectable s-anfigen in blood 1s considered as a reliable indicator for Hepatitis B Virus

clearance.

The 0.7 kb mRNA encodes the X protem. This gene product 1s important for efficient
transcription of viral genes and also acts as a transactivator on host gene expression. The latter
activity seems to be important for hepatocvie transtormation during development of hiver

CANCCT,

Patients with detectable s-antigen, e-anfigen, and/or viral DNA 1n the blood for more than 6
months are considered chronically infected. Nucleoside analogs as mhibitors of reverse
transcriptase activity are typically the first treatment option for many patients. Administration
of lamivudine, tenofovir, and/or entecavir has been shown to suppress Hepatitis B Virus
replication, sometimes to undetectable levels, with improvement of liver function and reduction
of hver mflammation typically seen as the most important benefits. However, only few patients
achieve complete and lasting remission after the end of treatment. Furthermore, the Hepatitis
B Virus develops drug resistance with mcreasing duration of treatment. This 1s especially
difficult for patients co-infected with Hepatitis B and Human Immunodeficiency Virus (HIV).

Both viruses are susceptible to nucleoside analogue drugs and may co-develop resistance.
A second treatment option 1s the admunistration of mterferon-alpha. Here, patients receive high

doses of interferon-alpha over a period of 6 months. The Asian genotype B gives very poor

response rates. Co-infection with Hepatitis D Virus (HDV) or Human Immunodeficiency Virus
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has been shown to render interferon-alpha therapy completely metfective. Patients with strong

hliver damage and heavy fibrotic conditions are not qualified for interferon-alpha therapy.

Certain Hepatitis B Virus-specific RNA interference (RNA1) agents have been previously
shown to mhibit expression of HBV gene expression. For example, U.S. Patent Application
Publication No. 2013/0005793, to Chin et al., which 1s incorporated herein by reference n its
entirety, discloses certain double-stranded ribonucleic acid (dsRNA) molecules for inhibiting

the expression of Hepatitis B Virus gene.

SUMMARY

There exists a need for novel Hepatitis B Virus (HBV)-specific RNA mterference (RNA1)
agents (also herein termed RNA1 agent, RNA1 {rigger, or trigger) that are able to selectively
and efficiently inhibit the expression of an Hepatitis B Virus (HBV) gene. Further, there exists
a need for combinations of novel HBV-specific RNA1 agents for the treatment of HBV

infection and prevention of diseases associated with HBV.

Described herein are HBV gene-specific RNA1 agents able to selectively and efficiently
decrease expression of an HBV gene. The described HBV RN A1 agents can be used in methods
for therapeutic treatment and/or prevention of symptoms and diseases associated with HBV
mnfection, including but not limited to chronic liver diseases/disorders, inflammations, fibrotic
conditions, proliferative disorders (including cancers, such as hepatocellular carcinoma),
Hepatitis D Virus (HDV) infection, and acute HBV 1nfection. In some embodiments, the HBV
RNAI agents can be used 1n methods for therapeutic treatment and/or prevention of symptoms
and diseases associated with chronic HBV infection and/or HDV infection. Such methods
comprise administration of one or more HBV RNAI agents as described herein to a subject,

e.g., a human or ammal subject.

Additionally, described herein are compositions comprising one or more of the disclosed HBV
RINA1 agents that are able to selectively and efficiently decrease expression of an HBV gene.
The compositions comprising one or more HBV RN A1 agents can be administered to a subject,
such as a human or animal subject, for the treatment and/or prevention of symptoms and

diseases associated with HBV infection.
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Each HBV RNA1 agent disclosed herein includes at least a sense strand and an anfisense strand.
The sense strand and the antisense strand can be partially, substantially, or fully complementary
to each other. The length of the RNA1 agent sense and antisense strands described herein each
can be 16 to 30 nucleotides n length. In some embodiments, the sense and antisense strands
are independently 17 to 26 nucleotides m length. In some embodiments, the sense and
anfisense strands are independently 19 to 26 nucleotides in length. In some embodiments, the
sense and antisense strands are independently 21 to 26 nucleotides m length. In some
embodiments, the sense and antisense strands are independently 21 to 24 nucleotides in length.
The sense and antisense strands can be erther the same length or different lengths. The HBV
RNA1 agents disclosed herein have been designed to mnclude antisense strand sequences that
are at least partially complementary to a sequence 1in the HBV genome that 1s conserved across
the majonty of known serotypes of HBV. The RN A1 agents described herein, upon delivery to

a cell expressing HBV, inhibit the expression of one or more HBV genes in vivo or in vitro.

