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RNAI AGENTS TARGETING FATTY ACID SYNTHASE AND RELATED
METHODS

RELATED APPLICATIONS

[0001]  This application claims priority to U.S. Serial No.: 63/497,568, filed April 21, 2023,

the entire contents of each of which is incorporated herein by reference.

1. FIELD

[0002]  This disclosure relates to RN A1 agents (e.g., double stranded RNA (dsRNA) agents
comprising a sense strand and an antisense strand) targeting fatty acid synthase (FASN). The
disclosure further relates to pharmaceutical compositions comprising the same; and methods
of utilizing the same, including, e.g., methods of treating FASN associated diseases (e.g., liver

diseases).

2, BACKGROUND

[0003]  Fatty acids serve a multitude of functions within a cell, including, e.g, as
components of cell membranes, substrates in energy metabolism, and as secondary messengers
in cell signaling pathways. Structurally, fatty acids comprise a carboxylic acid with a saturated
or unsaturated aliphatic chain. Fatty acids can generally be grouped into two categories:
essential fatty acids (those an organism cannot synthesize de novo) and non-essential fatty acids
(those an organism can synthesize de novo). A critical enzyme in de novo fatty acid synthesis
is fattv acid synthase (FASN). FASN is a multifunctional enzyme that catalyzes the de novo
biosynthesis of long-chain saturated fatty acids starting from acetyl-CoA and malonyl-CoA,
using nicotinamide adenine dinucleotide phosphate (NADPH) as a reducing agent. As such,

FASN is primarily expressed by lipogenic tissues.

3. SUMMARY

[0004]  Provided herein are, infer alia, agents (e.g, RNAi agents, dsRNA agents)
comprising a sense strand and an antisense strand targeting FASN (e.g., hFASN); and methods
of manufacturing and pharmaceutical compositions comprising the same. Further provided
herein are methods of utilizing the agents (e.g., RNAI agents, dsSRNA agents) including, e.g,
methods of inhibiting or decreasing FASN expression (e.g., mRNA expression), methods of
treating FASN associated diseases, and methods of treating liver diseases (e.g., nonalcoholic

steatohepatitis (NASH) and nonalcoholic fatty liver disease (NAFLD)).
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[000S]  Accordingly, in one aspect provided herein are double stranded ribonucleic acid
(dsRNA) agents for inhibiting expression of fatty acid synthase (FASN) (e.g., human FASN
(hFASN)), wherein the dsRNA agent comprises a sense strand and an antisense strand forming
a double stranded region, wherein the antisense strand comprises at least 15 (e.g,, 16, 17, 18,
19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2,
or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in
Table 2 or Table 3 or set forth in any one of SEQ ID NOS: 232-459 or 916-1143.

[0006] In some embodiments, the sense strand comprises at least 15 (e.g, 16, 17, 18, 19,
20, 21) contiguous nucleotides of and differing by no more than 3 (e.g, 0. 1, 2, or 3) nucleotides
from any sense strand set forth in Table 2 or Table 3 or set forth in any one of SEQ ID NOS:
4-231 or 688-915. In some embodiments, the sense strand comprises at least 15 (e.g., 16, 17,
18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the corresponding sense strand set forth in Table 2 or Table 3 or the
corresponding sense strand set forth in one of SEQ ID NOS: 4-231 or 688-915.

[0007]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0008]  Insomeembodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of

about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
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[0009]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0010]  In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27. 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25, 23-24, 21-30, 21-29, 21-28. 21-27, 21-26, 21-25. 21-24. 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0011]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense
strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0012]  In one aspect provided herein are dSRNA agents for inhibiting expression of FASN
(e.g, hFASN), wherein the dsRNA agent comprises a sense strand and an antisense strand
forming a double stranded region, and wherein the antisense strand comprises at least 15 (e.g,
16, 17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of the antisense strands of any one
of dsRNA agents 1-228 set forth in Table 2 or Table 3; and wherein the sense strand comprises
atleast 15 (e.g., 16,17, 18,19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no
more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the sense strand of
the corresponding dsRNA agent set forth in Table 2 or Table 3.

[0013]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises

at least one modified internucleoside linkage.
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[0014]  Insomeembodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30. 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of
about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
[0015]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0016] In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27. 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25, 23-24, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0017] In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense
strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0018]  In one aspect provided herein are dSRNA agents for inhibiting expression of FASN
(e.g., hFASN), wherein the dsRNA agent comprises a sense strand and an antisense strand
forming a double stranded region, and wherein the sense strand comprises at least 15 (e.g., 16,
17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-
558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-
1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430,
1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-
2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187,
2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-
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2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726,
2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-
3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835,
3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-
4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945,
4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-
5490, 5573-5594, 5565-5605, 5637-5658, 5657-5648, 6083-6105, 6087-6115, 6259-6281,
6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-
6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085,
7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-
7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094,
8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1; wherein the
antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or 23) contiguous
nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
corresponding complementary nucleotide sequence of SEQ ID NO: 2.

[0019]  In some embodiments, the antisense strand comprises at least 15 (e.g., 16, 17, 18,
19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2,
or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in
Table 2 or Table 3 or set forth in any one of SEQ ID NOS: 232-459 or 916-1143. In some
embodiments, the antisense strand comprises at least 15 (e.g, 16, 17, 18, 19, 20, 21, 22, or 23)
contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of any one of the antisense strands set forth in Table 2 or set forth in
any one of SEQ ID NOS: 232-459. In some embodiments, the antisense strand comprises at
least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 3 or set forth in any one of SEQ ID NOS: 916-1143.
[0020] In some embodiments, the sense strand comprises at least 15 (e.g, 16, 17, 18, 19,
20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the sense strands set forth in Table 2 or Table 3 or
set forth in any one of SEQ ID NOS: 4-231 or 688-915. In some embodiments, the sense strand
comprises at least 15 (e.g,, 16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2 or Table 3 or the corresponding sense strand set

forth in one of SEQ ID NOS: 4-231 or 688-915. In some embodiments, the sense strand
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comprises at least 15 (e.g, 16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by
no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in Table 2 or set forth in any one of SEQ ID NOS: 4-231. In some
embodiments, the sense strand comprises at least 15 (e.g, 16, 17, 18, 19, 20, 21) contiguous
nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand set forth in Table 2 or the corresponding
sense strand set forth in one of SEQ ID NOS: 4-231. In some embodiments, the sense strand
comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in Table 3 or set forth in any one of SEQ ID NOS: 688-915. In some
embodiments, the sense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21) contiguous
nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand set forth in Table 3 or the corresponding
sense strand set forth in one of SEQ ID NOS: 688-915.

[0021]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0022]  Insomeembodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of

about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
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[0023]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0024]  In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25, 2324 21-30, 21-29, 21-28_ 21-27. 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0025]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense
strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0026]  In one aspect provided herein are dSRNA agents for inhibiting expression of FASN
(e.g, hFASN), wherein the dsRNA agent comprises a sense strand and an antisense strand
forming a double stranded region, wherein the antisense strand comprises at least 15 (e.g., 16,
17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set
forth in Table 2 or set forth in any one of SEQ ID NOS: 232-459.

[0027] In some embodiments, the sense strand comprises at least 15 (e.g., 16, 17, 18, 19,
20, 21) contiguous nucleotides of and differing by no more than 3 (e.g, 0. 1, 2, or 3) nucleotides
from any sense strand set forth in Table 2 or set forth in any one of SEQ ID NOS: 4-231. In
some embodiments, the sense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21)
contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the corresponding sense strand set forth in Table 2 or the corresponding sense strand set forth
in one of SEQ ID NOS: 4-231.

[0028]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%., 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises

a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
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nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0029]  Insomeembodiments. each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27. 26, 25, 24, 23, 22, 21, 20, 19, 18, 17. 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of
about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
[0030]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0031]  In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27. 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25, 23-24, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region 1s from about 19-23 or 19-
21 nucleotide pairs in length In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0032]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense
strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0033]  In one aspect provided herein are dSRNA agents for inhibiting expression of FASN
(e.g, hFASN), wherein the dsRNA agent comprises a sense strand and an antisense strand
forming a double stranded region, and wherein the antisense strand comprises at least 15 (e.g.,
16, 17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of the antisense strands of any one
of dsRNA agents 1-228 set forth in Table 2; and wherein the sense strand comprises at least 15
(e.g, 16,17, 18, 19,20, 21, 22, or 23) contiguous nucleotides of and differing by no more than
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3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the sense strand of the
corresponding dsRNA agent set forth in Table 2.

[0034]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0035]  Insomeembodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of
about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
[0036]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0037]  In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25, 2324, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0038]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense

strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
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antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0039]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0040]  Insome embodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of
about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
[0041]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0042] In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25, 2324, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0043]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense

strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
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antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0044]  In one aspect provided herein are dSRNA agents for inhibiting expression of FASN
(e.g, hFASN), wherein the dsRNA agent comprises a sense strand and an antisense strand
forming a double stranded region, wherein the antisense strand comprises at least 15 (e.g., 16,
17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set
forth in Table 3 or set forth in any one of SEQ ID NOS: 916-1143.

[0045] In some embodiments, the sense strand comprises at least 15 (e.g,, 16, 17, 18, 19,
20, 21) contiguous nucleotides of and differing by no more than 3 (e.g, 0. 1, 2, or 3) nucleotides
from any sense strand set forth in Table 3 or set forth in any one of SEQ ID NOS: 688-915.
[0046] In some embodiments, the sense strand comprises at least 15 (e.g., 16, 17, 18, 19,
20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the corresponding sense strand set forth in Table 3 or the corresponding sense strand set
forth in one of SEQ ID NOS: 688-915.

[0047]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%., 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified
nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0048]  In some embodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17. 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,

antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
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from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of
about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
[0049]  In some embodiments, the sense strand and/or the antisense strand comprises a 3’
and/or 5' overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0050]  In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25,23-24, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0051]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense
strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0052]  In one aspect provided herein are dsSRNA agents for inhibiting expression of FASN
(e.g., hFASN), wherein the dsRNA agent comprises a sense strand and an antisense strand
forming a double stranded region, and wherein the antisense strand comprises at least 15 (e.g,
16, 17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3
(e.g., 0, 1,2, or 3) nucleotides from the nucleotide sequence of the antisense strands of any one
of dsRNA agents 1-228 set forth in Table 3; and wherein the sense strand comprises at least 15
(e.g, 16,17 18, 19,20, 21, 22, or 23) contiguous nucleotides of and differing by no more than
3 (eg. 0.1, 2, or3) nucleotides from the nucleotide sequence of the sense strand of the
corresponding dsRNA agent set forth in Table 3.

[00583]  In some embodiments, the sense strand comprises at least one modified nucleotide
and/or the antisense strand comprises at least one modified nucleotide. In some embodiments,
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
or 100% of the nucleotides of the sense strand and/or antisense strand are modified. In some
embodiments, substantially all (or all) of the nucleotides in the sense strand and/or antisense
strand are modified. In some embodiments, at least one of the modified nucleotides comprises
a modified sugar (e.g., ribose moiety). In some embodiments, at least one of the modified

nucleotides comprises a modified nucleobase. In some embodiments, the sense strand
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comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.

[0054]  Insome embodiments, each of the antisense strand and the sense strand are not more
than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, or 15 nucleotides in length. In
some embodiments, the antisense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-
30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-. 29-30, 19-20, 19-21. 19-
22, 19-23, 19-24, or 19-25 nucleotides; and/or the sense strand comprises from about 15-30,
16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-,
29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides. In some embodiments,
antisense strand comprises from about 19-23 nucleotides; and/or the sense strand comprises
from about 19-23 nucleotides. In some embodiments, antisense strand comprises or consists of
about 23 nucleotides; and/or the sense strand comprises or consists of about 21 nucleotides.
[0055]  In some embodiments, the sense strand and/or the antisense strand comprises a 3'
and/or 5" overhang of 1, 2, or 3 nucleotides. In some embodiments, the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

[0056]  In some embodiments, the double stranded region is from about 19-30, 19-29, 19-
28, 19-27. 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-27, 23-
26, 23-25,23-24,21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 nucleotide
pairs in length. In some embodiments, the double stranded region is from about 19-23 or 19-
21 nucleotide pairs in length. In some embodiments, the double stranded region is about 21
nucleotide pairs in length.

[0057]  In some embodiments, the sense strand and the antisense strand are part of a single
nucleic acid molecule (e. g, wherein a hairpin loop is between the sense strand and the antisense
strand of the single nucleic acid molecule. In some embodiments, the sense strand and the
antisense strand are separate nucleic acid molecules (i.e., connected only through the double
stranded region).

[0058]  In one aspect, provided herein are conjugates comprising a dsSRNA agent described
herein and a heterologous moiety.

[0039] In some embodiments, the heterologous moiety is a peptide, protein, carbohydrate,
lipid, polymer, or small molecule. In some embodiments, the heterologous moiety is
carbohydrate. In some embodiments, the heterologous moiety comprises one or more GalNac.
[0060] In some embodiments, the heterologous moiety is a targeting moiety. In some

embodiments, the targeting moiety specifically binds to a moiety expressed by hepatocytes
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(e.g., on the surface of the hepatocytes). In some embodiments, the targeting moiety comprises

GalNac. In some embodiments, the targeting moiety comprises Formula IT:
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[0061]  Insome embodiments, the targeting moiety directs the agent to hepatocytes th.rough
specific binding to the asialoglycoprotein receptor (e.g., expressed on the surface of
hepatocytes).

[0062]  In some embodiments, the heterologous moiety is attached to the dsSRNA agent via
a linker. In some embodiments, the linker is cleavable.

[0063]  In some embodiments, the heterologous moiety attached to the 3" end of the sense
and/or antisense strand and/or the 5 end of the sense and/or antisense strand, and/or at an
internal site of the sense and/or antisense strand.

[0064]  In one aspect, provided herein are vectors (e.g., a viral vector, a non-viral vector)
encoding the antisense strand, the sense strand, or both the antisense and sense strand described
herein.

[0065] In one aspect, provided herein are carriers comprising a dsRNA agent described

herein or a vector described herein. In some embodiments, the carrier comprises a nanoparticle,
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a polymer, a lipid-based delivery system, as dendrimer, a cationic delivery system, or a
hydrogel. In some embodiments, the lipid-based delivery system is a lipid nanoparticle (LNP),
liposome, lipoplex, nanoliposome, an exosome, or a micelle.

[0066]  In one aspect, provided herein are cells comprising a dsSRNA described herein, a
conjugate described herein, a vector described herein, or a carrier described herein.

[0067]  In one aspect, provided herein are pharmaceutical compositions comprising a
dsRNA described herein, a conjugate described herein, a vector described herein, a carrier
described herein, or a cell described herein, and a pharmaceutically acceptable excipient.
[0068]  In one aspect, provided herein are kits comprising a dsRNA described herein, a
conjugate described herein, a vector described herein, a carrier described herein, a cell
described herein, or a pharmaceutical composition described herein.

[0069]  Inone aspect, provided herein are methods of delivering a dsSRNA described herein,
a conjugate described herein, a vector described herein, a carrier described herein, a cell
described herein, or a pharmaceutical composition described herein, to thereby deliver the
dsRNA, conjugate, vector, carrier, or pharmaceutical composition into the cell. In some
embodiments, the cell is in vitro, ex vivo, or in vivo. In some embodiments, the cell is a subject
(e.g., a human subject). In some embodiments, the subject is a human.

[0070]  In one aspect, provided herein are methods of delivering a dsRNA, conjugate,
vector, carrier, or pharmaceutical composition to a subject, the method comprising
administering to the subject a dSRNA described herein, a conjugate described herein, a vector
described herein, a carrier described herein, a cell described herein, or a pharmaceutical
composition described herein, to thereby deliver the dsRNA, conjugate, vector, carrier, or
pharmaceutical composition to the subject. In some embodiments, the subject is a human.
[0071]  In one aspect, provided herein are methods of reducing or inhibiting expression of
FASN (e.g., hFASN) in a cell, the method comprising delivering into the cell a dsRNA
described herein, a conjugate described herein, a vector described herein, a carrier described
herein, a cell described herein, or a pharmaceutical composition described herein, to thereby
reduce or inhibit expression of FASN (e.g., hFASN) in the cell. In some embodiments, the
subject is a human,

[0072]  In one aspect, provided herein are methods of reducing or inhibiting expression of
FASN (e.g., hFASN) in a cell in a subject, the method comprising administering to the subject
a dsRNA described herein, a conjugate described herein, a vector described herein, a carrier

described herein, a cell described herein, or a pharmaceutical composition described herein, to
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thereby reduce or inhibit expression of FASN (e.g.. hFASN) in the cell in the subject. In some
embodiments, the subject is a human.

[0073]  In one aspect, provided herein are methods of treating, ameliorating, or preventing
a FASN (e.g., hFASN) associated disease in a subject, the method comprising administering to
the subject a dSRNA described herein, a conjugate described herein, a vector described herein,
a carrier described herein, a cell described herein, or a pharmaceutical composition described
herein, to thereby treat, ameliorate, or prevent the FASN (e.g., hFASN) associated disease in
the subject. In some embodiments, the FASN (e.g., hFASN) associated disease is fatty liver,
liver inflammation, nonalcoholic steatohepatitis (NASH) or nonalcoholic fatty liver disease
(NAFLD). In some embodiments, the FASN (e.g, hFASN) associated disease is obesity-
induced metabolic syndrome, insulin insensitivity, obesity-induced metabolic syndrome,
insulin insensitivity, obesity, type-2 diabetes, alcoholic fatty liver disease (AFLD), cirrhosis,
metabolic dysfunction associated steatotic liver disease (MASLD), metabolic-associated
steatohepatitis (MASH), metabolic dysfunction and alcohol associated steatotic liver discase
(MetALD), steatotic liver disease (SLD), or cryptogenic SLD. In some embodiments, the
subject is 2 human.

[0074]  In one aspect, provided herein are methods of treating, ameliorate, or preventing a
liver disease in a subject, the method comprising administering to the subject a dsRNA
described herein, a conjugate described herein, a vector described herein, a carrier described
herein, a cell described herein, or a pharmaceutical composition described herein, to thereby
treat, ameliorate, or prevent the liver disease in the subject. In some embodiments, the liver
disease is fatty liver, liver inflammation, NASH, NAFLD, obesity-induced metabolic
syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, cirrhosis, MASLD, MASH,
MetALD, SLD, or cryptogenic SLD. In some embodiments, the subject is a human.

[0075]  In one aspect, provided herein are methods of diagnosing a FASN (e.g., hFASN)
associated disease in a subject, the method comprising (a) 1solating and purifying DNA, RNA,
or protein, or having DNA, RNA, or protein isolated and purified, from a sample obtained from
the subject; and (b) detecting, or having detected, the presence or absence of one or more
somatic FASN mutation in the DNA, RNA, or protein, wherein the presence of the one or more
somatic mutation indicates that the subject has a FASN (e.g., hFASN) associated disease.
[0076]  Insomeembodiments, the FASN (e.g., hFASN) associated disease is a liver disease.
In some embodiments, the FASN (e.g, hFASN) associated disease is fatty liver, liver

inflammation, NASH, NAFLD, obesity-induced metabolic syndrome, insulin insensitivity,
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obesity, type-2 diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD, SLD, or cryptogenic
SLD.

[0077]  In some embodiments, the sample is a blood, tissue, or cell sample. In some
embodiments, the sample is biopsy. In some embodiments, the sample is a liver biopsy. In
some embodiments, the subject is a human.

[0078]  In some embodiments, at least one of the one or more somatic mutation is a loss of
function mutation. In some embodiments, at least one of the one or more somatic mutation is
a gain of function mutation.

[0079]  In one aspect, provided herein are methods of diagnosing a liver disease in a subject,
the method comprising (a) isolating and purifying DNA, RNA, or protein, or having DNA,
RNA, or protein isolated and purified, from a sample obtained from the subject; and (b)
detecting, or having detected, the presence or absence of one or more somatic FASN mutation
in the DNA, RNA, or protein, wherein the presence of the one or more somatic mutation
indicates that the subject has a liver disease. In some embodiments, the liver disease fatty liver,
liver inflammation, NASH, NAFLD, obesity-induced metabolic syndrome, insulin
insensitivity, obesity, type-2 diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD, SLD, or
cryptogenic SLD.

[0080]  In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of the one or more somatic FASN mutation 1n the
DNA.