An HBV RNA1 agent includes a sense strand (also referred to as a passenger strand) that
includes a first sequence, and an antisense strand (also referred to as a guide strand) that
includes a second sequence. A sense strand of the HBV RN A1 agents described herein includes
a core stretch having at least about 85% idenfity to a nucleotide sequence of at least 16
consecutive nucleotides in an HBV mRNA. In some embodiments, the sense strand core
nucleotide stretch having at least about 85% 1dentity to a sequence in an HBV mRNA 1s 16,
17, 18, 19, 20, 21, 22, or 23 nucleotides in length. An antisense strand of an HBV RNA1 agent
comprises a nucleotide sequence having at least about 85% complementary over a core stretch
of at least 16 consecutive nucleotides to a sequence in an HBV mRNA and the corresponding
sense strand. In some embodiments, the antisense strand core nucleotide sequence having at

least about 85% complementarity to a sequence in an HBV mRNA or the corresponding sense

strand is 16, 17, 18, 19, 20, 21, 22. or 23 nucleotides in length.

Examples of HBV RNA1 agent sense strands and antisense strands that can be used in HBV
RNAI1 agents are provided in Tables 3 and 4. Examples of HBV RNA1 agent duplexes are
provided 1n Table 5. Examples of 19-nucleotide core stretch sequences that consist of or are
included 1n the sense strands and antisense strands of HBV RNAI1 agents disclosed herein, are

provided in Table 2.
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In some embodiments, one or more HBVY RNAT1 agents are delivered to target cells or tissues
using any oligonucleotide delivery technology known 1n the art. Nucleic acid delivery methods
include, but are not linmuted to, by encapsulation m hiposomes, by iontophoresis, or by
incorporation 1nto other vehicles, such as hvdrogels, cyclodextrins, biodegradable
nanocapsules, and bioadhesive microspheres, protemaceous vectors or Dynamic
Polyconjugates (DPCs) (see, for example WO 2000/053722, WO 2008/0022309, WO
2011/104169, and WO 2012/0831835, each of which 1s mcorporated herein by reference). In
some embodiments, an HBV RNALI agent 1s delivered to target cells or tissues by covalently
linking the RNAT1 agent to a targeting group. In some embodiments, the targeting group can
include a cell receptor ligand, such as an asialoglycoprotein receptor (ASGPr) ligand. In some
embodiments, an ASGPr ligand includes or consists of a galactose derivative cluster. In some
embodiments, a galactose derivative cluster includes an N-acetyl-galactosamine trimer or an
N-acetyl-galactosamine tetramer. In some embodiments, a galactose derivative cluster 1s an

N-acetyl-galactosamine trimer or an N-acetyl-galactosamine tetramer.

A targeting group can be linked to the 3" or 5’ end of a sense strand or an antisense strand of an
HBV RNAI1 agent. In some embodiments, a targeting group 1s linked to the 3" or 3’ end of the
sense strand. In some embodiments, a targeting group is linked to the 5° end of the sense strand.

In some embodiments, a targeting group 1s linked to the RNA1 agent via a linker.

A targeting eroup, with or without a linker, can be linked to the 5" or 3" end of any of the sense
and/or antisense strands disclosed in Tables 2, 3, and 4. A linker, with or without a targeting

oroup, can be attached to the 3" or 3" end of any of the sense and/or antisense strands disclosed

im Tables 2, 3. and 4.

In some embodiments, described herein are compositions that include one or more HBV RNAI

agents having the duplex sequences disclosed in Table 5.

In some embodiments, described herein are composttions that include a combination or cocktail
of at least two HBV RNA1 agents having different nucleotide sequences. In some embodiments,
the two or more dilferent HBV RNAI1 agents are each separately and independently hinked to
targeting groups. In some embodiments, the two or more different HBV RNA1 agents are each
linked to targeting groups comprised of N-acetyl-galactosamines. In some embodiments, when

two or more RNA1 agents are included in a composition, each of the RNA1 agents 15 linked to
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the same targeting group. In some embodiments, when two or more RN A1 agents are included
in a composttion, each of the RNA1 agents 1s linked to different targeting groups, such as

targeting groups having different chemucal structures.

In some embodiments, targeting groups are linked to the HBV RNAI agents without the use of
an additional linker. In some embodiments, the targeting group is designed having a linker
readily present to facilitate the linkage to an HBV RNA1 agent. In some embodiments, when
two or more RNA1 agents are included in a composition, the two or more RNAI1 agents may be
linked to the targeting groups using the same linkers. In some embodiments, when two or more
RNA1 agents are included mn a compostition, the two or more RNA1 agents are linked to the

targeting groups using different linkers.

In some embodiments, described herein are compositions that include a combination of at least
two HBV RNA1 agents having different sequences, wherein each HBV RNA1 agent targets a
ditferent location or different region of an HBV gene. In some embodiments, described herein
are compositions that include a combination of at least two HBV RNA1 agents, wherein each
HBV RNAI1 agent 1s designed to target a different HBV transcript (for example, a composition
that includes two HBV RNA1 agents, wherein the first HBYV RNA1 agent includes an anfisense
strand that 15 at least partially complementary to a nucleotide sequence located in the S ORF of
an HBV gene, while the second HBV RNA1 agent includes an antisense strand that 1s at least
partially complementary to a nucleotide sequence located in the X ORF of an HBV gene). As
used herein, an RNA1 agent that includes an antisense strand at least partially complementary
to a nucleotide sequence located 1n the § ORF targets a portion of the HBV genome of SEQ ID
NO:1 between positions 1-1307 and 3185-3221. As used heremn, an RNA1 agent that includes
an antisense strand at least partially complementarv to a nucleotide sequence located m the X

ORF targets a portion of the HBV genome of SEQ ID NO:1 between positions 1308-1930.

HBV mRNA 1s known to be polycistronic, resulting in the translation of multiple polypeptides,
and separate mRNAs overlap in RNA sequence, therefore a single RNA1 agent targeting an
HBYV gene may result in inhibition of most or all HBV transcripts. However, while not wishing
to be bound to any theory, 1t 15 hypothesized that a composition that includes two or more HBV
RINA1 agents fargeting different locations or regions of an HBV gene (and, in particular, two
or more HBV RNAt agents wherein one HBV RNAT1 agent targets the S ORF and a second
HBV RNAi1 agent targets the X ORF) may provide for additional advantages over a
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composition that includes only a single HBY RNA1 agent, such as (a) ensuring that all HBV
viral transcripts are targeted (1.e., 3.5 kb pre-genomic RNA; 3.5 kb pre-core mRNA: 2.4 kb
pre-S1 mRNA; 2.1 kb pre-52/8S mRNA; 0.7 kb X mRNA; as well as any S-antigen expressing
mRNAs produced from integrated HBV DNA); (b) serving to expand the genotype coverage
to potentially address a larger patient population; and/or (c) potentially decreasing the viral

resistance due to mutations in the siIRNA binding site.

In some embodiments, described herein are compositions that include a combination of one
HBYV RNAI1 agent that targets the S ORF of an HBV RNA (1.e., having an antisense strand that
targets the S transcripts (S, pre-S1i, and pre-82), the pregenomic RNA {core and polymerase),
and the pre-core transcripts (HBeAg) of an HBV genome), and one HBV RNA1 agent that
targets the X ORF of an HBV RNA (1.e., having an antisense strand that targets the X transcript
of an HBV genome, the S transcripts (S, pre-Si. and pre-82), the pregencnuc RNA (core and
poiymerase), and the pre-core transcripis (HBeAg) of an HBV genome). In some embodiments,
the composttions described heremn include at least one HBV RNA1 agent that contains a
sequence that targets the S ORF of an HBV gene, and a second HBV RNA1 agent that contains
a sequence that targets the X ORF of an HBV gene

Disclosed herein are methods for mhibiting expression of an HBV gene, the method comprising
administering one or more HBV RNAI1 agents having an antisense strand comprising the

sequence of any of the sequences 1n Table 3.

Disclosed herein are methods for inhibiting expression of an HBV gene, the method comprising
administering one or more HBV RNA1 agents having a sense strand comprising the sequence

of any of the sequences 1n Table 4.

Disclosed herein are methods for mnhibiting expression of an HBV gene, the method comprising
administering one or more HBV RNA1 agents having an antisense strand comprising the
sequence of any of the sequences 1n Table 3, and a sense strand comprising the sequence of

any of the sequences 1n Table 4 that 1s at least partially complementary to the antisense strand.
Disclosed herein are methods for inhibiting expression of an HBV gene, the method comprising

administering one or more HBV RNA1 agents having an antisense strand that consists of the

sequence of any of the sequences 1n Table 3, and a sense strand that consists of the sequence
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of any of the sequences in Table 4 that 1s at least partially complementary to the antisense

strand.

Disclosed herein are methods for inhibiting expression of an HBV gene 1n a cell, the method

comprising administering one or more HBV RN A1 agents having the duplex structure of Table

.

Disclosed herein are methods of treatment of an HBV infection or prevention of disease or
symptoms caused by an HBV infection, the method comprising administering one or more

HBYV RNAI1 agents having an antisense strand comprising the sequence of any of the sequences

in Table 3.

Disclosed herein are methods of treatment of an HBV infection or prevention of disease or
symptoms caused by an HBV infection, the method comprising administering one or more

HBV RNAI1 agents having a sense strand comprising the sequence of any of the sequences 1n

Table 4.