[0081]  In some embodiments, the method further comprises administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASNif a FASN somatic
mutation is detected in the DNA, RNA, or protein. In some embodiments, the inhibitory nucleic
acid molecule comprises a dsSRNA agent described herein, a conjugate described herein, a
vector described herein, a carrier described herein, or a pharmaceutical composition described
herein.

[0082] In some embodiments, the sample is a blood, tissue, or cell sample. In some
embodiments, the sample is biopsy. In some embodiments, the sample is a liver biopsy. In
some embodiments, the subject is a human.

[0083]  In some embodiments, at least one of the one or more somatic mutation is a loss of
function mutation. In some embodiments, at least one of the one or more somatic mutation is

a gain of function mutation.
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[0084]  In one aspect, provided herein are methods of selecting a subject for administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN, the method comprising
(a) 1solating and purifving DNA, RNA, or protein, or having DNA, RNA, or protein isolated
and purified, from a sample obtained from the subject; and (b) detecting, or having detected,
the presence or absence of one or more somatic FASN mutation in the DNA, RNA, or protein,
wherein the subject is selected for administration of the inhibitory nucleic acid molecule if the
one or more somatic mutation is present.

[0085]  In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of the one or more somatic FASN mutation in the
DNA.

[0086]  In some embodiments, the method further comprises administering to the subject
the inhibitory nucleic acid molecule if the subject is selected. In some embodiments, the
mhibitory nucleic acid molecule comprises a dsRNA agent described herein, a conjugate
described herein, a vector described herein, a carrier described herein, or a pharmaceutical
composition described herein.

[0087] In some embodiments, the sample is a blood, tissue, or cell sample. In some
embodiments, the sample is biopsy. In some embodiments, the sample is a liver biopsy. In
some embodiments, the subject is a human.

[0088] In some embodiments, at least one of the one or more somatic mutation 1s a loss of
function mutation. In some embodiments, at least one of the one or more somatic mutation 1s
a gain of function mutation.

[0089]  In one aspect, provided herein are methods of treating, ameliorating, or preventing
a FASN (e.g., hFASN) associated disease in a subject, the method comprising (a) isolating and
purifying DNA, RNA, or protein, or having DNA, RNA, or protein isolated and purified, from
a sample obtained from the subject; (b) detecting, or having detected, the presence or absence
of one or more somatic FASN mutation in the DNA, RNA, or protein, and (c) administering to
the subject an inhibitory nucleic acid that inhibits expression of FASN if the one or more FASN
somatic mutation is detected in the DNA, RNA, or protein.

[0090]  Insomeembodiments, the FASN (e.g., hFASN) associated disease is a liver disease.
In some embodiments, the liver disease is fatty liver, liver inflammation, NASH, NAFLD,
obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD,

cirrhosis, MASLD, MASH, MetALD, SLD. or cryptogenic SLD.
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[0091] In some embodiments, the sample is a blood, tissue, or cell sample. In some
embodiments, the sample is biopsy. In some embodiments, the sample is a liver biopsy. In
some embodiments, the subject 1s a human.

[0092]  In some embodiments, at least one of the one or more somatic mutation is a loss of
function mutation. In some embodiments, at least one of the one or more somatic mutation is
a gain of function mutation.

[0093]  In one aspect, provided herein are methods of treating, ameliorating, or preventing
a liver disease in a subject, the method comprising (a) isolating and purifying DNA, RNA, or
protein, or having DNA, RNA, or protein isolated and purified, from a sample obtained from
the subject; (b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein, and (¢) administering to the subject an inhibitory
nucleic acid that inhibits expression of FASN if the one or more FASN somatic mutation is
detected in the DNA, RNA, or protein.

[0094]  In some embodiments, the inhibitory nucleic acid molecule comprises a dSRNA
agent described herein, a conjugate described herein, a vector described herein, a carrier
described herein, or a pharmaceutical composition described herein.

[0095] In some embodiments, the liver disease is fatty liver, liver inflammation, NASH,
NAFLD, obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes,
AFLD, cirrthosis, MASLD, MASH, MetALD, SLD, or cryptogenic SLD.

[0096] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
1solated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of the one or more somatic FASN mutation in the
DNA.

[0097] In some embodiments, the sample is a blood, tissue, or cell sample. In some
embodiments, the sample is biopsy. In some embodiments, the sample is a liver biopsy. In
some embodiments, the subject is a human.

[0098]  In some embodiments, at least one of the one or more somatic mutation is a loss of
function mutation. In some embodiments, at least one of the one or more somatic mutation is
a gain of function mutation,

[0099]  In one aspect, provided herein are in vifro methods of screening a sample from a
subject for one or more somatic FASN mutation, the method comprising (a) isolating and
purifying DNA, RNA, or protein from a sample obtained from the subject; and (b) detecting

the presence or absence of one or more somatic FASN mutation in the DNA, RNA, or protein.
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[00100] In some embodiments, the sample is a blood, tissue, or cell sample. In some
embodiments, the sample is biopsy. In some embodiments, the sample is a liver biopsy. In
some embodiments, the subject is a human.

[00101] In some embodiments, at least one of the one or more somatic mutation is a loss of
function mutation. In some embodiments, at least one of the one or more somatic mutation is

a gain of function mutation.

4. BRIEF DESCRIPTION OF THE FIGURES

[00102] FIG. 1A-1H is a bar graph showing the percent of hFASN mRNA remaining in
Hep3B cells after 24 hour in vitro treatment with the indicated dsSRNA agent (normalized to
GAPDH and relative to control treated cells set to 100%). For the sake of additional clarity, it
1s noted that each dsRNA agent has two bars, the left bar shows the results utilizing 20nM of
the dsRNA agent and the right bar shows the result utilizing 0.5nM of the dsRNA agent.
[00103] FIG. 2 is a bar graph showing the percent of mFASN mRNA remaining in liver
cells from mice treated with the indicated dsRNA agent (normalized to GAPDH).

[00104] FIG. 3 is a bar graph showing the percent of mFASN mRNA remaining in liver
cells from mice treated with the indicated dsRNA agent (normalized to GAPDH).

5. DETAILED DESCRIPTION

[00105] The inventors have, infer alia, discovered that FASN is increasingly expressed in
the liver under conditions of increased fat accumulation (e.g., in NASH). The inventors have
further discovered, infer alia, RNAI agents that inhibit expression of FASN (e.g, hFASN). As
such, the RN A1 agents described herein are useful for the treatment of FASN mediated diseases
such as liver diseases (e.g, fatty liver disease, NASH, nonalcoholic fatty liver disease
(NAFLD)). As such. the current disclosure provides RNAi agents (e.g, dsRNAi agents
comprising a sense strand and an antisense strand) capable of inhibiting FASN expression (e.g.,
in a cell, in a cell in a subject); and their use in, infer alia, pharmaceutical compositions, and

methods of treating diseases (e.g., liver diseases).
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5.6 Methods of Making RNAi Agents & Conjugates Thereof

5.7 Vectors

5.8 Host Cells

5.9 Carriers

5.9.1 Lipid Based Carriers/Lipid Nanoformulations

5.9.1.1 Cationic Lipids (Positively Charged) and Tonizable Lipids

5.9.1.2 Non-Cationic Lipids (e.g., Phospholipids)
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5.11 Methods of Use

S.11.1 Methods of Delivery

5.11.2 Methods of Reducing or Inhibiting FASN Expression

5.11.3 Methods of Treating, Ameliorating, ar Preventing a FASN Associated
Disease

5.11.4 Methods of Treating, Ameliorating, or Preventing a Liver Disease
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with a FASN Inhibitory Agent

5.11.7 In Vitro Methods of Screening Samples for Somatic FASN Mutations

5.12 Kits

51 Definitions

[00106] The section headings used herein are for organizational purposes only and are not
to be construed as limiting the subject matter described.

[00107]  Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as is commonly understood by one of skill in the art to which the claimed subject
matter belongs. It is to be understood that the foregoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of any subject
matter claimed.

[00108] In this application, the use of the singular includes the plural unless specifically

stated otherwise. For example, as used in the specification and the appended claims, the
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singular forms “a,” “an,” and “the” include plural referents unless the context clearly dictates
otherwise. Furthermore, use of the term “including” as well as other forms, such as “include,”
“Includes,” and “included,” is not limiting.

[00109] It is understood that wherever aspects are described herein with the language
“comprising,” otherwise analogous aspects described in terms of “consisting of” and
“consisting essentially of” are also provided.

[00110] The term “and/or” where used herein is to be taken as specific disclosure of each of
the two specified features or components with or without the other. Thus, the term “and/or” as
used in a phrase such as “A and/or B” herein is intended to include “A and B,” “A or B,” “A”
(alone), and “B” (alone). Likewise, the term “and/or” as used in a phrase such as “A, B, and/or
C” 1s intended to encompass each of the following aspects: A, B, and C; A, B,orC; Aor C; A
orB; Bor C; Aand C; A and B; B and C; A (alone); B (alone); and C (alone).

[00111] As described herein, any concentration range, percentage range, ratio range or
integer range is to be understood to include the value of any integer within the recited range
and, when appropriate, fractions thereof (such as one tenth and one hundredth of an integer),
unless otherwise indicated.

[00112] The terms “about” or “comprising essentially of” refer to a value or composition
that is within an acceptable error range for the particular value or composition as determined
by one of ordinary skill in the art, which will depend in part on how the value or composition
1s measured or determined, i.e., the limitations of the measurement system. When particular
values or compositions are provided in the application and claims, unless otherwise stated, the
meaning of “about” or “comprising essentially of” should be assumed to be within an
acceptable error range for that particular value or composition.

[00113]  As used herein, the term “administering” refers to the physical introduction of an
agent, e.g., a therapeutic agent (or a precursor of the therapeutic agent that is metabolized or
altered within the body of the subject to produce the therapeutic agent in vivo) to a subject,
using any of the various methods and delivery systems known to those skilled in the art.
Administering can also be performed, for example, once, a plurality of times, and/or over one
or more extended periods.

[00114]  Asused herein, the term “agent” is used generically to describe any macro or micro
molecule. Exemplary moieties include, but are not limited polypeptides, proteins, peptides,
polynucleotides (e.g., DNA, RNA), small molecules, carbohydrates, lipids, synthetic polymers
(e.g., polymers of PEG).
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[00115]  As used herein, the term “antisense strand™ refers to an RNA molecule (e.g., part of
an RNAI agent (e.g., described herein), part of a dSRNA agent (e.g., described herein)) that
comprises a region of complementarity comprising a nucleotide sequence that is at least
partially (e.g., substantially, fully) complementary to a target nucleic acid sequence (e.g., a
target mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)).
[00116]  As used herein, the term “bicyclic sugar” refers to a modified sugar (e.g., ribose)
moiety comprising two rings, wherein the second ring is formed via a bridge connecting two
of the atoms in the first ring thereby forming a bicyclic structure. In some embodiments, the
first ring of the bicyclic sugar moiety is a furanosyl moiety. In some embodiments, the
furanosyl sugar moiety is a ribosyl moiety.

[00117]  As used herein, the term “bicyclic nucleoside” (“BNA™) is a nucleoside comprising
a bicyclic sugar.

[00118]  As used herein, the term “blunt end” refers to a dSRNA molecule that does not
contain any unpaired nucleotides at the end (e.g., 3’ terminus, 5' terminus) of the dsRNA
molecule (i.e., no nucleotide overhang(s)). The dsSRNA molecule can have, for example, a blunt
end at the 3' end, 5’ end, or both the 3’ and 5’ end of the molecule.

[00119] As used herein, the term “complementary” in reference to a first nucleotide
sequence (e.g., a sense strand or a target mRNA) in relation to a second nucleotide sequence
(e.g, an antisense strand), refers to the ability of a nucleic acid molecule comprising the first
nucleotide sequence to hybridize to a nucleic acid molecule comprising the second nucleotide
sequence and form a double stranded region (through base pair hy drogen bonds) under suitable
in vivo or vitro conditions (e.g., under certain standard conditions, under mammalian (e.g.,
human) physiological conditions). A person of ordinary skill in the art would be able to select
the set of conditions most appropriate for a hybridization test. Complementary sequences
include, e.g, Watson-Crick base pairs. For example, complementary nucleobase pairs include
adenine (A) and thymine (T); adenine (A) and uracil (U); and cytosine (C) and guanine (G).
Complementary nucleobase pairs include natural and modified nucleotides, and nucleotide
mimics, at least to the extent that the above hybridization requirements are fulfilled. As such,
determinations of complementarity (as described herein) are independent of nucleotide
chemical modifications (e.g., as described herein). For example, (C) and 5-methyl cytosine
(mC) are both complementary to (G).

[00120] As used herein, the term “conjugation™ refers to chemical conjugation of an agent
(e.g., anucleic acid molecule) with a moiety (e.g., carbohydrate, small molecule, polypeptide,

polynucleotide, lipid, synthetic polymer (e.g, polymers of polyethylene glycol (PEG)), etc.).
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The moiety can be directly connected to the agent (e.g., nucleic acid molecule) or indirectly
connected through a linker, e.g., as described herein. Chemical conjugation methods are well
known in the art, as are commercially available conjugation reagents and kits, with detailed
instructions for their use readily available from the commercial suppliers.

[00121]  As used herein, the term “differing by no more than X nucleotides™ and the like
(e.g., differing by not more than X nucleotides™ in reference to a nucleotide sequence means
that the nucleotide sequence comprises no more than X (wherein X is a specified number (e.g,
3. 2, 1, 0)) nucleotide variations (as defined herein) relative to a reference sequence. For
example, the phrase “wherein the nucleotide sequence of the antisense strand differs by no
more than 3 nucleotides from the nucleotide sequence of SEQ ID NO: X means that the
nucleotide sequence comprises no more than 3 nucleotide variations relative to the nucleotide
sequence set forth in the cited SEQ ID NO: X.

[00122]  As used herein, the term “disease” refers to any abnormal condition that impairs
physiological function. The term is used broadly to encompass any disorder, illness,
abnormality, pathology, sickness, condition, or syndrome in which physiological function is
impaired, irrespective of the nature of the etiology. The term disease includes infection (e.g,, a
viral, bacterial, fungal, protozoal infection).

[00123]  As used herein, the term “double stranded RNA agent” or “dsRNA agent” refers to
a complex of two RNA molecules comprising a double stranded region comprising two anti-
parallel and at least partially (e.g., substantially, fully) complementary nucleic acid sequences
that form the double stranded region. For example, in some embodiments, the dsSRNA agent
comprises a sense strand and an antisense strand.

[00124]  As used herein, the term “fatty acid synthase” or “FASN” refers to the enzyme that
functions, inter alia, to catalyze the synthesis of fatty acids (principally the long-chain saturated
fatty acid palmitate) from acetyl-CoA and malonyl-CoA. The term FASN includes human
FASN (hFASN). The mRNA sequence of reference hFASN gene is set forth in SEQ ID NO: 1
(NCBI Ref.: NM_004104.5). The amino acid sequence of a reference hFASN protein is set
forth in SEQ ID NO: 3 (NCBI Ref.: NP _004095.4). The term FASN includes naturally
occurring variants of FASN, FASN gene and mRNA sequences of e.g., human, mouse, rat,
non-human primate (e.g., rhesus macaque, Macaca fascicularis (cynomolgus monkey)), are
readily available through publicly available databases, including, e.g, GenBank, UniProt,
OMIM, and the Macaca genome project web site.

[00125] The terms “DNA” and “polydeoxynbonucleotide™ are used interchangeably herein

and refer to macromolecules that include multiple deoxyribonucleotides that are polymerized
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via phosphodiester bonds. Deoxyribonucleotides are nucleotides in which the sugar is
deoxyribose.

[00126]  As used herein, the term “fully complementary” means that in a hybridized pair of
a first nucleic acid molecule and a second nucleic acid molecule, 100% (all), of the bases in a
contiguous sequence of the first nucleic acid molecule will hybridize with the same number of
bases in a contiguous sequence of the second nucleic acid molecule. The contiguous sequence
may comprise all or a part of the first and/or second nucleic acid molecule.

[00127]  As used herein, the term “heterologous,” when used to describe a first element in
reference to a second element means that the first element and second element do not exist in
nature disposed as described. For example, a nucleic acid molecule comprising a “heterologous
moiety” means a nucleic acid molecule that 1s joined to a moiety (e.g, carbohydrate. small
molecule, polypeptide, polynucleotide, lipid, synthetic polymer (e.g., polymers of PEQG), etc.)
that is not joined to the nucleic acid molecule in nature.

[00128]  As used herein, the term “isolated” with reference to a polypeptide, protein, or
polynucleotide refers to a polypeptide, protein, or polynucleotide that is substantially free of
other cellular components with which it is associated in the natural state.

[00129]  As used herein, the term “nucleotide variation,” “variant nucleotide,” or use of the
term “variation” and the like in reference to a nucleotide or nucleic acid sequence refers to a
nucleic acid molecule that comprises at least one substitution, addition, deletion, or inversion
of one or more nucleotide compared to a reference nucleic acid molecule. As used herein, the
term “variant” or “variation” with reference to a peptide or protein refers to a peptide or protein
that comprises at least one substitution, addition, deletion, or inversion of an amino acid residue
compared to a reference peptide or protein.

[00130]  As used herein, the term “modified agent” refers to any agent (or any component
thereof (e.g, any nucleic acid molecule thereof)) (e.g., described herein, e.g., an antisense
strand, a sense strand, a dSRNA agent, RNA1 agent, etc.) that comprises one or more modified
nucleotide (as defined herein).

[00131]  As used herein, the term “modified nucleotide,” “nucleotide modification,” or use
of the term “modification” and the like in reference to a nucleotide or nucleic acid sequence
refers to a nucleotide comprising a chemical modification, e.g., a modified sugar moiety, a
modified nucleobase, and/or a modified internucleoside linkage, or any combination thereof.
Exemplary modifications are provided herein, see, e.g., §§ 5.3, 5.3.1. In certain embodiments
of the instant disclosure, inclusion of a deoxynucleotide - which is acknowledged as a naturally

occurring form of nucleotide - if present within an RNA1 agent or component thereof (e.g.,
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described herein, e.g., a sense strand, an antisense strand, a dSRNA agent) is considered to
constitute a modified nucleotide.

[00132] As used herein, the term “moiety” is used generically to describe any macro or
micro molecule that can be operably connected to a protein described herein. Exemplary
moieties include, but are not limited small molecules, polypeptides, polynucleotides (e.g,
DNA, RNA), carbohydrates, lipids, synthetic polymers (e.g., polymers of PEG).

[00133]  As used herein, the term “nucleotide overhang™ refers to at least one unpaired
nucleotide that extends from the double stranded region of a nucleic acid molecule (e.g, a
dsRNA molecule (e.g., a dsSRNA molecule described herein)). For example, when a 3'-end of
one strand of a dsSRNA extends beyond the 5'-end of the other strand, or vice versa, there is a
nucleotide overhang.

[00134]  As used herein, the term, “non-complementary nucleotide mismatch” refers to a
nucleotide within a region of complementarity (as described herein) that is not complementary
to the corresponding nucleotide in the target nucleic acid molecule.

[00135]  As used herein, the term “obtaining a sample” refers to the acquisition of a sample.
The term includes the direct acquisition from a subject and the indirect acquisition through one
or more third parties wherein one of the third parties directly acquired the sample from the
subject.

[00136]  As used herein, the term “operably connected” refers to the linkage of two moieties
in a functional relationship. For example, a polypeptide is operably connected to another
polypeptide when they are linked (either directly or indirectly via a peptide linker) in frame
such that both polypeptides are functional (e.g., a fusion protein described herein). Or for
example, a transcription regulatory polynucleotide e.g., a promoter, enhancer, or other
expression control element is operably linked to a polynucleotide that encodes a protein if it
affects the transcription of the polynucleotide that encodes the protein. The term “operably
connected” can also refer to the conjugation of a moiety to e.g., a polynucleotide or polypeptide
(e.g., the conjugation of a PEG polymer to a protein).

[00137]  As used herein, “partially complementary™ means that in a hybridized pair of a first
nuclei¢ acid molecule and a second nucleic acid molecule, at least 70%, but not all, of the bases
in a contiguous sequence of the first nucleic acid molecule will hybridize with the same number
of bases in a contiguous sequence of the second nucleic acid molecule. The contiguous
sequence may comprise all or a part of a first or second nucleic acid molecule.

[00138] The determination of “percent identity” between two sequences (e.g., protein

(amino acid sequences) or polynucleotide (nucleic acid sequences)) can be accomplished using
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a mathematical algorithm. Determinations of identity (as described herein) are independent of
nucleotide chemical modifications (e.g., as described herein). For example, (mC) is identical
to (C) for the purposes of determining identity. A specific, non-limiting example of a
mathematical algorithm utilized for the comparison of two sequences is the algorithm of Karlin
S & Altschul SF (1990) PNAS 87: 2264-2268, modified as in Karlin S & Altschul SF (1993)
PNAS 90: 5873-5877, each of which is herein incorporated by reference in its entirety. Such
an algorithm is incorporated into the NBLAST and XBLAST programs of Altschul SF et al.,
(1990) J Mol Biol 215; 403, which is herein incorporated by reference in its enfirety. BLAST
nucleotide searches can be performed with the NBLAST nucleotide program parameters set,
e.g., for score=100, wordlength=12 to obtain nucleotide sequences homologous to a nucleic
acid molecule described herein. BLAST protein searches can be performed with the XBLAST
program parameters set, e.g., to score 50, wordlength=3 to obtain amino acid sequences
homologous to a protein molecule described herein. To obtain gapped alignments for
comparison purposes, Gapped BLAST can be utilized as described in Altschul SF et al., (1997)
Nuc Acids Res 25: 3389-3402, which is herein incorporated by reference in its entirety.
Alternatively, PSI BLAST can be used to perform an iterated search which detects distant
relationships between molecules (Id.). When utilizing BLAST, Gapped BLAST, and PSI Blast
programs, the default parameters of the respective programs (e.g., of XBLAST and NBLAST)
can be used (see, e g, National Center for Biotechnology Information (NCBI) on the
worldwide web, ncbi.nlm.nih.gov). Another specific, non-limiting example of a mathematical
algorithm utilized for the comparison of sequences is the algorithm of Myers and Miller, 1988,
CABIOS 4:11-17, which is herein incorporated by reference in its entirety. Such an algorithm
1s incorporated in the ALIGN program (version 2.0) which is part of the GCG sequence
alignment software package. When utilizing the ALIGN program for comparing amino acid
sequences, a PAM120 weight residue table, a gap length penalty of 12, and a gap penalty of 4
can be used. The percent identity between two sequences can be determined using techniques
similar to those described above, with or without allowing gaps. In calculating percent identity,
typically only exact matches are counted.

[00139]  As used herein, the term “pharmaceutical composition” means a composition that
is suitable for administration to an animal, e.g., a human subject, and comprises a therapeutic
agent and a pharmaceutically acceptable carrier or diluent. A “pharmaceutically acceptable
carrier or diluent” means a substance intended for use in contact with the tissues of human

beings and/or non-human animals, and without excessive toxicity, irritation, allergic response,
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or other problem or complication, commensurate with a reasonable therapeutic benefit/risk
ratio.

[00140]  As used herein, the term “plurality” means 2 or more (e.g., 3 or more, 4 or more, 5
or more, 6 or more, 7 or more, 9 or more, or 10 or more).

[00141] The terms “polynucleotide™ and “nucleic acid molecule™ are used interchangeably
herein and refer to a polymer of DNA or RNA. The nucleic acid molecule can be single-
stranded or double-stranded; contain natural, non-natural, or altered nucleotides; and contain a
natural, non-natural, or altered internucleoside linkage, such as a phosphoroamidate linkage or
a phosphorothioate linkage, instead of the phosphodiester found between the nucleotides of an
unmodified nucleic acid molecule. Nucleic acid molecules include, but are not limited to, all
nucleic acid molecules which are obtained by any means available in the art, including, without
limitation, recombinant means, e.g., the cloning of nucleic acid molecules from a recombinant
library or a cell genome, using ordinary cloning technology and polymerase chain reaction, and
the like, and by synthetic means. The skilled artisan will appreciate that, except where
otherwise noted, nucleic acid sequences set forth in the instant application will recite thymidine
(T) in a representative DNA sequence but where the sequence represents RNA (e.g, mRNA),
the thymidines (Ts) would be substituted for uracils (Us). Thus, any of the RNA
polynucleotides encoded by a DNA identified by a particular sequence identification number
may also comprise the corresponding RNA (e.g, mRNA) sequence encoded by the DNA,
where each thymidine (T) of the DNA sequence 1s substituted with uracil (U).

[00142]  As used herein, the term “prognostication” and the like refers to the process of
estimating/predicting the likely course and/or outcome of a disease in a subject, including, e.g.,
the chance that a subject has of recovering from the disease.

[0001]  As used herein, the terms “protein” and “polypeptide” refers to a polymer of at least
2 (e.g., at least 5) amino acids linked by a peptide bond. The term “polypeptide” does not
denote a specific length of the polymer chain of amino acids. It is common in the art to refer to
shorter polymers of amino acids (e.g., approximately 2-50 amino acids) as peptides; and to
refer to longer polymers of amino acids (e.g, approximately over 50 amino acids) as
polypeptides. However, the terms “peptide” and “polvpeptide” and “protein” are used
interchangeably herein. In some embodiments, the protein is folded into its three-dimensional
structure. Where proteins are contemplated herein, it should be understood that proteins folded
into their three-dimensional structure are also provided herein as well as polypeptides in the
primary structure. Proteins can include more than one polypeptide (e.g., customarily referred

to as the quaternary structure).
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[0002]  As used herein, the term “region of complementarity” refers to a portion of a first
nucleic acid molecule comprising anucleotide sequence that is at least partially complementary
to the nucleotide sequence of at least a portion of a second nucleic acid molecule.

[0003]  The terms “RNA™ and “polyribonucleotide™ are used interchangeably herein and
refer to macromolecules that include multiple ribonucleotides that are polymerized via
phosphodiester bonds. Ribonucleotides are nucleotides in which the sugar is ribose. RNA may
contain modified nucleotides; and contain natural, non-natural, or altered internucleoside
linkages, such as a phosphoroamidate linkage or a phosphorothioate linkage, instead of the
phosphodiester found between the nucleotides of an unmodified nucleic acid molecule.

[0004]  Asused herein, the term “RNAi agent” refers to an agent that contains one or more
RNA molecules which can mediate the targeted cleavage of an RNA molecule (e.g., an mRNA
molecule) via an RNA-induced silencing complex (RISC) pathway. The RNAi1 agent, is
thereby capable of e.g, modulating, e.g., inhibiting, the expression of a target gene (e.g.,
FASN) in a cell, eg, a cell within a subject, such as a mammalian subject. In some
embodiments, the RNAi agent is a dSRNA agent comprising a sense strand and an antisense
strand that form a double stranded region, wherein optionally the sense strand and the antisense
strand each independently comprise or consist of from about 19-23 nucleotides.

[0005]  As used herein, the term “sample” encompasses a variety of biological specimens
obtained from a subject. Exemplary sample types include, e.g., blood, red blood cells, and other
liquid samples of biological origin (including, but not limited to, whole-blood, red blood cells
(e.g.. isolated from whole blood), peripheral blood mononuclear cells (PBMCs), serum,
plasma, urine, saliva, amniotic fluid, stool, synovial fluid, etc.), nasopharyngeal swabs, solid
tissue samples such as biopsies (or cells derived therefrom and the progeny thereof), tissue
cultures (or cells derived therefrom and the progeny thereof), and cell cultures (or cells derived
therefrom and the progeny thereof). The term also includes samples that have been manipulated
in any way after their procurement from a subject, such as by centrifugation, filtration, washing,
precipitation, dialysis, chromatography, lysis, treatment with reagents, enriched for certain cell
populations, refrigeration, freezing, staining, etc.

[0006]  As used herein, the term “sense strand” refers to an RNA molecule (e.g., part of an
RNAIi agent (e.g, described herein), part of a dsRNA agent (e.g., described herein)) that
comprises aregion that is at least partially (e.g., substantially, fully) complementary to aregion
of the antisense strand (as defined herein). The sense strand is often referred to as such with
reference to the orientation of the sequence of the sense strand being the same with respect to

a target RNA (e.g., mRNA sequence).
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[0007]  As used herein, the term “somatic mutation™ refers to one or more nucleotide
alteration (e.g., variation, modification (e.g., variation)) in a genomic DNA sequence (e.g., of
a gene) that is acquired during the lifetime of a subject. It is understood in the art that somatic
mutations are not present in the germline DNA of an individual and are therefore not inherited
from a parent like germline polymorphisms. Somatic mutations may occur spontaneously due
to e.g., the infidelity of DNA replication occurring at each cell division creating substitutions,
deletions, or additions of nucleotides into the DNA of a cell. A somatic mutation may also be
caused by environmental factors such as e.g., ultraviolet radiation, chemical exposure, or virial
infections.

[0008]  As used herein, the term “subject” includes any animal, such as a human or other
animal. In some embodiments, the subject is a vertebrate animal (e.g, mammal, bird, fish,
reptile, or amphibian). In some embodiments, the subject is a human. In some embodiments,
the method subject is anon-human mammal. In some embodiments, the subject is a non-human
mammal 1s such as a non-human primate (e.g., monkeys, apes), ungulate (e.g., cattle, buffalo,
sheep, goat, pig, camel, llama, alpaca, deer, horses, donkeys), camivore (e.g., dog, cat), rodent
(e.g., rat, mouse), or lagomorph (e.g., rabbit). In some embodiments, the subject is a bird, such
as a member of the avian taxa Galliformes (e.g, chickens, turkeys, pheasants, quail),
Anseriformes (e.g., ducks, geese), Paleaognathae (e.g., ostriches, emus), Columbiformes (e.g.,
pigeons, doves), or Psittaciformes (e.g., parrots).

[0009] As used herein, “substantially complementary” means that in a hybridized pair of a
first nucleic acid molecule and a second nucleic acid molecule, at least 85%, but not all, of the
bases in a contiguous sequence of the first nucleic acid molecule will hybridize with the same
number of bases in a contiguous sequence of the second nucleic acid molecule. The contiguous
sequence may comprise all or a part of a first or second nucleic acid molecule.

[0010] In some embodiments, the term “substantially all” means at least 95%, 96%, 97%,
98% or 99%, e.g, of the subject of said sentence. The term “substantially all” preferably
excludes 100%. For example, in some embodiments, the term “substantially all of the
nucleotides in the sense strand and/or antisense strand are modified” means that at least 95%,
96%, 97%, 98% or 99% of said nucleotides are modified. For example, in some embodiments,
the term “substantially all of the nucleotides of the agent are modified” means that at least 95%,
96%, 97%, 98% or 99% of said nucleotides are modified. For example, in some embodiments,
the term “substantially all of the nucleotides of the agent are unmodified” means that at least
95%, 96%, 97%, 98% or 99% of said nucleotides are unmodified. For example, in some

embodiments the term “wherein the dsSRNA agent is in the sodium salt form, sodium ions are
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present in the composition comprising the dSRNA agent as counterions for substantially all of
the phosphodiester or phosphorothioate groups present in the dsRNA agent” means that
wherein the dsSRNA agent is in the sodium salt form, sodium 10ns are present in the composition
comprising the dsRNA agent as counterions for at least 95%, 96%, 97%, 98% or 99% of the
phosphodiester or phosphorothioate groups present in the dsRNA agent.

[0011]  As used herein, the term “target nucleic acid sequence” refers to a contiguous
portion of the nucleotide sequence of a nucleic acid sequence (e.g., an mRNA molecule formed
during the transcription of atarget gene (e.g., FASN)). In some embodiments, the target nucleic
acid sequence is an mRNA molecule formed during the transcription of a target gene (e.g.,
FASN)). In some embodiments, the target nucleic acid molecule comprises an mRNA that is a
product of RNA processing of a primary transcription product. The target portion of the
sequence (e.g, mRNA) will be at least long enough to serve as a substrate for RN Ai-directed
cleavage at or near that portion of the nucleotide sequence of an mRNA molecule formed
during the transcription of a FASN gene. In one embodiment, the target sequence is within the
protein coding region of FASN.

[0012]  As used herein, the term “therapeutically effective amount™ of a therapeutic agent
refers to any amount of the therapeutic agent that, when used alone or in combination with
another therapeutic agent, improves a disease condition, e.g.,, protects a subject against the
onset of a disease (or infection); improves a symptom of disease or infection, e.g., decreases
severity of disease or infection symptoms, decreases frequency or duration of disease or
infection symptoms, increases disease or infection symptom-free periods; prevents or reduces
impairment or disability due to the disease or infection; or promotes disease (or infection)
regression. The ability of a therapeutic agent to improve a disease condition can be evaluated
using a variety of methods known to the skilled practitioner, such as in human subjects during
clinical trials, in animal model systems predictive of efficacy in humans, or by assaying the
activity of the agent in in vitro assays.

9 L

[0013] As used herein, the terms “treat,” treating,” “treatment,” and the like refer to
reducing or ameliorating a disease and/or symptom(s) associated therewith or obtaining a
desired pharmacologic and/or physiologic effect. It will be appreciated that, although not
precluded, treating a disease does not require that the disease, or symptom(s) associated
therewith be completely eliminated. In some embodiments, the effect is therapeutic, ie.,
without limitation, the effect partially or completely reduces, diminishes, abrogates, abates,
alleviates, decreases the intensity of, or cures a disease and/or adverse symptom attributable to

the disease. In some embodiments, the effect is preventative, i.e., the effect protects or prevents
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an occurrence or reoccurrence of a disease. To this end, the presently disclosed methods
comprise administering a therapeutically effective amount of a compositions as described

herein.
5.2  RNAi Agents

[0014]  Provided herein are, inter alia, agents (e.g., RNAI agents, dSRNA agents), useful
in, inter alia, inhibiting expression of fatty acid synthase (FASN) (e.g, human FASN
(hFASN)) (e.g., within a cell, e.g, within a cell in a subject, e.g., a mammalian subject, e.g., a
human subject) (e.g., through the degradation of FASN (e.g., hFASN) mRNA).

[0015] FASN s a key enzyme in the endogenous lipogenesis pathway. FASN primarily
catalyzes the synthesis of fatty acids (principally the long-chain saturated fatty acid palmitate)
from acetyl-CoA and malonyl-CoA using NADPH as a reducing agent. The mRNA sequence
of a reference hFASN gene is set forth in SEQ ID NO: 1. The reverse complement sequence
of the hFASN mRNA is set forth in SEQ ID NO: 2. The amino acid sequence of the hFASN
protein encoded by the hFASN reference gene is set forth in SEQ ID NO: 3. See Table 1, herein.
Table 1. The mRNA and Amino Acid Sequence of a Reference hFASN Protein.

SEQ ID

Description Amino Acid Sequence NO

GAGCCAGAGAGACGGCAGCGGCCCCGGCCUCCCUCUCCGCCGCGCUUC
AGCCUCCCGCUCCGCCGCGCUCCAGCCUCGCUCUCCGCCGCCCGCACT
GCCGCCCGCECCCUCACCAGAGCAGCCAUGGAGGAGGUGGUGAUUGCE
GGCAUGUCCGGGAACCUGCCAGAGUCGGAGAACUUGCAGGAGUUCUGE
GACAACCUCAUCGGCGGUGUGGACAUGGUCACGGACGAUGACCGUCGE
UGGAAGGCGGGGECUCUACGGCCUGCCCCGGCGGRUCCGECAAGCUGAAG
GACCUGUCUAGGUUUGAUGCCUCCUUCUUCGGAGUCCACCCCAAGCAG
GCACACACGAUGGACCCUCAGCUGCGGCUGCUGCUGGAAGUCACCUAU
GAAGCCAUCGUGGACGGACGCAUCAACCCAGAUUCACUCCGAGGAACA
CACACUGGCGUCUGGGUGEGCGUGAGCGGCUCUGAGACCUCGGAGGCT
CUGAGCCGAGACCCCGAGACACUCGUGGGCUACAGCAUGGUGGGCUGC
hFAS mRNA CAGCCAGCGAUGAUGGCCAACCGGCUCUCCUUCUUCUUCGACUUCAGA
GGGCCCAGCAUCGCACUGGACACAGCCUGCUCCUCCAGCCUGAUGGCC
NCBI Ref - CUGCAGAACGCCUACCAGGCCAUCCACAGCGGGCAGUGCCCUGCCGET
NM 00410435 | AUCGUGGGGGGCAUCAAUGUCCUGCUGAAGCCCAACACCUCCGUGCAG