Disclosed herein are methods of treatment of an HBV infection or prevention of disease or
symptoms caused by an HBV infection, the method comprising administering one or more
HBYV RNAI agents having an antisense strand comprising the sequence of any of the sequences
in Table 3, and a sense strand comprising the sequence of any of the sequences in Table 4 that

1S at least partially complementary to the antisense strand.

Disclosed herein are methods of treatment of an HBV infection or prevention of disease or
symptoms caused by an HBV infection, the method comprising administering one or more
HBV RNAI1 agents having an antisense strand that consists of the sequence of any of the
sequences 1n Table 3, and a sense strand that consists of the sequence of any of the sequences

in Table 4 that 1s at least partially complementary to the antisense strand.
Disclosed herein are methods of treatment of an HBV 1nfection or prevention of disease or

symptoms caused by an HBV infection, the method comprising administering one or more

HBV RNAI1 agents having the duplex structure of Table 5.
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Disclosed herein are methods for inhibiting expression of an HBV gene, the method comprising
administering (1) an HBV RNA1 agent having an antisense strand comprising or consisting of
the sequence of any of the sequences in Table 2 or Table 3, and (1) asecond HBV RNAI agent
having an antisense strand comprising or consisting of the sequence of any of the sequences in

Table 2 or Table 3.

Disclosed herein are methods of treatment of an HBV 1nfection or prevention of disease or
symptoms caused by an HBV infection, the method comprising administering (1) an HBV
RNALI1 agent having an antisense strand comprising or consisting of the sequence of any of the
sequences 1n Table 2 or Table 3, and (1) a second HBV RN A1 agent having an antisense strand

comprising or consisting of the sequence of any of the sequences 1n Table 2 or Table 3.

Disclosed herein are methods for mmhibiting expression of an HBV gene, the method comprising
administering (1) a first HBV RNAI1 agent having an antisense strand comprising or consisting
of the sequence of any of the sequences 1n Table 2 or Table 3 and a sense strand comprising or
consisting of the sequence of any of the sequences 1n Table 2 or Table 4 that 1s at least partially
complementary to the antisense strand of the first HBV RNA1 agent, and (11) a second HBV
RNAI agent having an antisense strand comprising or consisting of the sequence of any of the
sequences 1n Table 2 or Table 3 and a sense strand comprising or consisting of the sequence of
any of the sequences in Table 2 or Table 4 that 1s at least partially complementary to the
antisense strand of the second HBV RNA1 agent.

Disclosed herein are methods of treatment of an HBV infection or prevention of disease or
symptoms caused by an HBV 1nfection, the method comprising administering (1) a first HBV
RNAI1 agent having an antisense strand comprising or consisting of the sequence of any of the
sequences 1n Table 2 or Table 3 and a sense strand comprising or consisting of the sequence of
any ol the sequences in Table 2 or Table 4 that 1s at least partially complementary to the
antisense strand of the first HBV RNA1 agent, and (1) a second HBV RNA1 agent having an
antisense strand comprising or consisting of the sequence of any of the sequences i Table 2 or
Table 3 and a sense strand comprising or consisting of the sequence of any of the sequences 1n

Table 2 or Table 4 that 1s at least partially complementary to the antisense strand of the second

HBV RNA1 agent.

In some embodiments, an HBV RNA1 agent disclosed herein comprises:
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an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") AUUGAGAGAAGUCCACCAC (SEQ ID NO:
7), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') GUGGUGGACUUCUCUCAAU (SEQ ID
NO: 34); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") UUUGAGAGAAGUCCACCAC (SEQ ID NO:
8), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') GUGGUGGACUUCUCUCAAA (SEQ ID
NO: 35); or

an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') AAUUGAGAGAAGUCCACCA (SEQ ID
NO: 12), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') UGGUGGACUUCUCUCAAUU (SEQ
ID NO: 39); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCA (SEQ ID
NO: 13), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') UGGUGGACUUCUCUCAAUA (SEQ
ID NO: 40); or

an antisense strand that comprises the nucleobase sequence differing by 0O, 1, 2 or 3
nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCC (SEQ ID
NO: 17), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') GGACUUCUCUCAAUUUUCU (SEQ
ID NO: 44); or

an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'-23") UGAAAAUUGAGAGAAGUCC (SEQ ID
NO: 18), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') GGACUUCUCUCAAUUUUCA (SEQ
ID NO: 45); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") ACCAAUUUAUGCCUACAGC (SEQ ID NO:

22), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

10

SUBSTITUTE SHEET (RULE 26)



CA 03032945 2015-02-04

WO 2018/027106 PCT/US2017/045446

nucleobases from the sequence (5'-23') GCUGUAGGCAUAAAUUGGU (SEQ ID

NO: 49); or
h. an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23") UCCAAUUUAUGCCUACAGC (SEQ ID NO:
5 23), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") GCUGUAGGCAUAAAUUGGA (SEQ ID

NO: 50); or
1. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") GACCAAUUUAUGCCUACAG (SEQ ID NO:

10 27), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUC (SEQ ID
NO: 54); or

1. an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') AACCAAUUUAUGCCUACAG (SEQ ID NO:
15 28), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUU (SEQ ID
NO: 335); or
k. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAG (SEQ ID NO:
20 29), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUA (SEQ ID
NO: 56).