- UUCUUGAGGCUGGGGAUGCUCAGCCCCGAGGGCACCUGCAAGGCCUUC
GACACAGCGGGGAAUGGGUACUGCCECUCGGAGGGUGUGGUGGCCEUC
CUGCUGACCAAGAAGUCCCUGGCCCGGCGGGUGUACGCCACCAUCCUG
AACGCCGGCACCAAUACAGAUGGCUUCAAGGAGCAAGGCCUGACCUUC
CCCUCAGGGGAUAUCCAGGAGCAGCUCAUCCGCUCGUUGUACCAGUCE
GCCGGAGUGGCCCCUGAGUCAUUUGARUACAUCGAAGCCCACGGCACA
GGCACCAAGGUGGGECGACCCCCAGGAGCUGAAUGGCAUCACCCGAGCE
CUGUGCGCCACCCGCCAGGAGCCGCUGCUCAUCGGCUCCACCAAGUCT
AACAUGGGGCACCCGGAGCCAGCCUCGGGGECUGGCAGCCCUGGCCAAG
GUGCUGCUGUCCCUGGAGCACGGGCUCUGEGCCCCCAACCUGCACUUC
CAUAGCCCCAACCCUGAGAUCCCAGCGCUGUUGGAUGGGCGGCUGCAG
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GUGGUGGACCAGCCCCUGCCCGUCCGUGGCGGCAACGUGGGCAUCAALC
UCCUUUGGCUUCGGGGGCUCCAACGUGCACAUCAUCCUGAGGCCCAAC
ACGCAGCCGCCCCCCGCACCCGCCCCACAUGCCACCCUGCCCCGUCUG
CUGCGGGCCAGCGGACGCACCCCUGAGGCCGUGCAGAAGCUGCUGGAG
CAGGGCCUCCGGCACAGCCAGGACCUGGCUUUCCUGAGCAUGCUGAAC
GACAUCGCGGCUGUCCCCGCCACCGCCAUGCCCUUCCGUGGCUACGCU
GUGCUGGGUGGUGAGCGCGGUGGCCCAGAGGUGCAGCAGGUGCCCGCU
GGCGAGCGCCCGCUCUGGUUCAUCUGCUCUGGGAUGGGCACACAGUGG
CGCGGGAUGGGGCUGAGCCUCAUGCGCCUGGACCGCUUCCGAGAUUCC
AUCCUACGCUCCGAUGAGGCUGUGAAGCCAUUCGGCCUGAAGGUGUCA
CAGCUGCUGCUGAGCACAGACGAGAGCACCUUUGAUGACAUCGUCCAU
UCGUUUGUGAGCCUGACUGCCAUCCAGAUAGGCCUCAUAGACCUGCUG
AGCUGCAUGGGGCUGAGGCCAGAUGGCAUCGUCGGCCACUCCCUGGGG
GAGGUGGCCUGUGGCUACGCCGACGGCUGCCUGUCCCAGGAGGAGGCC
GUCCUCGCUGCCUACUGGAGGGGACAGUGCAUCAAAGAAGCCCAUCUC
CCGCCGGGCGCCAUGGCAGCCGUGGGCUUGUCCUGGGAGGAGUGUAAA
CAGCGCUGCCCCCLGGGCGUGGUGCCCGCCUGCCACAACUCCAAGGAC
ACAGUCACCAUCUCGGGACCUCAGGCCCCGGUGUUUGAGUUCGUGGAG
CAGCUGAGGAAGGAGGGUGUGUUUGCCAAGGAGGUGCGGACCGGCGGU
AUGGCCUUCCACUCCUACUUCAUGGAGGCCAUCGCACCCCCACUGCUG
CAGGAGCUCAAGAAGGUGAUCCGGGAGCCGAAGCCACGUUCAGCCCGL
UGGCUCAGCACCUCUAUCCCCGAGGCCCAGUGGCACAGCAGCCUGGCA
CGCACGUCCUCCGCCGAGUACAAUGUCAACRAACCUGGUGAGCCCUGUG
CUGUUCCAGGAGGCCCUGUGGCACGUGCCUGAGCACGCGGUGGUGCUG
GAGAUCGCGCCCCACGCCCUGCUGCAGGCUGUCCUGAAGCGUGGCCUG
AAGCCGAGCUGCACCAUCAUCCCCCUGAUGAAGAAGGAUCACAGGGAC
AACCUGGAGUUCUUCCUGGCCGGCAUCGGCAGGCUGCACCUCUCAGGC
AUCGACGCCAACCCCAAUGCCUUGUUCCCACCUGUGGAGUUCCCAGCU
CCCCGAGGAACUCCCCUCAUCUCCCCACUCAUCAAGUGGGACCACAGC
CUGGCCUGGGACGUGCCGGCCGCCGAGGACUUCCCCAACGGUUCAGGU
UCCCCCUCAGCCGCCAUCUACAACAUCGACACCAGCUCCGAGUCUCCU
GACCACUACCUGGUGGACCACACCCUCGACGGUCGCGUCCUCUUCCCC
GCCACUGGCUACCUGAGCAUAGUGUGGAAGACGCUGGCCCGCGCCCUG
GGCCUGGGCGUCGAGCAGCUGCCUGUGGUGUUUGAGGAUGUGGUGCUG
CACCAGGCCACCAUCCUGCCCAAGACUGGGACAGUGUCCCUGGAGGUA
CGGCUCCUGGAGGCCUCCCGUGCCUUCGAGGUGUCAGAGAACGGCAAC
CUGGUAGUGAGUGGGAAGGUGUACCAGUGGGAUGACCCUGACCCCAGG
CUCUUCGACCACCCGGAAAGCCCCACCCCCAACCCCACGGAGCCCCUC
UUCCUGGCCCAGGCUGAAGUUUACAAGGAGCUGCGUCUGCGUGGCUAC
GACUACGGCCCUCAUUUCCAGGGCAUCCUGGAGGCCAGCCUGGAAGGU
GACUCGGGGAGGCUGCUGUGGAAGGAUAACUGGGUGAGCUUCAUGGAC
ACCAUGCUGCAGAUGUCCAUCCUGGGCUCGGCCAAGCACGGCCUGUAC
CUGCCCACCCGUGUCACCGCCAUCCACAUCGACCCUGCCACCCACAGG
CAGAAGCUGUACACACUGCAGGACAAGGCCCAAGUGGCUGACGUGGUG
GUGAGCAGGUGGCUGAGGGUCACAGUGGCCGGAGGCGUCCACAUCUCC
GGGCUCCACACUGAGUCGGCCCCGCGGCGGCAGCAGGAGCAGCAGGUG
CCCAUCCUGGAGAAGUUUUGCUUCACUCCCCACACGGAGGAGGGGUGC
CUGUCUGAGCGCGCUGCCCUGCAGGAGGAGCUGCAACUGUGCAAGGGG
CUGGUGCAGGCACUGCAGACCAAGGUGACCCAGCAGGGGCUGAAGAUG
GUGGUGCCCGGACUGGAUGGGGCCCAGAUCCCCCGGGACCCCUCACAG
CAGGAACUGCCCCGGCUGUUGUCGGCUGCCUGCAGGCUUCAGCUCAAC
GGGAACCUGCAGCUGGAGCUGGCGCAGGUGCUGGCCCAGGAGAGGCCC
AAGCUGCCAGAGGACCCUCUGCUCAGCGGCCUCCUGGACUCCCCGGCA
CUCAAGGCCUGCCUGGACACUGCCGUGGAGAACAUGCCCAGCCUGAAG
AUGAAGGUGGUGGAGGUGCUGGCUGGCCACGGUCACCUGUAUUCCCGC
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AUCCCAGGCCUGCUCAGCCCCCAUCCCCUGCUGCAGCUGAGCUACACG
GCCACCGACCGCCACCCCCAGGCCCUGGAGGCUGCCCAGGCCGAGCUG
CAGCAGCACGACGUUGCCCAGGGCCAGUGGGAUCCCGCAGACCCUGCC
CCCAGCGCCCUGGGCAGCGCCGACCUCCUGGUGUGCAACUGUGCUGUG
GCUGCCCUCGGGGACCCGGCCUCAGCUCUCAGCAACAUGGUGGCUGCC
CUGAGAGAAGGGGGCUUUCUGCUCCUGCACACACUGCUCCGGGGGCAL
CCCCUCGGGGACAUCGUGGCCUUCCUCACCUCCACUGAGCCGCAGUAU
GGCCAGGGCAUCCUGAGCCAGGACGCGUGGGAGAGCCUCUUCUCCAGG
GUGUCGCUGCGCCUGGUGGGCCUGAAGAAGUCCUUCUACGGCUCCACG
CUCUUCCUGUGCCGCCGGCCCACCCCGCAGGACAGCCCCAUCUUCCUG
CCGGUGGACGAUACCAGCUUCCGCUGGGUGGAGUCUCUGAAGGGCAUC
CUGGCUGACGAAGACUCUUCCCGGCCUGUGUGGCUGAAGGCCAUCAAC
UGUGCCACCUCGGGCGUGGUGGGCUUGGUGAACUGUCUCCGCCGAGAG
CCCGGCGGGAACCGCCUCCGGUGUGUGCUGCUCUCCAACCUCAGCAGC
ACCUCCCACGUCCCGGAGGUGGACCCGGGCUCCGCAGAACUGCAGAAG
GUGUUGCAGGGAGACCUGGUGAUGAACGUCUACCGCGACGGGGCCUGE
GGGGCUUUCCGCCACUUCCUGCUGGAGGAGGACAAGCCUGAGGAGCCG
ACGGCACAUGCCUUUGUGAGCACCCUCACCCGGGGGGACCUGUCCUCC
AUCCGCUGGGUCUGCUCCUCGCUGCGCCAUGCCCAGCCCACCUGCCCU
GGCGCCCAGCUCUGCACGGUCUACUACGCCUCCCUCAACUUCCGCGAC
AUCAUGCUGGCCACUGGCAAGCUGUCCCCUGAUGCCAUCCCAGGGAAG
UGGACCUCCCAGGACAGCCUGCUAGGUAUGGAGUUCUCGGGCCGAGAC
GCCAGCGGCAAGCGUGUGAUGGGACUGGUGCCUGCCAAGGGCCUGGCC
ACCUCUGUCCUGCUGUCACCGGACUUCCUCUGGGAUGUGCCUUCCAAC
UGGACGCUGGAGGAGGCGGCCUCGGUGCCUGUCGUCUACAGCACGGCC
UACUACGCGCUGGUGGUGCGUGGGCGEGUGCGCCCCGEGGAGACGCUG
CUCAUCCACUCGGGCUCGGGCGGCGUGGGCCAGGCCGCCAUCGCCAUC
GCCCUCAGUCUGGGCUGCCGCGUCUUCACCACCGUGGGGUCGGCUGAG
AAGCGGGCGUACCUCCAGGCCAGGUUCCCCCAGCUCGACAGCACCAGC
UUCGCCAACUCCCGGGACACAUCCUUCGAGCAGCAUGUGCUGUGGCAC
ACGGGCGGGAAGGGCGUUGACCUGGUCUUGAACUCCUUGGCGGAAGAG
AAGCUGCAGGCCAGCGUGAGGUGCUUGGCUACGCACGGUCGCUUCCUG
GAAAUUGGCAAAUUCGACCUUUCUCAGAACCACCCGCUCGGCAUGGCU
AUCUUCCUGAAGAACGUGACAUUCCACGGGGUCCUACUGGAUGCGUUC
UUCAACGAGAGCAGUGCUGACUGGCGGGAGGUGUGGGCGCUUGUGCAG
GCCGGCAUCCGGGAUGGGGUGGUACGGCCCCUCAAGUGCACGGUGUUC
CAUGGGGCCCAGGUGGAGGACGCCUUCCGCUACAUGGCCCAAGGGAAG
CACAUUGGCAAAGUCGUCGUGCAGGUGCUUGCGGAGGAGCCGGAGGCA
GUGCUGAAGGGGGCCAAACCCAAGCUGAUGUCGGCCAUCUCCAAGACC
UUCUGCCCGGCCCACAAGAGCUACAUCAUCGCUGGUGGUCUGGGUGGC
UUCGGCCUGGAGUUGGCGCAGUGGCUGAUACAGCGUGGGGUGCAGAAG
CUCGUGUUGACUUCUCGCUCCGGGAUCCGGACAGGCUACCAGGCCAAG
CAGGUCCGCCGGUGGAGGCGCCAGGGCGUACAGGUGCAGGUGUCCACC
AGCAACAUCAGCUCACUGGAGGGGGCCCGGGGCCUCAUUGCCGAGGCG
GCGCAGCUUGGGCCCGUGGGCGGCGUCUUCAACCUGGCCGUGGUCUUG
AGAGAUGGCUUGCUGGAGAACCAGACCCCAGAGUUCUUCCAGGACGUC
UGCAAGCCCAAGUACAGCGGCACCCUGAACCUGGACAGGGUGACCCGA
GAGGCGUGCCCUGAGCUGGACUACUUUGUGGUCUUCUCCUCUGUGAGC
UGCGGGCGUGGCAAUGCGGGACAGAGCAACUACGGCUUUGCCAAUUCC
GCCAUGGAGCGUAUCUGUGAGAAACGCCGGCACGAAGGCCUCCCAGGC
CUGGCCGUGCAGUGGGGCGCCAUCGGCGACGUGGGCAUUUUGGUGGAG
ACGAUGAGCACCAACGACACGAUCGUCAGUGGCACGCUGCCCCAGCGC
AUGGCGUCCUGCCUGGAGGUGCUGGACCUCUUCCUGAACCAGCCCCACL
AUGGUCCUGAGCAGCUUUGUGCUGGCUGAGRAAGGCUGCGGCCUAUAGG
GACAGGGACAGCCAGCGGGACCUGGUGGAGGCCGUGGCACACAUCCUG
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GGCAUCCGCGACUUGGCUGCUGUCAACCUGGACAGCUCACUGGCGGAC
CUGGGCCUGGACUCGCUCAUGAGCGUGGAGGUGCGCCAGACGCUGGAG
CGUGAGCUCAACCUGGUGCUCUCCGUGCGCCAGGUGCGGCAACUCACG
CUCCGGAAACUGCAGGAGCUGUCCUCARAGGCGGAUGAGGCCAGCGAG
CUGGCAUGCCCCACGCCCAAGGAGGAUGCUCUCGCCCAGCAGCAGACY
CAGCUGAACCUGCECUCCCUGCUGGUGAACCCGGAGGGCCCCACCCUG
AUGCGGCUCAACUCCGUGCAGAGCUCGGAGCGGCCCCUGUUCCUGRUG
CACCCAAUCGAGGECUCCACCACCCUCUUCCACAGCCUGGCCUCECEE
CUCAGCAUCCCCACCUAUGGCCUGCAGUGCACCCGAGCUGCGCCCCUT
GACAGCAUCCACAGCCUGGCUGCCUACUACAUCGACUGCAUCAGGCAG
GUGCAGCCCGAGGECCCCUACCGCGUGGCCGECUACUCCUACGEEECT
UGCGUGGCCUUUGAAAUGUGCUCCCAGCUGCAGECCCAGCAGAGCCCA
GCCCCCACCCACAACAGCCUCUUCCUCUUCGACGECUCGCCCACCUAC
GUACUGGCCUACACCCAGAGCUACCGGGCAAAGCUGACCCCAGGCUGY
GAGGCUGAGGCUGAGACGGAGGCCAUAUGCUUCUUCCUGCAGCAGUUC
ACGGACAUGGAGCACAACAGGGUGCUGGAGGCGCUGCUGCCGCUGAAG
GGCCUAGAGGAGCGUGUGGCAGCCGCCGUGGACCUGAUCAUCAAGAGE
CACCAGGGCCUGGACCGCCAGGAGCUGAGCUUUGCGECCCEEUCCUUC
UACUACAAGCUGCGUGCCGCUGAGCAGUACACACCCAAGGCCAAGUAC
CAUGGCAACGUGAUGCUACUGCGCGCCAAGACGGGUGGCGCCUACGGE
GAGGACCUGEGCGCGGACUACAACCUCUCCCAGGUAUGCGACGGGALA
GUAUCCGUCCACGUCAUCGAGGGUGACCACCGCACCCUGCUGGAGGGE
AGCGGCCUGGAGUCCAUCAUCAGCAUCAUCCACAGCUCCCUGCCUGAG
CCACGCGUGAGCGUGCEEEAGEGCUAGGCCCGUGCCCCCGCCUGCCAL
CGGAGGUCACUCCACCAUCCCCACCCCACCCCACCCCACCCCCGCCAY
GCAACGGGAUUGAAGGGUCCUGCCGRUGGEEACCCUGUCCGECCCAGUG
CCACUGCCCCCCGAGGCUGCUAGAUGUAGGU GUUAGGCAUGUCCCACT
CACCCGCCGCCUCCCACGECACCUCGEGEACACCACGAGCUCCCGACUT
GGAGACUCCUGGUCUGUGAAGAGCCGGUGGUGCCCEUGCCCGCAGGAA
CUGGGCUGGECCUCGUGCECCCCUGGEEUCTGCGCUUGGUCUUUCUG
GCUUGGAUUUGCAUAUUUAUUGCAUUGCUGGUAGAGACCCCCAGGCCU
GUCCACCCUGCCAAGACUCCUCAGGCAGCGUGUGGGUCCCGCACUCUG
CCCCCAUUUCCCCGAUGUCCCCUGCGGGCGCGEECAGCCACCCAAGCT
UGCUGECUGCGGCCCCCTCUCGECCAGECATTGECUCAGCCCGCUGAG
UGGGGGEUCGUGGECCAGUCCCCGAGGAGCUGGECCCCUGCACAGGCA
CACAGGGCCCGGCCACACCCAGCGGCCCCCCGCACAGCCACCCGUGRS
GUGCUGCCCUUAUGCCCGECGCCGEGCACCAACTCCAUGUUUGGUGCUT
UCICUGUGUUUGUUUUTCAAGAAAUGAUUCAAAUUGCUGCUUGGAUTY
UGARAUUUACUGUAACUGUCAGUGUACACGUCUGGACCCCGUUUCAUY
UUUACACCAAUUUGGUAAAAAUGCUGCUCUCAGCCUCCCACARUUAAR
CCGCAUGUGAUCUCCA

UGGAGAUCACAUGCGGUUUAAUUGUGGGAGGCUGAGAGCAGCAUUUUY
ACCAAAUUGGUGUAAAAAUGAAACGGGGUCCAGACGUGUACACUGACA
GUUACAGUAAAUUUCAAAAUCCAAGCAGCAAUUUGAAUCAUUUCUUGA
AAAACAAACACAGACAAACACCAAACAUGGAGUUGGUGCCCGGCGCCS
GGCAUAAGGECAGCACCCCACGGGUGGCUGUGCGEEEEGCCECUGEEY
Reverse GUGGCCGEGCCCUGUGUGCCUGUGCAGGGGCCCAGCUCCUCGGGGACY
Complement of | CGCCCACGACCCCCCACUCAGCGEGCUGAGCCARUGCCUGGCCGACA 5

GGEECCGCAGCCAGCAGECUUGEEUGECUGCCCGECECCCGCAGGEEAC

hFASmRNA | 2ycGGEEAAAUGGEEECAGAGTGCGEGACCCACACGCUGCCUGAGGAG
UCUUGGCAGECUGCACAGECCUGEEECUCUCUACCAGCAAUGCAAUAR
AUAUGCAAAUCCAAGCACAGAAAGACCAAGCGCAGACCCCACGGEGLGE
ACGAGGCCCAGCCCAGUUCCUGCGEECACGEECACCACCEECUCUUCA
CAGACCAGGAGUCUCCAAGUCGGCAGCUCUGGUGUCCCCGAGGUGCCE
UGGGAGGCGECGGEUGGGUGGGACAUGCCUAACACCUACAUCUAGCAG
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CCUCGGGGGGCAGUGGCACUGGGCCGGACAGGGUCCCACCGEGCAGGAL
CCUUCAAUCCCGUUGCAUGGCGGGGGUGGGGUGGGCUGGGGUGGGGAU
GGUGGAGUGACCUCCGGUGGCAGGCGGGGGCACGGGCCUAGCCCUCCC
GCACGCUCACGCGUGGCUCAGCCAGGGAGCUGUGGAUGAUGCUGAUGA
UGGACUCCAGGCCGCUGCCCUCCAGCAGCGUGCGGUGGUCACCCUCGA
UGACGUGGACGGAUACUUUCCCGUCGCAUACCUGGGAGAGGUUGUAGU
CCGCGCCCAGGUCCUCGCCGUAGGCGCCACCCGUCUUGGCGCGCAGUA
GCAUCACGUUGCCAUGGUACUUGGCCUUGGGUGUGUACUGCUCAGCGG
CACGCAGCUUGUAGUAGAAGGACCGGGCCGCAAAGCUCAGCUCCUGGC
GGUCCAGGCCCUGGUGGCUCUUGAUGAUCAGGUCCACGGCGGCUGCCA
CACGCUCCUCUAGGCCCUUCAGCGGCAGCAGCGCCUCCAGCACCCUGU
UGUGCUCCAUGUCCGUGAACUGCUGCACGAAGAAGCAUAUGGCCUCCG
UCUCAGCCUCAGCCUCACAGCCUGGGGUCAGCUUUGCCCGGUAGCUCU
GGGUGUAGGCCAGUACGUAGGUGGGCGAGCCGUCGAACAGGAAGAGGC
UGUUGUGGGUGGGGGCUGGGCUCUGCUGGGCCUGCAGCUGGGAGCACA
UUUCARAGGCCACGCAGGCCCCGUAGGAGUAGCCGGCCACGCGGUAGG
GGCCCUCGGGCUGCACCUGCCUGAUGCAGUCGAUGUAGUAGGCAGCCA
GGCUGUGGAUGCUGUCAAGGGGCGCAGCUCGGGUGCACUGCAGGCCAU
AGGUGGGGAUGCUGAGCCGGGAGGCCAGGCUGUGGAACACGGUGGUGG
AGCCCUCGAUUGGGUGCACCAGGAACAGGGGCCGCUCCGAGCUCUGCA
CGGAGUUGAGCCGCAUCAGGGUGGGGCCCUCCGGGUUCACCAGCAGGE
AGCGCAGGUUCAGCUGAGUCUGCUGCUGGGCCAGACCAUCCUCCUUGG
GCGUGGGGCAUGCCAGCUCGCUGGCCUCAUCCGCCUUUGAGGACAGCU
CCUGCAGUUUCCGGAGCGUGAGUUGCCGCACCUCGCGCACGGACAGCA
CCAGGUUGAGCUCACGCUCCAGCGUCUGGCGCACCUCCACGCUCAUGA
GCGAGUCCAGGCCCAGGUCCGCCAGUGAGCUGUCCAGGUUGACAGCAG
CCAAGUCGCGGAUGCCCAGGAUGUGUGCCACGGCCUCCACCAGGUCCC
GCUGGCUGUCCCUGUCCCUAUAGGCCGCAGCCUUCUCAGCCAGCACAA
AGCUGCUCAGGACCAUGUGGGGCUGGUUCAGGAAGAGGUCCAGCACCU
CCAGGCAGGACGCCAUGCGCUGGGGCAGCGUGCCACUGACGAUCGUGU
CGUUGGUGCUCAUCGUCUCCACCAAAAUGCCCACGUCGCCGAUGGCGLC
CCCACUGCACGGCCAGGCCUGGGAGGCCUUCGUGCCGGCGUUUCUCAC
AGAUACGCUCCAUGGCGGAAUUGGCAAAGCCGUAGUUGCUCUGUCCCG
CAUUGCCACGCCCGCAGCUCACAGAGGAGAAGACCACAAAGUAGUCCA
GCUCAGGGCACGCCUCUCGGGUCACCCUGUCCAGGUUCAGGGUGCCGC
UGUACUUGGGCUUGCAGACGUCCUGGAAGAACUCUGGGGUCUGGUUCU
CCAGCAAGCCAUCUCUCAAGACCACGGCCAGGUUGAAGACGCCGCCCA
CGGGCCCAAGCUGCGCCGCCUCGGCAAUGAGGCCCCGGGCCCCCUCCA
GUGAGCUGAUGUUGCUGGUGGACACCUGCACCUGUACGCCCUGGCGLLC
UCCACCGGCGGACCUGCUUGGCCUGGUAGCCUGUCCGGAUCCCGGAGC
GAGAAGUCAACACGAGCUUCUGCACCCCACGCUGUAUCAGCCACUGCG
CCAACUCCAGGCCGAAGCCACCCAGACCACCAGCGAUGAUGUAGCUCU
UGUGGGCCGGGCAGAAGGUCUUGGAGAUGGCCGACAUCAGCUUGGGUU
UGGCCCCCUUCAGCACUGCCUCCGGCUCCUCCGCAAGCACCUGCACGA
CGACUUUGCCAAUGUGCUUCCCUUGGGCCAUGUAGCGGAAGGCGUCCU
CCACCUGGGCCCCAUGGAACACCGUGCACUUGAGGGGCCGUACCACCC
CAUCCCGGAUGCCGGCCUGCACAAGCGCCCACACCUCCCGCCAGUCAG
CACUGCUCUCGUUGAAGAACGCAUCCAGUAGGACCCCGUGGAAUGUCA
CGUUCUUCAGGAAGAUAGCCAUGCCGAGCGGGUGGUUCUGAGAAAGGU
CGAAUUUGCCAAUUUCCAGGAAGCGACCGUGCGUAGCCAAGCACCUCA
CGCUGGCCUGCAGCUUCUCUUCCGCCAAGGAGUUCAAGACCAGGUCAA
CGCCCUUCCCGCCCGUGUGCCACAGCACAUGCUGCUCGAAGGAUGUGU
CCCGGGAGUUGGCGAAGCUGGUGCUGUCGAGCUGGGGGAACCUGGCCU
GGAGGUACGCCCGCUUCUCAGCCGACCCCACGGUGGUGARAGACGCGGL
AGCCCAGACUGAGGGCGAUGGCGAUGGCGGCCUGGCCCACGCCGLLCCE
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AGCCCGAGUGGAUGAGCAGCGUCUCCCCGGGEGCGCACCCGLCCACGCA
CCACCAGCGCGUAGUAGGCCGUGCUGUAGACGACAGGCACCGAGGCCG
CCUCCUCCAGCGUCCAGUUGGAAGGCACAUCCCAGAGGAAGUCCGGUG
ACAGCAGGACAGAGGUGGCCAGGCCCUUGGCAGGCACCAGUCCCAUCA
CACGCUUGCCGCUGGCGUCUCGGCCCGAGAACUCCAUACCUAGCAGGC
UGUCCUGGGAGGUCCACUUCCCUGGGAUGGCAUCAGGGGACAGCUUGC
CAGUGGCCAGCAUGAUGUCGCGGAAGUUGAGGGAGGCGUAGUAGACCG
UGCAGAGCUGGGCGCCAGGGCAGGUGGGCUGGGCAUGGCGCAGCGAGG
AGCAGACCCAGCGGAUGGAGGACAGGUCCCCCCGGGUGAGGGUGCUCA
CAAAGGCAUGUGCCGUCGGCUCCUCAGGCUUGUCCUCCUCCAGCAGGA
AGUGGCGGAAAGCCCCCCAGGCCCCGUCGCGGUAGACGUUCAUCACCA
GGUCUCCCUGCAACACCUUCUGCAGUUCUGCGGAGCCCGGGUCCACCU
CCGGGACGUGGGAGGUGCUGCUGAGGUUGGAGAGCAGCACACACCGGA
GGCGGUUCCCGCCGGGCUCUCGGCGGAGACAGUUCACCAAGCCCACCA
CGCCCGAGGUGGCACAGUUGAUGGCCUUCAGCCACACAGGCCGGGAAG
AGUCUUCGUCAGCCAGGAUGCCCUUCAGAGACUCCACCCAGCGGAAGC
UGGUAUCGUCCACCGGCAGGAAGAUGGGGCUGUCCUGCGGGGUGGGCT
GGCGGCACAGGAAGAGCGUGGAGCCGUAGAAGGACUUCUUCAGGCCCA
CCAGGCGCAGCGACACCCUGGAGAAGAGGCUCUCCCACGCGUCCUGGC
UCAGGAUGCCCUGGCCAUACUGCGGCUCAGUGGAGGUGAGGAAGGCCA
CGAUGUCCCCGAGGGGGUGCCCCCGGAGCAGUGUGUGCAGGAGCAGAA
AGCCCCCUUCUCUCAGGGCAGCCACCAUGUUGCUGAGAGCUGAGGCCG
GGUCCCCGAGGGCAGCCACAGCACAGUUGCACACCAGGAGGUCGGCGL
UGCCCAGGGCGCUGGGGGCAGGGUCUGCGGGAUCCCACUGGCCCUGGG
CAACGUCGUGCUGCUGCAGCUCGGCCUGGGCAGCCUCCAGGGCCUGGE
GGUGGCGGUCGGUGGCCGUGUAGCUCAGCUGCAGCAGGGGAUGGGGGL
UGAGCAGGCCUGGGAUGCGGGAAUACAGGUGACCGUGGCCAGCCAGCA
CCUCCACCACCUUCAUCUUCAGGCUGGGCAUGUUCUCCACGGCAGUGU
CCAGGCAGGCCUUGAGUGCCGGGGAGUCCAGGAGGCCGCUGAGCAGAG
GGUCCUCUGGCAGCUUGGGCCUCUCCUGGGCCAGCACCUGCGCCAGCU
CCAGCUGCAGGUUCCCGUUGAGCUGAAGCCUGCAGGCAGCCGACAACA
GCCGGGGCAGUUCCUGCUGUGAGGGGUCCCGGGGGAUCUGGGCCCCAU
CCAGUCCGGGCACCACCAUCUUCAGCCCCUGCUGGGUCACCUUGGUCU
GCAGUGCCUGCACCAGCCCCUUGCACAGUUGCAGCUCCUCCUGCAGGG
CAGCGCGCUCAGACAGGCACCCCUCCUCCGUGUGGGGAGUGAAGCAAA
ACUUCUCCAGGAUGGGCACCUGCUGCUCCUGCUGCCGCCGLGEGEGLCE
ACUCAGUGUGGAGCCCGGAGAUGUGGACGCCUCCGGCCACUGUGACCC
UCAGCCACCUGCUCACCACCACGUCAGCCACUUGGGCCUUGUCCUGCA
GUGUGUACAGCUUCUGCCUGUGGGUGGCAGGGUCGAUGUGGAUGGCGG
UGACACGGGUGGGCAGGUACAGGCCGUGCUUGGCCGAGCCCAGGAUGG
ACAUCUGCAGCAUGGUGUCCAUGAAGCUCACCCAGUUAUCCUUCCACA
GCAGCCUCCCCGAGUCACCUUCCAGGCUGGCCUCCAGGAUGCCCUGGA
AAUGAGGGCCGUAGUCGUAGCCACGCAGACGCAGCUCCUUGUAAACUU
CAGCCUGGGCCAGGAAGAGGGGCUCCGUGGGGUUGGGGGUGGGGCUUU
CCGGGUGGUCGAAGAGCCUGGGGUCAGGGUCAUCCCACUGGUACACCU
UCCCACUCACUACCAGGUUGCCGUUCUCUGACACCUCGAAGGCACGGG
AGGCCUCCAGGAGCCGUACCUCCAGGGACACUGUCCCAGUCUUGGGCA
GGAUGGUGGCCUGGUGCAGCACCACAUCCUCAAACACCACAGGCAGCU
GCUCGACGCCCAGGCCCAGGGCGCGGGCCAGCGUCUUCCACACUAUGL
UCAGGUAGCCAGUGGCGGGGAAGAGGACGCGACCGUCGAGGGUGUGGU
CCACCAGGUAGUGGUCAGGAGACUCGGAGCUGGUGUCGAUGUUGUAGA
UGGCGGCUGAGGGGGAACCUGAACCGUUGGGGAAGUCCUCGGCGGCCG
GCACGUCCCAGGCCAGGCUGUGGUCCCACUUGAUGAGUGGGGAGAUGA
GGGGAGUUCCUCGGGGAGCUGGGAACUCCACAGGUGGGRAACAAGGCAU
UGGGGUUGGCGUCGAUGCCUGAGAGGUGCAGCCUGCCGAUGCCGGCCA
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GGAAGAACUCCAGGUUGUCCCUGUGAUCCUUCUUCAUCAGGGGGAUGA
UGGUGCAGCUCGGCUUCAGGCCACGCUUCAGGACAGCCUGCAGCAGGG
CGUGGGGCGCGAUCUCCAGCACCACCGCGUGCUCAGGCACGUGCCACA
GGGCCUCCUGGAACAGCACAGGGCUCACCAGGUUGUUGACAUUGUACU
CGGCGGAGGACGUGCGUGCCAGGCUGCUGUGCCACUGGGCCUCGGGGA
UAGAGGUGCUGAGCCAGCGGGCUGAACGUGGCUUCGGCUCCCGGAUCA
CCUUCUUGAGCUCCUGCAGCAGUGGGGGUGCGAUGGCCUCCAUGAAGU
AGGAGUGGAAGGCCAUACCGCCGGUCCGCACCUCCUUGGCAAACACAC
CCUCCUUCCUCAGCUGCUCCACGAACUCAAACACCGGGGCCUGAGGUC
CCGAGAUGGUGACUGUGUCCUUGGAGUUGUGGCAGGCGGGCACCACGC
CCGGGGGGCAGCGCUGUUUACACUCCUCCCAGGACAAGCCCACGGLCUG
CCAUGGCGCCCGGCGGGAGAUGGGCUUCUUUGAUGCACUGUCCCCUCC
AGUAGGCAGCGAGGACGGCCUCCUCCUGGGACAGGCAGCCGUCGGCGU
AGCCACAGGCCACCUCCCCCAGGGAGUGGCCGACGAUGCCAUCUGGCC
UCAGCCCCAUGCAGCUCAGCAGGUCUAUGAGGCCUAUCUGGAUGGCAG
UCAGGCUCACAAACGAAUGGACGAUGUCAUCAAAGGUGCUCUCGUCUG
UGCUCAGCAGCAGCUGUGACACCUUCAGGCCGAAUGGCUUCACAGCCU
CAUCGGAGCGUAGGAUGGAAUCUCGGAAGCGGUCCAGGCGCAUGAGGC
UCAGCCCCAUCCCGCGCCACUGUGUGCCCAUCCCAGAGCAGAUGAACC
AGAGCGGGCGCUCGCCAGCGGGCACCUGCUGCACCUCUGGGCCACCGC
GCUCACCACCCAGCACAGCGUAGCCACGGAAGGGCAUGGCGGUGGLGE
GGACAGCCGCGAUGUCGUUCAGCAUGCUCAGGAAAGCCAGGUCCUGGC
UGUGCCGGAGGCCCUGCUCCAGCAGCUUCUGCACGGCCUCAGGGGUGL
GUCCGCUGGCCCGCAGCAGACGGGGCAGGGUGGCAUGUGGGGCGGGUG
CGGGGGGCGEGECUGCGUGUUGGEGCCUCAGGAUGAUGUGCACGUUGGAGC
CCCCGAAGCCAAAGGAGUUGAUGCCCACGUUGCCGCCACGGACGGGCA
GGGGCUGGUCCACCACCUGCAGCCGCCCAUCCAACAGCGCUGGGAUCU
CAGGGUUGGGGCUAUGGAAGUGCAGGUUGGGGGCCCAGAGCCCGUGCU
CCAGGGACAGCAGCACCUUGGCCAGGGCUGCCAGCCCCGAGGCUGGCU
CCGGGUGCCCCAUGUUGGACUUGGUGGAGCCGAUGAGCAGCGGCUCCU
GGCGGGUGGLCGCACAGGGCUCGGGUGAUGCCAUUCAGCUCCUGGGGGU
CGCCCACCUUGGUGCCUGUGCCGUGGGCUUCGAUGUAUUCAAAUGACU
CAGGGGCCACUCCGGCCGACUGGUACAACGAGCGGAUGAGCUGCUCCU
GGAUAUCCCCUGAGGGGAAGGUCACGCCUUGCUCCUUGAAGCCAUCUG
UAUUGGUGCCGGCGUUCAGGAUGGUGGCGUACACCCGCCGGGCCAGGG
ACUUCUUGGUCAGCAGGACGGCCACCACACCCUCCGAGCGGCAGUACC
CAUUCCCCGCUGUGUCGAAGGCCUUGCAGGUGCCCUCGGGGCUGAGCA
UCCCCAGCCUCAAGAACUGCACGGAGGUGUUGGGCUUCAGCAGGACAU
UGAUGCCCCCCACGAUGGCGGCAGGGCACUGCCCGCUGUGGAUGGCCU
GGUAGGCGUUCUGCAGGGCCAUCAGGCUGGAGGAGCAGGCUGUGUCCA
GUGCGAUGCUGGGCCCUCUGAAGUCGAAGAAGAAGGAGAGCCGGUUGE
CCAUCAUCGCUCGCUGGCAGCCCACCAUGCUGUAGCCCACGAGUGUCU
CGGGGUCUCGGCUCAGGGCCUCCGAGGUCUCAGAGCCGCUCACGCCCA
CCCAGACGCCAGUGUGUGUUCCUCGGAGUGAAUCUGGGUUGAUGCCUC
CGUCCACGAUGGCUUCAUAGGUGACUUCCAGCAGCAGCCGCAGCUGAG
GGUCCAUCGUGUGUGCCUGCUUGGGGUGGACUCCGAAGAAGGAGGCAU
CAAACCUAGACAGGUCCUUCAGCUUGCCGGACCGCCGGGGCAGGCCGU
AGAGCCCCGCCUUCCAGCGACGGUCAUCGUCCGUGACCAUGUCCACAC
CGCCGAUGAGGUUGUCCCAGAACUCCUGCAAGUUCUCCGACUCUGGCA
GCUUCCCGGACAUGCCGGCAAUCACCACCUCCUCCAUGGCUGCUCUGG
UGAGGGCGCGGGCGGCGGUGCGGGCEGCGGAGAGCGAGGCUGGAGCGL
GGCGGAGCGGGAGGCUGAAGCGCGGCGGAGAGGGAGGCCGGGGCCGCU
GCCGUCUCUCUGGCUC

hEAS Protein MEEVVIAGMSGKLPESENLQEFWDNLIGGVDMVIDDDRRWKAGLYGLP
RRSGKLKDLSREFDASFEFGVHPKQAHTMDPQLRLLLEVTYEAIVDGGIN 3
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NCBI Ref: PDSLRGTHTGVWVGVSGSETSEALSRDPETLVGY SMVGCQRAMMANRL
NP 004095.4 SFFFDFRGPSIALDTACSSSLMALONAYQATHSGQCPAATIVGGINVLL
- KPNTSVQFLRLGMLSPEGTCKAFDTAGNGYCRSEGVVAVLLTKKSLAR
RVYATILNAGTNTDGFKEQGVTFPSGDIQEQLIRSLYQSAGVAPESEE
YIEAHGTGTKVGDPQELNGITRALCATRQEPLLIGSTKSNMGHPEPAS
GLAALAKVLLSLEHGLWAPNLHFHSPNPEIPALLDGRLQVVDQPLPVR
GGNVGINSFGFGGSNVHIILRPNTQPPPAPAPHATLPRLLRASGRTPE
AVOKLLEQGLRHSODLAFLSMLNDIAAVPATAMPFRGYAVLGGERGGP
EVOQVPAGERPLWFICSGMGTQWRGMGLSLMRLDRFRDSILRSDEAVK
PEFGLKVSQLLLSTDESTFDDIVHSFVSLTAIQIGLIDLLSCMGLRPDG
IVGHSLGEVACGYADGCLSQEEAVLAAYWRGQCIKEAHLPPGAMAAVG
LSWEECKQRCPPGVVPACHNSKDTVTISGPOAPVFEFVEQLRKEGVFEA
KEVRTGGMAFHSYFMEATIAPPLLOELKKVIREPKPRSARWLSTSIPEA
QWHSSLARTSSAEYNVNNLVSPVLFQEALWHVPEHAVVLEIAPHALLQ
AVLKRGLKPSCTIIPLMKKDHRDNLEFFLAGIGRLHLSGIDANPNALF
PPVEFPAPRGTPLISPLIKWDHSLAWDVPAAEDFPNGSGSPSAAIYNI
DTSSESPDHYLVDHTLDGRVLEFPATGYLSIVWKTLARALGLGVEQLPV
VFEDVVLHQATILPKTGTVSLEVRLLEASRAFEVSENGNLVVSGKVYQ
WDDPDPRLFDHPESPTPNPTEPLFLAQAEVYKELRLRGYDYGPHFQGI
LEASLEGDSGRLLWKDNWVSFMDTMLOMSILGSAKHGLYLPTRVTATH
IDPATHRQKLYTLQDKAQVADVVVSRWLRVTVAGGVHISGLHTESAPR
RODEQOVPILEKFCFTPHTEEGCLSERAALOQEELQLCKGLVOALOTKY
TORGLKMVVPGLDGAQIPRDPSQQELPRLLSAACRLOLNGNLQLELAQ
VLAQERPKLPEDPLLSGLLDSPALKACLDTAVENMPSLKMKVVEVLAG
HGHLYSRIPGLLSPHPLLQLSYTATDRHFQALEAAQAETLQOQHDVAQGQO
WDPADPAPSALGSADLLVCNCAVAALGDPASALSNMVAALREGGFLLL
HTLLRGHPLGDIVAFLTSTEPQYGQGILSQDAWESLEFSRVSLRLVGLK
KSEFYGSTLFLCRRPTPQDSPIFLPVDDTSEFRWVESLKGILADEDSSRP
VWLKAINCATSGVVGLVNCLRREPGGNRLRCVLLSNLSSTSHVPEVDP
GSAELOQKVLQGDLVMNVYRDGAWGAFRHFLLEEDKPEEPTAHAFVSTL
TRGDLSSIRWVCSSLRHAQPTCPGAQLCTVYYASLNFRDIMLATGKLS
PDAIPGKWTSQDSLLGMEFSGRDASGKRVMGLVPAKGLATSVLLSPDE
LWDVPSNWTLEEAASVPVVYSTAYYALVVRGRVRPGETLLIHSGSGGV
GOAATATALSLGCRVETTVGSAEKRAYLQARFPQLDSTSFANSRDTSE
EQHVLWHTGGKGVDLVLNSLAEEKLOASVRCLATHGRFLEIGKEFDLSQ
NHPLGMAIFLKNVTFHGVLLDAFFNESSADWREVWALVQAGIRDGVVR
PLKCTVFHGAQVEDAFRYMAQGKHIGKVVVQVLAEEPEAVLKGAKPKL
MSAISKTFCPAHKSYITAGGLGGFGLELAQWLIORGVQKLVLTSRSGI
RTGYQAKQVRRWRROQGVQVQVSTSNISSLEGARGLIAEAAQLGPVGGY
FNLAVVLRDGLLENQTPEFFQDVCKPKY SGTLNLDRVTREACPELDYF
VVESSVSCGRGNAGOSNYGFANSAMERICEKRRHEGLPGLAVQWGAIG
DVGILVETMSTNDTIVSGTLPQRMASCLEVLDLEFLNQPHMVLSSEVLA
EKAAAYRDRDSQRDLVEAVAHILGIRDLAAVNLDS SLADLGLDSLMSV
EVRQTLERELNLVLSVREVRQLTLRKLQELSSKADEASELACPTPKED
GLAQQOTOLNLRSLLVNPEGPTLMRLNSVOSSERPLFLVHPIEGSTTV
FHSLASRLSIPTYGLQCTRAAPLDSIHSLAAYYIDCIRQVOPEGPYRV
AGYSYGACVAFEMCSQLQAQQSPAPTHNSLFLEDGSPTYVLAYTQSYR
AKLTPGCEAEAETEAICEFFVQQFTDMEHNRVLEALLPLKGLEERVAAA
VDLIIKSHQGLDRQELSFAARSEFYYKLRAAEQYTPKAKYHGNVMLLRA
KTGGAYGEDLGADYNLSQVCDGKVSVHVIEGDHRTLLEGSGLESIIST
ITHSSLAEPRVSVREG

[0016]  In some embodiments, the agent (e.g., RNAIi agent, dsSRNA agent) comprises one
or more RNA molecule. In some embodiments, the agent (e.g., RNAi agent, dsSRNA agent)
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comprises an antisense strand. In some embodiments, the agent (e.g., RNAi agent, dsSRNA
agent) comprises a sense strand. In some embodiments, the agent comprises one or more single
stranded RNA (ssRNA) molecules. In some embodiments, the agent (e.g., RNA1 agent, dSSRNA
agent) comprises a dsSRNA agent.