In some embodiments, disclosed herein are compositions for inhibiting expression of an HBV

25  genein a cell, the composition comprising an HBV RN A1 agent.

In some embodiments, disclosed herein are compositions for inhibiting expression of an HBV
gene 1n a cell, the composition comprising two or more HBV RNA1 agents, wherein a first
HBV RNAI agent comprises:
30 1) an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') AAUUGAGAGAAGUCCACCA (SEQ ID
NO: 12), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'-23") UGGUGGACUUCUCUCAAUU (SEQ
ID NO: 39); or
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11) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCA (SEQ ID

NO: 13), and a sense strand that comprises the nucleobase sequence differing by 0, 1,

2 or 3 nucleobases from the sequence (5'23') UGGUGGACUUCUCUCAAUA (SEQ
5 ID NO: 40);

and wherein a second HBV RNA1 agent comprises:

1) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") GACCAAUUUAUGCCUACAG (SEQ ID NO:

27), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

10 nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUC (SEQ ID
NO: 54); or

11) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") AACCAAUUUAUGCCUACAG (SEQ ID NO:

28), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

15 nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUU (SEQ ID
NO: 53); or

111) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAG (SEQ ID NO:

29), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

20 nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUA (SEQ ID

NO: 56).

In some embodiments, disclosed herein are compositions for inhibiting expression of an HBV
gene 1n a cell, the composition comprising two or more HBV RNA1 agents, wherein a first

25  HBYV RNAI1 agent comprises:
1) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCC (SEQ ID
NO: 17), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') GGACUUCUCUCAAUUUUCU (SEQ

30 ID NO: 44), or

11) an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') UGAAAAUUGAGAGAAGUCC (SEQ ID

NO: 18), and a sense strand that comprises the nucleobase sequence differing by O, 1,
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2 or 3 nucleobases from the sequence (5'23') GGACUUCUCUCAAUUUUCA (SEQ

ID NO: 45);

and wherein a second HBV RNA1 agent comprises:

1) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
5 nucleobases from the sequence (5'23") GACCAAUUUAUGCCUACAG (SEQ ID NO:
27), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUC (SEQ ID

NO: 54); or
11) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
10 nucleobases from the sequence (5'23") AACCAAUUUAUGCCUACAG (SEQ ID NO:
28), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'-23') CUGUAGGCAUAAAUUGGUU (SEQ ID

NO: 53); or
111) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
15 nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAG (SEQ ID NO:
29), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") CUGUAGGCAUAAAUUGGUA (SEQ ID

NO: 56).

20 In some embodiments, disclosed herein are compositions for inhibiting expression of an HBV
oene 1n a cell, the composition comprising two or more HBV RNA1 agents, wherein a first
HBV RNAI1 agent comprises:
1) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') AAUUGAGAGAAGUCCACCA (SEQ ID
25 NO: 12), and a sense strand that comprises the nucleobase sequence ditfering by 0, 1,
2 or 3 nucleobases from the sequence (5'23') UGGUGGACUUCUCUCAAUU (SEQ
ID NO: 39); or
11) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCA (SEQ ID
30 NO: 13), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23") UGGUGGACUUCUCUCAAUA (SEQ
ID NO: 40);
and wherein a second HBV RNA1 agent comprises an antisense strand having a sequence that

1s at least partially complementary to a portion of the X ORF of an HBV mRNA.
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In some embodiments, disclosed herein are compositions for inhibiting expression of an HBV
gene 1n a cell, the composition comprising two or more HBV RNA1 agents, wherem a first
HBV RNA1 agent comprises:
5 1) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCC (SEQ ID
NO: 17), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') GGACUUCUCUCAAUUUUCU (SEQ
ID NO: 44); or
10 11) an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') UGAAAAUUGAGAGAAGUCC (SEQ ID
NO: 18), and a sense strand that comprises the nucleobase sequence differing by 0, 1,
2 or 3 nucleobases from the sequence (5'23') GGACUUCUCUCAAUUUUCA (SEQ
ID NO: 43);
15 and wherein a second HBV RNAI1 agent comprises an antisense strand having a sequence that

1s at least partially complementary to a portion of the X ORF of an HBV mRNA:

In some embodiments, disclosed herein are compositions for inhibiting expression of an HBV
gene 1n a cell, the composition comprising two or more HBV RNA1 agents, wherein a first