[0017]  In some embodiments, the agent (e.g., RNAi agent) comprises a dsRNA agent
comprising a sense strand and an antisense strand. In some embodiments, the agent (e.g., RNAi
agent) comprises a dsSRNA agent comprising a sense strand and an antisense strand that form a
double stranded region. In some embodiments, the agent (e.g, RNAIi agent) comprises a
dsRNA agent comprising a sense strand and an antisense strand that hybridize to form a double
stranded region. In some embodiments, the sense strand and the antisense strand are part of a
single nucleic acid molecule (e.g, a single nucleic acid molecule comprising a hairpin loop).
In some embodiments, the sense strand and the antisense strand are separate nucleic acid

molecules.

5.2.1 Antisense Strand

5.2.1.1 Targeting Region

[0018]  As described above, antisense strands (e.g., described herein) comprise a region of
complementarity that comprises a nucleotide sequence that is at least partially (e.g,
substantially, fully) complementary to the nucleotide sequence of a target nucleic acid molecule
(e.g, a target mRNA (e.g, a FASN mRNA), a portion of a target mRNA (e.g., a FASN
mRNA)). In some embodiments, the nucleotide sequence of the region of complementarity is
at least substantially complementary to the nucleotide sequence of the target nucleic acid
molecule (e.g, a target mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g., a
FASN mRNA)). In some embodiments, the nucleotide sequence of the region of
complementarity is fully complementary to the nucleotide sequence of the target nucleic acid
molecule (e.g, a target mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g, a
FASN mRNA)).

[0019]  In some embodiments, the nucleotide sequence of the region of complementarity is
at least 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% complementary to the nucleotide sequence of the target nucleic acid molecule (e.g., a
target mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)). For
example, the nucleotide sequence of the region of complementarity may be at least 70%
complementary to the nucleotide sequence of the target nucleic acid molecule (e.g., a target
mRNA (e.g, a FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)). The
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nucleotide sequence of the region of complementarity may be at least 75% complementary to
the nucleotide sequence of the target nucleic acid molecule (e.g., a target mRNA (e.g., aFASN
mRNA), a portion of a target mRNA (e.g, a FASN mRNA)). The nucleotide sequence of the
region of complementarity may be at least 80% complementary to the nucleotide sequence of
the target nucleic acid molecule (e.g., a target mRNA (e.g., a FASN mRNA), a portion of a
target mRNA (e.g, a FASN mRNA)). The nucleotide sequence of the region of
complementarity may be at least 85% complementary to the nucleotide sequence of the target
nucleic acid molecule (e.g., a target mRNA (e.g., a FASN mRNA), a portion of a target mRNA
(e.g, a FASN mRNA)). The nucleotide sequence of the region of complementarity may be at
least 90% complementary to the nucleotide sequence of the target nucleic acid molecule (e.g.,
a target mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)).
The nucleotide sequence of the region of complementarity may be at least 95% complementary
to the nucleotide sequence of the target nucleic acid molecule (e.g., a target mRNA (e.g., a
FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)). In some embodiments,
the nucleotide sequence of the region of complementarity is at least 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%. 96%, 97%, 98%, 99%, or 100% complementary to the nucleotide
sequence of the target nucleic acid molecule (e.g., a target mRNA (e.g, a FASN mRNA), a
portion of a target mRNA (e.g., a FASN mRNA)). In some embodiments, the nucleotide
sequence of the region of complementarity is at least 95%, 96%, 97%, 98%, 99%, or 100%
(e.g, in some embodiments, preferably at least 95%, more preferably at least 98%)
complementary to the nucleotide sequence of the target nucleic acid molecule (e.g., a target
mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)). In some
embodiments, the nucleotide sequence of the region of complementarity 1s 100%
complementary to the nuclectide sequence of the target nucleic acid molecule (e.g., a target
mRNA (e.g., a FASN mRNA), a portion of a target mRNA (e.g., a FASN mRNA)).

[0020]  In some embodiments, the nucleotide sequence of the region of complementarity
comprises or consists of one or more non-complementary nucleotide mismatches relative to
the nucleotide sequence of the target nucleic acid molecule (e.g., a target mRNA (e.g., aFASN
mRNA), a portion of a target mRNA (e.g, a FASN mRNA)). In some embodiments, the
nucleotide sequence of the region of complementarity comprises or consists of no more than 5
(e.g, 4,3, 2, 1, or 0) non-complementary nucleotide mismatches relative to the nucleotide
sequence of the target nucleic acid molecule. In some embodiments, the nucleotide sequence
of the region of complementarity comprises or consists of no more than 3 (e.g., 2, 1, or 0) non-

complementary nucleotide mismatches relative to the nucleotide sequence of the target nucleic
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acid molecule. In some embodiments, the nucleotide sequence of the region of
complementarity comprises or consists of no more than 2 (e.g., 1 or 0) non-complementary
nucleotide mismatches relative to the nucleotide sequence of the target nucleic acid molecule.
In some embodiments, the nucleotide sequence of the region of complementarity comprises or
consists of no more than 1 (e.g., 0) non-complementary nucleotide mismatch relative to the
nucleotide sequence of the target nucleic acid molecule. In some embodiments, the nucleotide
sequence of the region of complementarity comprises 0 non-complementary nucleotide
mismatches relative to the nucleotide sequence of the target nucleic acid molecule. In some
embodiments, the region of complementarity comprises one or more (e.g., 2, 3, or more) non-
complementary nucleotide mismatches relative to the nucleotide sequence of the target nucleic
acid molecule, wherein the one or more non-complementary nucleotide mismatches are within
the last 5 (e.g., 4, 3, 2, or 1) nucleotides from either the 5'- and/or 3'-end of the region of
complementarity. In some embodiments, the region of complementarity comprises at least one
but not more than 3 non-complementary nucleotide mismatches relative to the nucleotide
sequence of the target nucleic acid molecule, wherein the one or more non-complementary
nucleotide mismatches are within the last 5 (e.g, 4, 3, 2, or 1) nucleotides from either the 5'-
and/or 3’-end of the region of complementarity. In some embodiments, the region of
complementarity comprises one or more (e.g, 2, 3, or more) non-complementary nucleotide
mismatches relative to the nucleotide sequence of the target nucleic acid molecule, wherein the
one or more non-complementary nucleotide mismatches are within the last 3 (e.g, 2 or 1)
nucleotides from either the 5'- and/or 3'-end of the region of complementarity. In some
embodiments, the region of complementarity comprises at least one but not more than 3 non-
complementary nucleotide mismatches relative to the nucleotide sequence of the target nucleic
acid molecule, wherein the one or more non-complementary nucleotide mismatches are within
the last 3 (e.g, 2 or 1) nucleotides from either the 5'- and/or 3'-end of the region of
complementarity. Methods known 1n the art and described herein can be utilized to evaluate
the effect of any non-complementary mismatches between an antisense strand and a target
nucleic acid molecule on functional properties (e.g., inhibition of expression of the target
nucleic acid molecule (e.g., a target MRNA (e.g., a FASN mRNA), a portion of a target mRNA
(e.g, a FASN mRNA))).

[0021]  In some embodiments, the region of complementarity comprises or consists of from
about 15-30 nucleotides, e.g., 15-29, 15-28, 15-27, 15- 26, 15-25, 15-24, 15-23, 15-22, 15-21,
15-20, 15-19, 15-18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-
21, 18-20, 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-
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30, 20-29, 20-28, 20-27, 20-26, 20-25, 20-24,20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27,
21-26, 21-25, 21-24, 21-23, or 21-22 nucleotides. In some embodiments, the region of
complementarity comprises from about 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-25, 19-
24,19-23,19-22, 19-21, 19-20, 20-25, 20-24.20-23, 20-22, 20-21, 21-25, 21-24, 21-23, 2122,
22- 25, 22-24,22-23, 23-25, 23-24 or 24-25 nucleotides. In some embodiments, the region of
complementarity comprises from about 19-21 (e.g., 19-20) nucleotides. In some embodiments,
the region of complementarity comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26,27, 28, 29, or 30 nucleotides. In some embodiments, the region of complementarity
comprises or consists of about 19, 20, 21, 22, or 23 nucleotides. In some embodiments, the
region of complementarity comprises or consists of about 19 nucleotides. In some
embodiments, the region of complementarity comprises or consists of about 20 nucleotides. In
some embodiments, the region of complementarity comprises or consists of about 21
nucleotides. In some embodiments, the region of complementarity comprises or consists of
about 22 nucleotides. In some embodiments, the region of complementarity comprises or
consists of about 23 nucleotides. Ranges and lengths intermediate to the above recited ranges
and lengths are also contemplated to be part of the disclosure.

[0022]  In some embodiments, the target nucleic acid molecule is part (e.g., a contiguous
portion) of a larger nucleic acid molecule. For example, in some embodiments, the target
nucleic acid molecule is a portion (e.g., a contiguous portion) of a target mRNA (e.g,, a FASN
mRNA). In some embodiments, the target nucleic acid molecule is a contiguous nucleotide
sequence of a target mRNA (e.g, a FASN mRNA) of sufficient length to allow it to be a
substrate for cleavage directed by an RNAI agent (e.g., an RNAI agent described herein, e.g,
a dsRNA agent (e.g, described herein)) (i.e., cleavage through a RISC pathway).

[0023]  In some embodiments, the target nucleic acid molecule is a target mRNA (e.g., a
FASN mRNA). In some embodiments, the target nucleic acid molecule is at least a portion
(e.g, a portion) of a target mRNA (e.g, a FASN mRNA). In some embodiments, the target
nucleic acid molecule is at least a portion (e.g., a portion) of an mRNA (e.g., a FASN mRNA)
formed in the expression of a target gene (e.g., a mammalian, primate, human, non-human
primate, mouse, and/or rat gene) (e.g., a FASN gene). In some embodiments, the target nucleic
acid molecule is at least a portion (e.g., a portion) of a FASN (e.g., hFASN) mRNA. In some
embodiments, the target nucleic acid molecule is at least a portion (e.g., a portion) of an mRNA
formed in the expression of a FASN (e.g, hFASN) gene. In some embodiments, the target
nucleic acid molecule comprises at least a portion (e.g., a portion) of the nucleotide sequence

set forth in SEQ ID NO: 1 (or a variant or fragment thereof). In some embodiments, the target
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nucleic acid molecule comprises at least a portion (e.g., a portion) of an mRNA encoding a
target protein. In some embodiments, the target nucleic acid molecule comprises at least a
portion (e.g, a portion) of an mRNA encoding a FASN (e.g, hFASN) protein. In some
embodiments, the target nucleic acid molecule comprises at least a portion (e.g., a portion) of
an mRNA sequence encoding a protein comprising the amino acid sequence set forth in SEQ
ID NO: 3 (or a variant or fragment thereof).

[0024]  In some embodiments, the target nucleic acid molecule comprises or consists of
from about 19-30 nucleotides, e.g.. 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22,
19-21, 19-20, 20-30, 20-29, 20-28, 20-27, 20-26, 20-25, 20-24, 20-23, 20-22, 20-21, 21-30, 21-
29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, 21-22, 22-30, 22-29, 22-28, 22-27, 22-26, 22-
25,22-24,22-23, 23-30, 23-29, 23-28, 23-27, 23-26, 23-27, 23-26, 23-25, or 23-24 nucleotides.
In some embodiments, the target nucleic acid molecule comprises or consists of from about
19-25 nucleotides. In some embodiments, the target nucleic acid molecule comprises or
consists of from about 19-23 nucleotides. In some embodiments, the target nucleic acid
molecule comprises or consists of from about 21-25 nucleotides. In some embodiments, the
target nucleic acid molecule comprises or consists of from about 21-23 nucleotides. In some
embodiments, the target nucleic acid molecule comprises or consists of about 19, 18, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, or 30 nucleotides. In some embodiments, the target nucleic acid
molecule comprises or consists of about 19 nucleotides. In some embodiments, the target
nucleic acid molecule comprises or consists of about 20 nucleotides. In some embodiments,
the target nucleic acid molecule comprises or consists of about 21 nucleotides. In some
embodiments, the target nucleic acid molecule comprises or consists of about 23 nucleotides.
Ranges and lengths intermediate to the above recited ranges and lengths are also contemplated

to be part of the disclosure.

5.2.1.2 Overall Length

[0025] In some embodiments, the antisense strand comprises or consists of from about 13-
30 nucleotides (e.g., 15-29, 15-28, 15-27, 15- 26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20,
15-19, 15-18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-
20, 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-
29,20-28, 20-27, 20-26, 20-25, 20-24.20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26,
21-25, 21-24, 21-23, or 21-22 nucleotides). In some embodiments, the antisense strand
comprises or consists of from about 18-25 nucleotides (e.g., 18-24, 18-23, 18-22, 18-21, 18-
20, 19-25,19-24, 19-23, 19-22, 19-21, 19-20, 20-25, 20-24,20-23, 20-22, 20-21, 21-25, 21-24,
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21-23,21-22,22-25, 22-24, 22-23, 23-25, 23-24 or 24-25 nucleotides). In some embodiments,
the antisense strand comprises or consists of from about 19-25 nucleotide (e.g., 19-20, 19-21,
19-22. 1923, 19-24. 19-25. 20-21, 20-22, 20-23, 20-24, 20-25, 21-22, 21-23, 21-24. 21-25. 22-
23,22-24, 22-25, 23-24, 23-25, 24-25 nucleotides). In some embodiments, the antisense strand
comprises or consists of from about 15-30, 16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30,
23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-22, 19-23. 19-24. or 19-25
nucleotides.

[0026] In some embodiments, the antisense strand comprises or consists of not more than
about 15, 16, 17, 18, 19, 20, 21. 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides. In some
embodiments, the antisense strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, or 30 nucleotides. In some embodiments, the antisense strand
comprises or consists of about 21 nucleotides. In some embodiments, the antisense strand
comprises or consists of about 23 nucleotides. Ranges and lengths intermediate to the above

recited ranges and lengths are also contemplated to be part of the disclosure.

5.2.1.3 Exemplary Antisense Strands

[0027] In some embodiments, the antisense strand comprises at least 15 (e.g, 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19. 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in Table 2 or Table 3. In some
embodiments, the antisense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28,
29,30 (e.g., 19, 20, 21,22, 23 (e.g,, 23))) contiguous nucleotides differing by no more than 3
(e.g., 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands
set forth in Table 2 or Table 3. In some embodiments, the antisense strand comprises at least
21 (e.g., 22,23, 24, 25,26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g., 23))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 2 or Table 3. In some embodiments, the antisense
strand comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29, 30) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the antisense strands set forth in Table 2 or Table 3.

[0028]  In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20,20-23,20-22,20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
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3(eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2 or Table 3. In some embodiments, the antisense strand comprises
from about 19-23 (e.g, 19-22, 1921, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23)
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 2 or Table 3. In some
embodiments, the antisense strand comprises from about 21-23 (e.g., 21-22, 22-23) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in Table 2 or Table 3.

[0029]  In some embodiments, the nucleotide sequence of the antisense strand comprises
the nucleotide sequence of any one of the antisense strands set forth in Table 2 or Table 3
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the antisense strand set forth
in Table 2 or Table 3. In some embodiments, the nucleotide sequence of the antisense strand
comprises the nucleotide sequence of any one of the antisense strands set forth in Table 2 or
Table 3.

[0030]  Table 2 and Table 3 further identify the target nucleic acid molecule within the cited
reference FASN mRNA transcript (SEQ ID NO: 1) targeted by each of the antisense strands.
As such, the disclosure further provides antisense strands comprising at least 15 (e.g, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g., 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 2 or Table 3 and
further comprising additional nucleotide sequences (e.g.. comprising from about 1-10, 1-9, 1-
8, 1-7, 1-6, 1-5, 1-4, 1-3, or 1-2 nucleotides) at least partially complementary to the region
contiguous (e.g, either at the 3’ end, the 5" end, or both the 3’ and 5’ end) of the FASN mRNA
transcript targeted by the select antisense strand.

[0031]  In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21,22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence set forth in any one of SEQ ID NOS: 232-459 or 916-1143. In some embodiments,
the antisense strand comprises at least 19 (e.g, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g,
19, 20, 21, 22, 23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2,
or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in
SEQ ID NOS: 232-459 or 916-1143. In some embodiments, the antisense strand comprises at
least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g., 23))) contiguous

nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
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sequence set forth in any one of SEQ ID NOS: 232-459 or 916-1143. In some embodiments,
the antisense strand comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29, 30) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence set forth in any one of SEQ ID NOS: 232-459 or 916-1143.

[0032]  In some embodiments, the antisense strand comprises from about 15-23 (e.g.. 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18. 16-17. 17-23, 17-
22,17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3(eg., 0,1, 2 or3)nucleotides from the nucleotide sequence set forth in any one of SEQ ID
NOS: 232-459 or 916-1143. In some embodiments, the antisense strand comprises from about
19-23 (e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence set forth in any one of SEQ ID NOS: 232-459 or 916-1143. In some embodiments,
the antisense strand comprises from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence set
forth in any one of SEQ ID NOS: 232-459 or 916-1143.

[0033] In some embodiments, the nucleotide sequence of the antisense strand comprises
the nucleotide sequence set forth in any one of SEQ ID NOS: 232-459 or 916-1143 differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence set forth in any
one of SEQ ID NOS: 232-459 or 916-1143. In some embodiments, the nucleotide sequence of
the antisense strand comprises the nucleotide sequence set forth in any one of SEQ ID NOS:
232-459 or 916-1143.

[0034]  As described above, Table 2 and Table 3 further identify the target nucleic acid
molecule within the cited reference FASN mRNA transcript (SEQ ID NO: 1) targeted by each
of the antisense strands. The disclosure further provides antisense strands comprising at least
15 (e.g., 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28. 29, 30 (e.g., 19, 20, 21, 22, 23
(e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence set forth in any one of SEQ ID NOS: 232-459 or 916-1143 and
further comprising additional nucleotide sequences (e.g.. comprising from about 1-10, 1-9, 1-
8., 1-7, 1-6, 1-5, 1-4, 1-3, or 1-2 nucleotides) at least partially complementary to the region
contiguous (e.g, either at the 3’ end, the 5" end, or both the 3’ and 5’ end) of the FASN mRNA
transcript targeted by the select antisense strand.

[0035] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,

18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))) contiguous
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nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands of any one of dsRNA agents 1-228 set forth in
Table 2 or Table 3. In some embodiments, the antisense strand comprises at least 19 (e.g., 20,
21,22, 23,24, 25, 26,27, 28,29, 30 (.2, 19, 20, 21, 22, 23 (e.g., 23))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands of any one of dsRNA agents 1-228 set forth in Table 2 or Table 3.
In some embodiments, the antisense strand comprises at least 21 (e.g, 22, 23, 24, 23, 26, 27,
28,29,30(e.g, 21,22, 23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands of
any one of dSRNA agents 1-228 set forth in Table 2 or Table 3. In some embodiments, the
antisense strand comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29, 30) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands of any one of dsRNA agents 1-228 set forth in Table 2 or Table 3.
[0036]  In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22,1721, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20,20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands of any one of dsRNA agents 1-228 set forth in Table 2 or Table 3. In some
embodiments, the antisense strand comprises from about 19-23 (e.g,, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands
of any one of dsSRNA agents 1-228 set forth in Table 2 or Table 3. In some embodiments, the
antisense strand comprises from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands of any one of dsRNA agents 1-228 set forth in Table 2 or Table 3.
[0037]  In some embodiments, the nucleotide sequence of the antisense strand comprises
the nucleotide sequence of any one of the antisense strands of any one of dsRNA agents 1-228
set forth in Table 2 or Table 3 differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the antisense strand set forth in Table 2 or Table 3. In some embodiments. the nucleotide
sequence of the antisense strand comprises the nucleotide sequence of any one of the antisense
strands of any one of dsRNA agents 1-228 set forth in Table 2 or Table 3.

[0038]  As described above, Table 2 and Table 3 further identify the target nucleic acid
molecule within the cited reference FASN mRNA transcript (SEQ ID NO: 1) targeted by each
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of the antisense strands. The disclosure further provides antisense strands comprising at least
15 (e.g., 15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23
(e.g, 23))) contiguous nuclectides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands of any one of dsRNA agents
1-228 set forth in Table 2 or Table 3 and further comprising additional nucleotide sequences
(e.g., comprising from about 1-10, 1-9, 1-8, 1-7. 1-6, 1-5, 1-4, 1-3, or 1-2 nucleotides) at least
partially complementary to the region contiguous (e.g., either at the 3’ end, the 5" end, or both
the 3' and 5' end) of the FASN mRNA transcript targeted by the select antisense strand.
[0039]  Itis to be understood, that although the antisense strands set forth in Table 2 are not
described as being modified (e.g., comprising chemically modified nucleotides), conjugated,
etc., the disclosure includes any antisense strand set forth in Table 2 that is unmodified,
unconjugated, modified (e.g., as described herein), or conjugated (e.g.. as described herein).
[0040] It is to be understood, that the antisense strands set forth in Table 3 are modified
(e.g., comprising chemically modified nucleotides), conjugated, etc., the disclosure includes
any antisense strand set forth in Table 3 that is unmodified, unconjugated, alternatively

modified (e.g., as described herein), or conjugated (e.g., as described herein).

5.2.2 Sense Strand

5.2.2.1 Antisense Strand Complementarity

[0041]  As described above, sense strands (e.g., described herein) comprise a region of
complementarity that comprises a nucleotide sequence that is at least partially (e.g,
substantially, fully) complementary to the nucleotide sequence of at least a portion of an
antisense strand. As such, pairs of sense and antisense strands can hybridize to form a double
stranded region (e.g., under conditions in which the pairs will be used).

[0042]  In some embodiments, the nucleotide sequence of the region of complementarity is
at least substantially complementary to the nucleotide sequence of at least a portion of an
antisense strand. In some embodiments, the nucleotide sequence of the region of
complementarity is fully complementary to the nucleotide sequence of at least a portion of an
antisense strand.

[0043]  In some embodiments, the nucleotide sequence of the region of complementarity is
at least 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% complementary to the nucleotide sequence of at least a portion of an antisense strand.
For example, the nucleotide sequence of the region of complementarity may be at least 70%

complementary to the nucleotide sequence of at least a portion of an antisense strand. The
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nucleotide sequence of the region of complementarity may be at least 75% complementary to
the nucleotide sequence of at least a portion of an antisense strand. The nucleotide sequence of
the region of complementarity may be at least 80% complementary to the nucleotide sequence
of at least a portion of an antisense strand. The nucleotide sequence of the region of
complementarity may be at least 85% complementary to the nucleotide sequence of at least a
portion of an antisense strand. The nucleotide sequence of the region of complementarity may
be at least 90% complementary to the nucleotide sequence of at least a portion of an antisense
strand. The nucleotide sequence of the region of complementarity may be at least 95%
complementary to the nucleotide sequence of at least a portion of an antisense strand. In some
embodiments, the nucleotide sequence of the region of complementarity is at least 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%. 99%, or 100% complementary to the
nucleotide sequence of at least a portion of an antisense strand. In some embodiments, the
nucleotide sequence of the region of complementarity is at least 95%, 96%, 97%, 98%, 99%,
or 100% complementary to the nucleotide sequence of at least a portion of an antisense strand.
[0044]  In some embodiments, the nucleotide sequence of the region of complementarity
comprises or consists of one or more non-complementary nucleotide mismatches relative to
the nucleotide sequence of the at least a portion of an antisense strand. In some embodiments,
the nucleotide sequence of the region of complementarity comprises or consists of no more
than 5 (e.g, 4, 3, 2, 1, or 0) non-complementary nucleotide mismatches relative to the
nucleotide sequence of the at least a portion of an antisense strand. In some embodiments, the
nucleotide sequence of the region of complementarity comprises or consists of no more than 3
(e.g, 2, 1, or 0) non-complementary nucleotide mismatches relative to the nucleotide sequence
of the at least a portion of an antisense strand. In some embodiments, the nucleotide sequence
of the region of complementarity comprises or consists of no more than 2 (e.g., 1 or 0) non-
complementary nucleotide mismatches relative to the nucleotide sequence of the at least a
portion of an antisense strand. In some embodiments, the nucleotide sequence of the region of
complementarity comprises or consists of no more than 1 (e.g, 0) non-complementary
nucleotide mismatches relative to the nucleotide sequence of the at least a portion of an
antisense strand. In some embodiments, the nucleotide sequence of the region of
complementarity comprises 0 non-complementary nucleotide mismatches relative to the
nucleotide sequence of the at least a portion of an antisense strand. In some embodiments, the
region of complementarity comprises one or more (e.g., 2, 3, or more) non-complementary
nucleotide mismatches relative to the nucleotide sequence of the at least a portion of an

antisense strand, wherein the one or more non-complementary nucleotide mismatch is within
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the last 5 (e.g., 4, 3, 2, or 1) nucleotides from either the 5'- and/or 3'-end of the region of
complementarity. In some embodiments, the region of complementarity comprises at least one
but not more than 3 (e.g, 1, 2, or 3) non-complementary nucleotide mismatches relative to the
nucleotide sequence of the at least a portion of an antisense strand, wherein the one or more
non-complementary nucleotide mismatch is within the last 5 (e.g., 4, 3, 2, or 1) nucleotides
from either the 5'- and/or 3'-end of the region of complementarity.

[0045]  In some embodiments, the region of complementarity comprises from about 15-30
nucleotides, e.g,, 15-29, 15-28, 15-27, 15- 26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-
19, 15-18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-
20, 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-
29, 20-28, 20-27, 20-26, 20-25, 20-24,20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26,
21-25, 21-24, 21-23, or 21-22 nucleotides. In some embodiments, the region of
complementarity comprises from about 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-25, 19-
24,19-23,19-22, 19-21, 19-20, 20-25, 20-24,20-23, 20-22, 20-21, 21-25, 21-24, 21-23, 21-22,
22- 25, 22-24, 22-23, 23-25, 23-24 or 24-25 nucleotides. In some embodiments, the region of
complementarity comprises from about 19-21 (e.g., 19-20) nucleotides. In some embodiments,
the region of complementarity comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26,27, 28, 29, or 30 nucleotides. In some embodiments, the region of complementarity
comprises or consists of about 19, 20, or 21 nucleotides. In some embodiments, the region of
complementarity comprises or consists of about 19 nucleotides. In some embodiments, the
region of complementarity comprises or consists of about 20 nucleotides. In some
embodiments, the region of complementarity comprises or consists of about 21 nucleotides.
Ranges and lengths intermediate to the above recited ranges and lengths are also contemplated

to be part of the disclosure.

5.2.2.2 Overall Length

[0046] In some embodiments, the sense strand comprises or consists of from about 15-30
nucleotides (e.g., 15-29, 15-28, 15-27, 15- 26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-
19, 15-18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-
20, 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-
29,20-28, 20-27, 20-26, 20-25, 20-24.20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26,
21-25,21-24, 21-23, or 21-22 nucleotides). In some embodiments, the sense strand comprises
or consists of from about 18-25 nucleotides (e.g., 18-24, 18-23, 18-22, 18-21, 18-20, 19-25,
19-24, 19-23, 19-22, 19-21, 19-20, 20-25, 20-24,20-23, 20-22, 20-21, 21-25, 21-24, 21-23, 21-
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22,22-25,22-24,22-23, 23-25, 23-24 or 24-25 nucleotides). In some embodiments, the sense
strand comprises or consists of from about 19-25 nucleotide (e.g., 19-20, 19-21, 19-22, 19-23,
19-24. 19-25, 20-21. 20-22, 20-23, 20-24, 20-25, 21-22, 21-23, 21-24. 21-25, 22-23. 2224, 22-
25, 23-24, 23-25, 24-25 nucleotides). In some embodiments, the sense strand comprises or
consists of from about 15-30, 16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30,
25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides.

[0047]  Insome embodiments, the sense strand comprises or consists of not more than about
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides. In some
embodiments, the sense strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26,27, 28, 29, or 30 nucleotides. In some embodiments, the sense strand comprises or
consists of about 19, 20, 21, 22, 23 nucleotides. In some embodiments, the sense strand
comprises or consists of about 19, 20, 21 nucleotides. In some embodiments, the sense strand
comprises or consists of about 20 nucleotides. In some embodiments, the sense strand
comprises or consists of about 21 nucleotides. In some embodiments, the sense strand
comprises or consists of about 21 nucleotides. In some embodiments, the sense strand
comprises or consists of about 23 nucleotides. Ranges and lengths intermediate to the above

recited ranges and lengths are also contemplated to be part of the disclosure.

5.2.2.3 Exemplary Sense Strands

[0048] In some embodiments, the sense strand comprises at least 15 (e.g, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g.. 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in Table 2 or Table 3. In some embodiments,
the sense strand comprises at least 19 (e.g, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19,
20, 21, 22, 23 (e.g, 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table
2 or Table 3. In some embodiments, the sense strand comprises at least 21 (e.g., 22, 23, 24, 25,
26,27,28,29,30(e.g, 21, 22, 23 (e.g., 23))) contiguous nucleotides differing by no more than
3 (e.g, 0,1, 2 or3)nucleotides from the nucleotide sequence of any one of the sense strands
set forth in Table 2 or Table 3. In some embodiments, the sense strand comprises at least 23
(e.g.. 24,25,26,27. 28, 29, 30) contiguous nucleotides differing by no more than 3 (e.g., 0, 1,
2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in

Table 2 or Table 3.
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[0049]  In some embodiments, the sense strand comprises from about 15-23 (e.g, 15-22,
15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23_19-22. 19-21, 19-20. 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g., 0, 1,2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set
forth in Table 2 or Table 3. In some embodiments, the sense strand comprises from about 19-
23(e.g, 19-22,19-21, 19-20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in Table 2 or Table 3. In some embodiments, the sense strand
comprises from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense
strands set forth in Table 2 or Table 3.

[0050]  In some embodiments, the nucleotide sequence of the sense strand comprises the
nucleotide sequence of any one of the sense strands set forth in Table 2 or Table 3 differing by
no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the sense strand set forth in Table 2 or
Table 3. In some embodiments, the nucleotide sequence of the sense strand comprises the
nucleotide sequence of any one of the sense strands set forth in Table 2 or Table 3.

[0051]  Table 2 and Table 3 further identify the target nucleic acid molecule within the
reference FASN mRNA franscript at least partially identical to each of the sense strands. As
such, the disclosure further provides sense strands comprising at least 15 (e.g., 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28. 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g.. 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in Table 2 or Table 3 and further comprising
additional nucleotide sequences (e.g., comprising from about 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4,
1-3, or 1-2 nucleotides) at least partially identical to the region contiguous (e.g., either at the 3'
end, the 5’ end, or both the 3’ and 5’ end) of the FASN mRNA transcript identical to the select
sense strand.

[0052]  In some embodiments, the sense strand comprises at least 15 (e.g, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g.., 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence set forth in any one of SEQ ID NOS: 4-231 or 688-915. In some embodiments, the
sense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g.,, 19, 20,
21, 22, 23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)

nucleotides from the nucleotide sequence of any one of the sense strands set forth in SEQ ID
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NOS: 4-231 or 688-915. In some embodiments, the sense strand comprises at least 21 (e.g., 22,
23, 24,25, 26,27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 23))) contiguous nucleotides differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence set forth in any
one of SEQ ID NOS: 4-231 or 688-915. In some embodiments, the sense strand comprises at
least 23 (e.g., 24, 25, 26, 27, 28, 29, 30) contiguous nucleotides differing by no more than 3
(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence set forth in any one of SEQ ID
NOS: 4-231 or 688-915.

[0053] In some embodiments, the sense strand comprises from about 15-23 (e.g, 15-22,
15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g., 0.1, 2, or 3) nucleotides from the nucleotide sequence set forth in any one of SEQ ID
NOS: 4-231 or 688-915. In some embodiments, the sense strand comprises from about 19-23
(e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence set
forth in any one of SEQ ID NOS: 4-231 or 688-915. In some embodiments, the sense strand
comprises from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g., 0. 1, 2, or 3) nucleotides from the nucleotide sequence set forth in any one of SEQ
ID NOS: 4-231 or 688-915.

[0054] In some embodiments, the nucleotide sequence of the sense strand comprises the
nucleotide sequence set forth in any one of SEQ ID NOS: 4-231 or 688-915 differing by no
more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence set forth in any one
of SEQ ID NOS: 4-231 or 688-915. In some embodiments, the nucleotide sequence of the sense
strand comprises the nucleotide sequence set forth in any one of SEQ ID NOS: 4-231 or 688-
915.

[0055]  As described above, Table 2 and Table 3 further identify the target nucleic acid
molecule within the reference FASN mRNA transcript at least partially identical to each of the
sense strands. As such, disclosure further provides sense strands comprising at least 15 (e.g.,
15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence set forth in any one of SEQ ID NOS: 4-231 or 688-915 and further
comprising additional nucleotide sequences (e.g., comprising from about 1-10, 1-9, 1-8, 1-7,

1-6, 1-5, 1-4, 1-3, or 1-2 nucleotides) at least partially identical to the region contiguous (e.g.,
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either at the 3" end, the 5’ end, or both the 3" and 5' end) of the FASN mRNA transcript identical
to the select sense strand.

[0056]  In some embodiments, the sense strand comprises at least 15 (e.g., 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g.. 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands of any one of dsRNA agents 1-228 set forth in Table
2 or Table 3. In some embodiments, the sense strand comprises at least 19 (e.g., 20, 21, 22, 23,
24,25, 26,27, 28,29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands of any one of dsRNA agents 1-228 set forth in Table 2 or Table 3. In some
embodiments, the sense strand comprises at least 21 (e.g, 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g, 21,22, 23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the sense strands of any one of
dsRNA agents 1-228 set forth in Table 2 or Table 3. In some embodiments, the sense strand
comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29, 30) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands of any one of dsSRNA agents 1-228 set forth in Table 2 or Table 3.

[0057]  In some embodiments, the sense strand comprises from about 15-23 (e.g, 15-22,
15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0.1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands of
any one of dsSRNA agents 1-228 set forth in Table 2 or Table 3. In some embodiments, the
sense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-
23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands of any one of dsSRNA
agents 1-228 set forth in Table 2 or Table 3. In some embodiments, the sense strand comprises
from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands of any
one of dsRNA agents 1-228 set forth in Table 2 or Table 3.

[0058]  In some embodiments, the nucleotide sequence of the sense strand comprises the
nucleotide sequence of any one of the sense strands of any one of dSRNA agents 1-228 set forth
in Table 2 or Table 3 differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the sense

strand set forth in Table 2 or Table 3. In some embodiments, the nucleotide sequence of the
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sense strand comprises the nucleotide sequence of any one of the sense strands of any one of
dsRNA agents 1-228 set forth in Table 2 or Table 3.

[0059]  As described above, Table 2 and Table 3 further identify the target nucleic acid
molecule within the reference FASN mRNA transcript at least partially identical to each of the
sense strands. As such, disclosure further provides sense strands comprising at least 15 (e.g,
15,16, 17, 18, 19,20, 21,22, 23, 24, 25, 26,27, 28, 29, 30 (e.g., 19, 20, 21,22, 23 (e.g., 23)))
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the sense strands of any one of dSRNA agents 1-228 set forth
in Table 2 or Table 3 and further comprising additional nucleotide sequences (e.g., comprising
from about 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4, 1-3, or 1-2 nucleotides) at least partially identical
to the region contiguous (e.g., either at the 3' end, the 5’ end, or both the 3' and 5' end) of the
FASN mRNA transcript identical to the select sense strand.

[0060]  In some embodiments, the sense strand comprises at least 15 (e.g, 16, 17, 18, 19,
20, 21) contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from
250-285,253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-771, 830-895,
830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-
1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610,
1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-
2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340,
2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-
2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925,
2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-
3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265,
4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-
4770, 4795-4870, 4805-4860, 4915-4953, 4925-4945, 4985-5030, 4995-5017, 5174-5194,
5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-3605, 5637-
5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343,
6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-
7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277, 7317-7345,
7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-
7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418,
8432-4861, or 8422-8471 of SEQ ID NO: 1. In some embodiments, the sense strand comprises
atleast 19 (e.g., 20, 21) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, S14-
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558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-
1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430,
1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-
2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187,
2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-
2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726,
2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-
3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835,
3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-
4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945,
4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-
5490, 5573-5594, 5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281,
6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-
6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085,
7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-
7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094,
8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1. In some
embodiments, the sense strand comprises at least 21 contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-
456, 510-565, 510-560, 514-558, 745-7175, 751-771, 830-895, 830-890, 836-888, 990-1025,
997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310,
1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-
2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195,
2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-
2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565,
2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-
3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715,
3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-
4500, 4462-4491, 4615-4660, 4622-4652, 4740-4730, 4750-4770, 4795-4870, 4805-4860,
4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-
5465, 5481-5503, 5471-3490, 5573-5594, 5565-5605, 5637-5658, 5657-5648, 6085-61035,
6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-
6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, T7015-7044, 7005-7054,
7055-7075, 7045-7085, 7212-7267, 7202-7277, 7317-1345, 7307-7355, 7388-7458, 7278-
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7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963,
7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ
ID NO: 1.

[0061]  In some embodiments, the sense strand comprises from about 15-23 (e.g, 15-22,
15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0,1, 2, or 3) from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560,
514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080,
1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-
1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010,
1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-
2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495,
2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726,
2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-32352981-3215, 3270-3315, 3287-
3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835,
3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-
4660, 4622-4652, 4740-4730, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945,
4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-
5490, 5573-5594, 5565-3605, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281,
6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584. 6599-6619, 6589-6629, 6808-
6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085,
7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-
7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094,
8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1. In some
embodiments, the sense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23,
20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g,
0, 1,2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-
560, 514-558, 745-775, 751-771, 830-895, 830-8390, 836-888, 990-1025, 997-1017, 1045-
1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304,
1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-
2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190,
2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-
2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720,
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2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-
3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704,
3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-
4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955,
4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-3465, 5481-
5503, 5471-5490, 5573-5594, 5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115,
6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-
6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075,
7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-
7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973,
8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1.
In some embodiments, the sense strand comprises from about 21-23 (e.g., 21-22, 22-23)
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820,
2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-
3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275,
3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-
4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017,
5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-
5603, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332,
6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-
7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277,
7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-
7529, 7836-7857, 7826-7867, 71925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408,
8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1.

[0062]  As described above, Table 2 and Table 3 further identify the target nucleic acid
molecule within the reference FASN mRNA transcript at least partially identical to each of the

sense strands. As such, the disclosure further provides sense strands comprising at least 15
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(eg, 15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g.,
23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
nucleotides 250-285, 253-282 . 430-440, 436-456, 510-565, 510-5360, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820,
2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-
3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275,
3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-
4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017,
5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-
5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332,
6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-
7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-72717,
7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-
7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408,
8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1 and further comprising additional
nucleotide sequences (e.g., comprising from about 1-10, 1-9, 1-8, 1-7, 1-6, 1-5, 1-4. 1-3, or 1-
2 nucleotides) at least partially identical to the region contiguous (e.g., either at the 3’ end, the
5" end, or both the 3' and 5" end) of the FASN mRNA transcript identical to the select sense
strand.

[0063] It is to be understood, that although the sense strands set forth in Table 2 are not
described as being modified (e.g., comprising chemically modified nucleotides), conjugated,
etc., the disclosure includes any sense strand set forth in Table 2 that is unmodified,
unconjugated, modified (e.g., as described herein), or conjugated (e.g., as described herein).
[0064] Tt is to be understood, that although the sense strands set forth in Table 3 are
described as being modified (e.g., comprising chemically modified nucleotides), conjugated,
etc., the disclosure includes any sense strand set forth in Table 3 that is unmodified,
unconjugated, alternatively modified (e.g, as described herein), or conjugated (e.g, as

described herein).
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5.2.3 dsRNA Agents

[0065] In some embodiments, the agent (e.g., RNAI agent) comprises a dsRNA agent
comprising an antisense strand (e.g., described herein, e.g, described in § 5.2.1) and a sense
strand (e.g., described herein, e.g., described in § 5.2.2) that hybridize to form a double stranded
region (e.g., under conditions in which the dsRNA will be used (e.g., under physiological (e.g.,
mammalian, e.g., human) conditions within a cell)).