20  HBV RNAI1 agent comprises an antisense strand having a sequence that 1s at least partially
complementary to a portion of the S ORF of an HBV mRNA, and wherein a second HBV
RNA1 agent comprises:

1) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') GACCAAUUUAUGCCUACAG (SEQ ID NO:

25 27), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') CUGUAGGCAUAAAUUGGUC (SEQ ID
NO: 54); or

11) an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") AACCAAUUUAUGCCUACAG (SEQ ID NO:
30 28), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") CUGUAGGCAUAAAUUGGUU (SEQ ID

NO: 55); or
111) an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3

nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAG (SEQ ID NO:
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29), and a sense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'-23') CUGUAGGCAUAAAUUGGUA (SEQ ID
NO: 56).

5 In some embodiments, an HBV RNA1 agent disclosed herein comprises:
a. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGGCCUUAU
(SEQ ID NO: 149); or
b. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
10 nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGGCCU (SEQ
ID NO: 150); or
c. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGGC (SEQID
NO: 131); or
15 d. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UGAAAAUUGAGAGAAGUCCUU (SEQ ID
NO: 132); or
e. an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGUU (SEQ ID
20 NO: 154); or
f. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UAUUGAGAGAAGUCCACCACG (SEQ ID
NO: 160); or
o an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
25 nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCC (SEQID
NO: 162); or
h. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGCCUU (SEQ
ID NO: 163); or
30 1. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UAUUGAGAGAAGUCCACCACGA (SEQ
ID NO: 170); or
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an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCCAC (SEQID
NO: 171); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCUU (SEQ
ID NO: 172); or
an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGCCU (SEQ
ID NO: 173); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCAUU (SEQ ID
NO: 174); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCACUU (SEQ
ID NO: 175); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCCUU (SEQID
NO: 178); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") AGAAAAUUGAGAGAAGUCCACUU (SEQ
ID NO: 179); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCCACC (SEQ
ID NO: 180); or

an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3

nucleobases from the sequence (5'23') UGAAAAUUGAGAGAAGUCCAC (SEQID
NO: 181); or
an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") ACCAAUUUAUGCCUACAGCUU (SEQ ID
NO: 182); or

an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3

nucleobases from the sequence (5'23") ACCAAUUUAUGCCUACAGCCUU (SEQ
ID NO: 183); or
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u. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') ACCAAUUUAUGCCUACAGCCUC (SEQ
ID NO: 184); or

v. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UCCAAUUUAUGCCUACAGCUU (SEQ ID
NO: 185); or

w. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UCCAAUUUAUGCCUACAGCCUU (SEQ
ID NO: 186); or

X. an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCU (SEQ ID
NO: 187); or

y. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCG (SEQ ID
NO: 188); or

z. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') AACCAAUUUAUGCCUACAGCC (SEQ ID
NO: 189); or

aa. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') ACCAAUUUAUGCCUACAGCCU (SEQ ID
NO: 190); or

bb. an antisense strand that comprises the nucleobase sequence differing by O, 1, 2 or 3

nucleobases from the sequence (5'23') UCCAAUUUAUGCCUACAGCCU (SEQ ID
NO: 191); or

cc. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') ACCAAUUUAUGCCUACAGCCG (SEQID
NO: 192); or

dd. an antisense strand that comprises the nucleobase sequence differing by 0O, 1, 2 or 3
nucleobases from the sequence (5'23') UCCAAUUUAUGCCUACAGCCG (SEQID
NO: 193); or

ee. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGGG (SEQ ID
NO: 194):
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and wherein the HBV RNA1 agent further comprises a sense strand at least partially

complementary to the respective antisense strand.

In some embodiments, an HBV RNA1 agent disclosed herein comprises:

a. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

10

15

20)

25

30

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGGCCUUAU
(SEQ ID NO: 149); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGGCCU (SEQ
ID NO: 150); or

an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGGC (SEQ ID
NO: 151); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") UGAAAAUUGAGAGAAGUCCUU (SEQ ID
NO: 152); or
an antisense strand that consists of the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGUU (SEQ ID
NO: 134); or
an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UAUUGAGAGAAGUCCACCACG (SEQ ID
NO: 160); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCC (SEQID
NO: 162); or

an anfisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGCCUU (SEQ
ID NO: 163); or

an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UAUUGAGAGAAGUCCACCACGA (SEQ
ID NO: 170); or

an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") AGAAAAUUGAGAGAAGUCCAC (SEQID
NO: 171); or
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k. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

10

15

20)

25

30

nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCUU (SEQ
ID NO: 172); or
an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGCCU (SEQ
ID NO: 173); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCAUU (SEQ ID
NO: 174); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') UAUUGAGAGAAGUCCACCACUU (SEQ
ID NO: 175); or

. an anftisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCCUU (SEQ ID
NO: 178); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23") AGAAAAUUGAGAGAAGUCCACUU (SEQ
ID NO: 179); or

. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') AGAAAAUUGAGAGAAGUCCACC (SEQ
ID NO: 180); or

an antisense strand that consists of the nucleobase sequence differing by 0O, 1, 2 or 3
nucleobases from the sequence (5'23') UGAAAAUUGAGAGAAGUCCAC (SEQID
NO: 181); or

an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") ACCAAUUUAUGCCUACAGCUU (SEQ ID
NO: 182); or

an antisense strand that consists of the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23") ACCAAUUUAUGCCUACAGCCUU (SEQ
ID NO: 183); or

. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3

nucleobases from the sequence (5'23') ACCAAUUUAUGCCUACAGCCUC (SEQ
ID NO: 184); or
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v. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UCCAAUUUAUGCCUACAGCUU (SEQ ID
NO: 185); or

w. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UCCAAUUUAUGCCUACAGCCUU (SEQ
ID NO: 186); or

X. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23") UACCAAUUUAUGCCUACAGCU (SEQ ID
NO: 187); or

y. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGCG (SEQ ID
NO: 188); or

z. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') AACCAAUUUAUGCCUACAGCC (SEQ ID
NO: 189); or

aa. an antisense strand that consists of the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') ACCAAUUUAUGCCUACAGCCU (SEQID
NO: 190); or

bb. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') UCCAAUUUAUGCCUACAGCCU (SEQ ID
NO: 191); or

cc. an antisense strand that consists of the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') ACCAAUUUAUGCCUACAGCCG (SEQID
NO: 192); or

dd. an antisense strand that comprises the nucleobase sequence differing by 0, 1, 2 or 3
nucleobases from the sequence (5'23') UCCAAUUUAUGCCUACAGCCG (SEQ ID
NO: 193); or.

ee. an antisense strand that consists of the nucleobase sequence differing by O, 1, 2 or 3
nucleobases from the sequence (5'23') UACCAAUUUAUGCCUACAGGG (SEQ ID
NO: 194);

and wherein the HBV RNAI1 agent further comprises a sense strand at least partially

complementary to the respective antisense strand.

In some embodiments, an HBV RNA1 agent disclosed herein comprises:
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an anfisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides

from the sequence (5'23") usAfscCfaAfuUfuAfuGfcCfuAfcAfgGfccsusuAu (SEQ
ID NO: 61); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usAfscCfaAfuUfuAfuGfcCfuAfcAfeGfescsu (SEQ ID
NO: 62); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usAfscsCfaAfuUfuAfuGfcCfuAfcAfgGfcecsu (SEQ ID
NO: 63); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usAfscsClaAfuUfuAfuGfcClfuAfcAfeGfsc (SEQ ID
NO: 64); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usAfscsCfaAfuUfuAfuGfcCfuAfcAfgusu (SEQ ID NO:
68); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23") usAfscscaauUfuAfuGfcCfuacagese (SEQ ID NO: 85);
or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usAfsusugagAfgAfaGfuCfcaccacsg (SEQ ID NO: 94);
or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usAfsusUfgAfgAfgAfaGfuCfcAfcCfaCfgsa (SEQ ID
NO: 98); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usAfscsCfaAfuuuauGfcCfuAfcAfgcse (SEQ ID NO:
102); or

an anfisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23") usAfscsClaAfuuuauGfcCfuAfcAfgcusu (SEQ ID NO:
103); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usAfscsCfaAfuuuauGfcCfuAfcAfeccsu (SEQ ID NO:
104); or
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an anfisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides

from the sequence (5'-23") usAfscsCfaAfuuuauGfcCfuAfcAfgecusu (SEQ ID NO:
105); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') cPrpusAfscsClaAfulUfuAfuGfcCfuAfcAfgusu (SEQ ID
NO: 107); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") cPrpusAfsusUfgAfgAfgAfaGfuCfcAfcCfaCfsg (SEQ
ID NO: 108); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23") usAfsusUfgAfgagaaGfuCfcAfcCfausu (SEQ ID NO:
109); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usAfsusUfgAfgagaaGfuCfcAfcCfacsg (SEQ ID NO:
110); or

an antisense strand that comprses the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23') usAfsusUfgAfgagaaGfuCfcAfcCfacsusu (SEQ ID NO:
111); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usAfsusUfgAfgagaaGfuCfcAfcCfacsgsa (SEQ ID NO:
112); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23') usAfsusUfgAfgagaaGfuCfcAfcCfacusu (SEQ ID NO:
120); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") asGfsasAfaAfuUfgAfg Afg AfaGfuCfcusu (SEQ ID NO:
125):

an anftisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides

from the sequence (5'23") asGfsasAfaAfuUfgAfgAfoAfaGfuCfcasc (SEQ ID NO:
126); or
an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides

from the sequence (5'-23') asGfsasAfaAfuUfgAfeAfgAfaGfuCtcacusu (SEQ ID
NO: 127); or
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an anfisense strand that comprses the sequence differing by 0, 1, 2 or 3 nucleotides

from the sequence (5'23') asGfsasAfaAfuUfgAfgAfgAfaGfuCfcacsc (SEQ ID
NO: 128); or

an anftisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'2 3') usGfsasAfaAfuUfgAfgAfe AfaGfuCfecusu (SEQ ID NO:
129); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usGfsasAfaAfuUfgAfeAfg AfaGfuCfcasc (SEQ ID NO:
130); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') asCfscsAfaUfuUfaUfeCfcUfaCfaGfcusu (SEQ ID NO:
131); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") asCfscs AfaUfuUfaUfgCfcUfaCfaGfccusu (SEQ ID NO:
132); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23') asCfscs AfaUfuUfaUfeCfcUfaCfaGfccusc (SEQ ID NO:
133); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usCfscsAfaUfuUfaUfeCfcUfaCfaGfcusu (SEQ ID NO:
134); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usCfscsAfaUfuUfaUfgCfcUfaCfaGfccusu (SEQ ID NO:
135); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') cPrpusAfscsCfaAfuUfuAfuGfcClfuAfcAfgcsc (SEQ ID
NO: 136); or

an anftisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23') usAfscsCfaAfuUfuAfuGfcCfuAfcAfgscse (SEQ ID
NO: 137); or

an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
fromthe sequence (5'-23") cPrpusAfscsCfaAfuUfuAfuGfcCfuAfcAfgscsc (SEQ ID
NO: 138): or
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Xxx1v. an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides

from the sequence (5'23') usAfscsCfaAfuUfuAfuGfcCfuAfcAfgcsu (SEQ ID NO:
139); or
XXXV. an antisense strand that comprses the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usAfscsCfaAfuUfuAfuGfcCfuAfcAfecsg (SEQ ID NO:
140); or
XXXV1. an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') asAfscsClaAfuUfuAfuGfcCfuAfcAfgcese (SEQ ID NO:
141); or
XXXVil. an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23") usAfscsClaAfuUfUfAfuGfcCfuAfcAfeusu (SEQ ID
NO: 142); or
xxxvil. an antisense strand that comprises the sequence differing by 0, 1, 2 or 3
nucleotides from the sequence (5'23') usAfscsCfaAfuUfuAfuGfcCfuAfcAfgCtsc
(SEQ ID NO: 143); or
xxxix. an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'-23") asCfscAfaUfuUfaUfeCfcUfaCfaGfcCfsu (SEQ ID NO:
144); or
xl. an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usCfscAfaUfuUfaUfgCfcUfaCfaGfcCfsu (SEQ ID NO:
145); or
xli.  an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') asCfscAfaUfuUfaUfgCfcUfaCfaGfccsg (SEQ ID NO:
146); or
xlin.  an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23") usCfscAfaUfuUfaUfgCfcUfaCfaGfccsg (SEQ ID NO:
147); or
xli1.  an antisense strand that comprises the sequence differing by 0, 1, 2 or 3 nucleotides
from the sequence (5'23') usAfscsCfaAfuUfuAfuGfeCfuAfcAfgese (SEQ ID NO:
148);
wherein a, g, ¢ and u are 2'-O-methyl (2'-OMe) modified nucleotides; Af, Cf, Gi, and Uf are
2'-fluoro modified nucleotides; s 15 a phosphorothioate internucleoside linkage and the
remaining nucleotide monomers are linked by phosphodiester bonds; and c¢Prpu 15 5'-

cyclopropyl phosphonate-2'-O-methyl modified nucleotide; and wherein the HBV RNA1 agent
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further comprises a sense strand at least partially complementary to the respective antisense

strand.

In some embodiments, an HBV RNA1 agent disclosed herein comprises:

1.

1.

111.

'\’

V1.

VL.

V111,

1X.

X1.

X11.

X111,

X1V.

XV,

an antisense strand that consists of the  sequence
usAfscClaAfuUfuAfuGicCluAfcAfgGiccsusuAu (SEQ ID NO: 61); or
an antisense strand that consists of the  sequence
usAfscClaAfuUtuAtuGicCiuAtcAfgGicscsu (SEQ ID NO: 62); or

an antisense strand that consists of the  sequence
usAfscsClaAfuUfuAfuGicCluAfcAtgGicesu (SEQ ID NO: 63); or

an antisense  strand that consists  of the  sequence
usAfscsClaAfuUfuAfuGicCl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>