[0066]  As described above, antisense strands (e.g., described herein) comprise a region of
complementarity that comprises a nucleotide sequence that is at least partially (e.g.,
substantially, fully) complementary to the nucleotide sequence of a target nucleic acid molecule
(e.g, a target mRNA (e.g, a FASN mRNA), a portion of a target mRNA (e.g, a FASN
mRNA)); and the sense strands comprise a region of complementarity that comprises a
nucleotide sequence that is at least partially (e.g, substantially, fully) complementary to the

nucleotide sequence of at least a portion of an antisense strand.

5.2.3.1 Single & Multiple Nucleic Acid Molecules

[0067] As described herein, and known in the art, the sense strand and the antisense strand
can be part of a single larger nucleic acid molecule (connected as a single stranded nucleic acid
molecule) or separate nucleic acid molecules (only connected through the double stranded
region). In some embodiments, the sense strand and the antisense strand are separate nucleic
acid molecules. In some embodiments, sense strand and the antisense strand are part of a single
larger nucleic acid molecule.

[0068]  In embodiments wherein the sense and antisense strands are part of a single nucleic
acid molecule, the nucleic acid molecule may comprise a hairpin loop between the antisense
strand and the sense strand to allow for formation of the double stranded region. In some
embodiments, the hairpin loop comprises at least 1 (e.g., atleast 2, 3, 4, 5, 6, 7, 8, 9, 10, 20,
23, 25 or more) unpaired nucleotides (non-complementary nucleotide mismatches). In some
embodiments, the hairpin loop comprises at least one but less than 25, 23, 20, 10,9, 8,7, 6, 5,
4, 3, or 2 unpaired nucleotides (non-complementary nucleotide mismatches). In some
embodiments, the hairpin loop comprises about 25, 23, 20, 9, 8, 7, 6, 5, 4, 3, or 1 unpaired
nucleotide (non-complementary nucleotide mismatch).

[0069]  Without wishing to be bound by theory, in embodiments wherein the sense strand
and the antisense strand are part of a single nucleic acid molecule, after introduction into a
suitable cell (e.g, a mammalian cell, e.g., a human cell), the nucleic acid molecule may be

cleaved into a dsSRNA molecule wherein the two strands of the dsRNA molecule are no longer
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part of the same nucleic acid molecule e.g., by a Type I1I endonuclease (e.g., Dicer) (see, e.g.,
Sharp et al. (2001) Genes Dev. 15:485, the entire contents of which are incorporated by herein

by reference for all purposes).

5.2.3.2 Length of Double Stranded Region

[0070]  In some embodiments, the double stranded region is about 15-30 base pairs in
length (e.g., 15-29, 15-28, 15-27, 15- 26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-19, 15-
18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-
30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-29, 20-
28,20-27, 20-26, 20-25, 20-24,20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25,
21-24,21-23, or 21-22 base pairs in length). In some embodiments, the double stranded region
1s about 18-25 base pairs in length (e.g., 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-25, 19-
24.19-23,19-22,19-21, 19-20, 20-25. 20-24.20-23, 20-22, 20-21, 21-25, 21-24,21-23, 21-22,
22- 25, 22-24, 22-23, 23-25, 23-24 or 24-25 base pairs in length (e.g, 19-21 base pairs in
length)). In some embodiments, the double stranded region is about 15-30, 15-29, 15-28, 15-
27, 15-26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 19-30, 19-
29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-20, 19-21, 23-30, 23-29, 23-28, 23-
27,23-26,23-25, 23-24, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, or 21-22 base
pairs in length. In some embodiments, the double stranded region is about 19-21 (e.g., 19-20)
base paits in length.

[0071] In some embodiments, the double stranded region 1s not more than about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 base pairs in length. In some
embodiments, the double stranded region is about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, or 30 base pairs in length. In some embodiments, the double stranded region 1s about
19, 20, or 21 base pairs in length. In some embodiments, the double stranded region is about
19 base pairs in length. In some embodiments, the double stranded region is about 20 base pairs
in length. In some embodiments, the double stranded region is about 21 base pairs in length. In
some embodiments, the double stranded region is about 23 base pairs in length. Ranges and
lengths intermediate to the above recited ranges and lengths are also contemplated to be part

of the disclosure.

5.2.3.3 Nucleotide Overhangs & Blunt Ends
[0072]  In some embodiments, the dsSRNA agent comprises one or more (e.g., 1 or 2)

nucleotide overhang. As is clear from the disclosure, but for the sake of clarity, the nucleotides
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of a nucleotide overhang can include one or more a modified (e.g, chemically modified)
nucleotide (e.g., described herein, e.g., described in §§ 5.3, 5.3.1).

[0073] In some embodiments, the nucleotide overhang comprises from about 1-5
nucleotides, e.g., 1-4, 1-3, 1-2, 2-5, 2-4, 2-3, 3-5, 3-4, 4-5 nucleotides. In some embodiments,
the nucleotide overhang comprises or consists of about 1, 2, 3, 4, or 5 nucleotides. In some
embodiments, the nucleotide overhang comprises or consists of about 1 nucleotide. In some
embodiments, the nucleotide overhang comprises or consists of about 2 nucleotides.

[0074]  The nucleotide overhang(s) can be on the sense strand, the antisense strand, or both
the sense strand and the antisense strand. In some embodiments, the sense strand comprises a
nucleotide overhang. In some embodiments, the antisense strand comprises a nucleotide
overthang. In some embodiments, the sense strand and the antisense strand both comprise a
nucleotide overhang.

[0075]  Furthermore, the nucleotide(s) of an overhang can be present on the 5'-end, 3'- end,
or both the 5'-end, 3'- end of an antisense or sense strand. In some embodiments, the sense
strand comprises a nucleotide overhang at the 5'-end. In some embodiments, the sense strand
comprises a nucleotide overhang at the 3'-end. In some embodiments, the sense strand
comprises a nucleotide overhang at the 5'-end and the 3'-end. In some embodiments, the
antisense strand comprises a nucleotide overhang at the 5'-end. In some embodiments, the
antisense strand comprises a nucleotide overhang at the 3'-end. In some embodiments, the
antisense strand comprises a nucleotide overhang at the 5'-end and the 3'-end. In some
embodiments, the antisense strand comprises a nucleotide overhang at the 3'-end; and the sense
strand comprises a nucleotide overhang at the 3'-end. In some embodiments, the antisense
strand comprises a nucleotide overhang at the 5'-end; and the sense strand comprises a
nucleotide overhang at the 5'-end.

[0076]  In some embodiments, the dSRNA agent comprises one or more blunt end. In some
embodiments, the dSRNA agent comprises a blunt end at the end of the agent comprising the
3'end of the sense strand and the 5’ end of the antisense strand. In some embodiments, the
dsRNA agent comprises a blunt end at the end of the agent comprising the 5'end of the sense
strand and the 3" end of the antisense strand. In some embodiments, both ends of the dSRNA

agent are blunt ends.

5.2.34 Exemplary Structural Combinations of Sense & Antisense Strands
[0077]  In some embodiments, the antisense strand and the sense strand contain the same

number of nucleotides. In some embodiments, the antisense strand and the sense strand contain
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different numbers of nucleotides. In some embodiments, the nucleotide sequence of the sense
strand is from about 1-5, 1-3, or 1-2 nucleotides shorter than the nucleotide sequence of the
antisense strand. In some embodiments, the nucleotide sequence of the sense strand is about 1,
2,3, 4, or 5 nucleotides shorter than the nucleotide sequence of the antisense strand. In some
embodiments, the nucleotide sequence of the sense strand is about 2 nucleotides shorter than
the nucleotide sequence of the antisense strand. In some embodiments, the nucleotide sequence
of the antisense strand is from about 1-3, 1-3, or 1-2 nucleotides shorter than the nucleotide
sequence of the sense strand. In some embodiments, the nucleotide sequence of the antisense
strand is about 1, 2, 3, 4, or 5 nucleotides shorter than the nucleotide sequence of the sense
strand. In some embodiments, the nucleotide sequence of the antisense strand is about 2
nucleotides shorter than the nucleotide sequence of the sense strand.

[0078]  In some embodiments, the sense strand comprises or consists of 21 nucleotides. In
some embodiments, the antisense strand comprises or consists of 23 nucleotides. In some
embodiments, the sense strand comprises or consists of 21 nucleotides; and the antisense strand
comprises or consists of 23 nucleotides. In some embodiments, the double stranded region
comprises or consists of 21 nucleotides. In some embodiments, the antisense strand comprises
a 2-nucleotide overhang at the 3'end. In some embodiments, the 5’ end of the antisense strand
and 3’ end of the sense strand form a blunt end. In some embodiments, the sense strand
comprises or consists of 21 nucleotides; the antisense strand comprises or consists of 23
nucleotides; the double stranded region comprises or consists of 21 nucleotides; the antisense
strand comprises a 2-nucleotide overhang at the 3'end; and the 5’ end of the antisense strand
and 3' end of the sense strand form a blunt end.

[0079]  In some embodiments, the sense strand comprises or consists of 19 nucleotides. In
some embodiments, the antisense strand comprises or consists of 21 nucleotides. In some
embodiments, the sense strand comprises or consists of 19 nucleotides; and the antisense strand
comprises or consists of 21 nucleotides. In some embodiments, the double stranded region
comprises or consists of 19 nucleotides. In some embodiments, the antisense strand comprises
a 2-nucleotide overhang at the 3’end. In some embodiments, the 5’ end of the antisense strand
and 3' end of the sense strand form a blunt end. In some embodiments, the sense strand
comprises or consists of 19 nucleotides; the antisense strand comprises or consists of 21
nucleotides; the double stranded region comprises or consists of 19 nucleotides; the antisense
strand comprises a 2-nucleotide overhang at the 3'end; and the 5" end of the antisense strand

and 3’ end of the sense strand form a blunt end.
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[0080]  In some embodiments, the sense strand comprises or consists of 21 nucleotides. In
some embodiments, the antisense strand comprises or consists of 21 nucleotides. In some
embodiments, the sense strand comprises or consists of 21 nucleotides; and the antisense strand
comprises or consists of 21 nucleotides. In some embodiments, the double stranded region
comprises or consists of 19 nucleotides. In some embodiments, the antisense strand comprises
a 2-nucleotide overhang at the 3'end. In some embodiments, the sense strand comprises a 2-
nucleotide overhang at the 3'end. In some embodiments, the sense strand comprises or consists
of 21 nucleotides; the antisense strand comprises or consists of 21 nucleotides; the double
stranded region comprises or consists of 19 nucleotides; the antisense strand comprises a 2-
nucleotide overhang at the 3'end; and the sense strand comprises a 2-nucleotide overhang at
the 3'end.

[0081]  In some embodiments, the sense strand comprises or consists of 20 nucleotides. In
some embodiments, the antisense strand comprises or consists of 19 nucleotides. In some
embodiments, the sense strand comprises or consists of 20 nucleotides; and the antisense strand
comprises or consists of 19 nucleotides. In some embodiments, the double stranded region
comprises or consists of 20 nucleotides. In some embodiments, the sense strand comprises a 1-
nucleotide overhang at the 5’ end. In some embodiments, the 5" end of the antisense strand and
3" end of the sense strand form a blunt end. In some embodiments, the sense strand comprises
or consists of 20 nucleotides; the antisense strand comprises or consists of 19 nucleotides; the
double stranded region comprises or consists of 20 nucleotides; the sense strand comprises a
1-nucleotide overhang at the 5'end; and the 5’ end of the antisense strand and 3’ end of the sense
strand form a blunt end.

[0082]  In some embodiments, the sense strand comprises or consists of 21 nucleotides. In
some embodiments, the antisense strand comprises or consists of 19 nucleotides. In some
embodiments, the sense strand comprises or consists of 21 nucleotides; and the antisense strand
comprises or consists of 19 nucleotides. In some embodiments, the double stranded region
comprises or consists of 19 nucleotides. In some embodiments, the sense strand comprises a 1-
nucleotide overhang at the 3'end. In some embodiments, the sense strand comprises a 1-
nucleotide overhang at the 5'end. In some embodiments, the sense strand comprises or consists
of 21 nucleotides; the antisense strand comprises or consists of 19 nucleotides; the double
stranded region comprises or consists of 19 nucleotides; the sense strand comprises a 1-
nucleotide overhang at the 3’end; and the sense strand comprises a 1-nucleotide overhang at

the 5' end.
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[0083]  In some embodiments, the sense strand comprises or consists of 24 nucleotides. In
some embodiments, the antisense strand comprises or consists of 23 nucleotides. In some
embodiments, the sense strand comprises or consists of 24 nucleotides; and the antisense strand
comprises or consists of 23 nucleotides. In some embodiments, the double stranded region
comprises or consists of 21 nucleotides. In some embodiments, the antisense strand comprises
a 2-nucleotide overhang at the 3'end. In some embodiments, the sense strand comprises a 3-
nucleotide overhang at the 3'end. In some embodiments, the sense strand comprises or consists
of 24 nucleotides; the antisense strand comprises or consists of 23 nucleotides; the double
stranded region comprises or consists of 21 nucleotides; the antisense strand comprises a 2-
nucleotide overhang at the 3'end; and the sense strand comprises a 3-nucleotide overhang at
the 3" end.

[0084]  In some embodiments, the sense strand comprises or consists of 19 nucleotides. In
some embodiments, the antisense strand comprises or consists of 19 nucleotides. In some
embodiments, the sense strand comprises or consists of 19 nucleotides; and the antisense strand
comprises or consists of 19 nucleotides. In some embodiments, the double stranded region
comprises or consists of 19 nucleotides. In some embodiments, the 5" end of the antisense
strand (and 3’ end of the sense strand) form a blunt end. In some embodiments, the 3" end of
the antisense strand (and 5’ end of the sense strand) form a blunt end. In some embodiments,
the sense strand comprises or consists of 19 nucleotides; the antisense strand comprises or
consists of 19 nucleotides; the double stranded region comprises or consists of 19 nucleotides;
the 5" end of the antisense strand (and 3' end of the sense strand) form a blunt end; and the 3’
end of the antisense strand (and 5’ end of the sense strand) form a blunt end

[0085]  In some embodiments, the antisense strand and the sense strand are part of the same
larger nucleic acid molecule, wherein the nucleic acid molecule comprises or consists of 44
nucleotides, the antisense portion comprises or consists of 21 nucleotides, the sense strand
portion of the nucleic acid molecule comprises 19 nucleotides, the double stranded region
comprises or consists of 19 nucleotides, the antisense strand comprises a 2-nucleotide overhang
at the 3’end, and the intervening nucleotide sequence between the antisense strand and the sense

strand comprises or consists of 4 unpaired nucleotides that create a hairpin loop.

5.2.3.5 Exemplary Antisense Strands & Sense Strands
[0086]  In some embodiments, the antisense strand is an antisense strand described herein.
In some embodiments, the sense strand i1s a sense strand described herein. In some

embodiments, the antisense strand is an antisense strand described in § 5.2.1. In some
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embodiments, the sense strand is a sense strand described in § 5.2.2. In some embodiments, the
antisense strand is an antisense strand described in § 5.2.1; and the sense strand is a sense strand
described in § 5.2.2. It is to be understood that any sense strand described herein (e.g., in §
5.2.2); and be utilized in combination with any antisense strand in a dsSRNA agent described
herein (e.g., in § 5.2.1). For the sake of clarity, the entire contents of in §§ 5.2.1 and § 5.2.2,
are incorporated by reference into the instant section in § 5.2.3.5.

[0087] In some embodiments, the antisense strand comprises at least 15 (e.g, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in Table 2; and the sense strand comprises
at least 15 (e.g., 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21,
22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table 2.
In some embodiments, the antisense strand comprises at least 19 (e.g, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29,30 (e.g, 19, 20, 21, 22, 23 (e.g., 23))) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 2; and the sense strand comprises at least 19 (e.g, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 21))) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in Table 2. In some embodiments, the antisense strand
comprises at least 21 (e.g.. 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g.. 23)))
contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 2; and the sense strand
comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g. 19, 20, 21, 22, 23
(e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the sense strands set forth in Table 2. In some
embodiments, the antisense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g. 21,22,23 (e.g, 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in
Table 2; and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g.,
21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table 2.
In some embodiments, the antisense strand comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29,

30 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
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from the nucleotide sequence of any one of the antisense strands set forth in Table 2; and the
sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,22, 23 (e.g.
21))) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of any one of the sense strands set forth in Table 2.

[0088]  In some embodiments, the antisense strand comprises from about 15-23 (e.g.. 15-
22,1521, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2; and the sense strand comprises from about 15-23 (e.g, 15-22, 15-
21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set
forth in Table 2. In some embodiments, the antisense strand comprises from about 19-23 (e.g.,
19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 2; and the sense strand comprises from about 19-
23(e.g., 19-22,19-21, 19-20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in Table 2. In some embodiments, the antisense strand
comprises from about from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the antisense strands set forth in Table 2; and the sense strand comprises from about 19-23
(e.g. 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in Table 2. In some embodiments, the antisense strand
comprises from about 21-23 (e.g,, 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2; and the sense strand comprises from about 21-23 (e.g, 21-22, 22-
23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the sense strands set forth in Table 2.

[0089] In some embodiments, the antisense strand comprises or consists of about 15, 16,

17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g, 23))
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contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 2; and the sense strand
comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,25, 26, 27, 28, 29, or 30
(e.g, 19,20,21,22 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
Table 2. In some embodiments, the antisense strand comprises or consists of about 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g, 23)) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 2; and the sense strand comprises or consists of
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g, 21)) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in Table 2. In some embodiments, the
antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,
22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
2; and the sense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30 (e.g, 19,20, 21, 22, 23 (e.g, 21)) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth
in Table 2. In some embodiments, the antisense strand comprises or consists of about 21, 22,
23,24, 25,26,27,28,29,30 (e.g, 21, 22, 23 (e.g, 23)) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 2; and the sense strand comprises or consists of at about 21,
22, 23,24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 21)) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands set forth in Table 2. In some embodiments, the antisense strand comprises or
consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 23) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 2; and the sense strand comprises or consists of about 21,
22,23, 24, 25,26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g, 21)) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands set forth in Table 2. In some embodiments, the antisense strand comprises or
consists of about 23 contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table

2; and the sense strand comprises or consists of about 21 contiguous nucleotides differing by
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no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in Table 2. In some embodiments, the antisense strand comprises or
consists of about 21 contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
2; and the sense strand comprises or consists of about 19 contiguous nucleotides differing by
no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in Table 2.

[0090]  In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in Table 2
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the antisense strand set forth
in Table 2; and the nucleotide sequence of the sense strand comprises or consists of the
nucleotide sequence of any one of the sense strands set forth in Table 2 differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the sense strand set forth in Table 2.

[0091]  In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
Table 2; and the nucleotide sequence of the sense strand comprises or consists of the nucleotide
sequence of any one of the sense strands set forth in Table 2.

[0092] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18,19, 20, 21, 22,23, 24, 25,26, 27, 28,29, 30 (e.g,, 19, 20,21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in Table 2; and the sense strand comprises
atleast 15 (e.g,, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21,
22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand set forth in Table
2. In some embodiments, the antisense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25,
26, 27, 28, 29,30 (e.g, 19, 20, 21, 22, 23 (e.g., 23))) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 2; and the sense strand comprises at least 19 (e.g, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g, 21))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2. In some embodiments, the antisense strand
comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2. or 3) nucleotides from the

nucleotide sequence of any one of the antisense strands set forth in Table 2; and the sense strand
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comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23
(e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the corresponding sense strand set forth in Table 2. In some
embodiments, the antisense strand comprises at least 21 (e.g., 22, 23, 24. 25, 26, 27, 28, 29, 30
(e.g, 21,22,23 (e.g, 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in
Table 2; and the sense strand comprises at least 21 (e.g, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g,
21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand set forth in Table
2. In some embodiments, the antisense strand comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29,
30 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in Table 2; and the
sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22,23 (e.g.,
21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of the corresponding sense strand set forth in Table 2.

[0093]  In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2; and the sense strand comprises from about 15-23 (e.g, 15-22, 15-
21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand
set forth in Table 2. In some embodiments, the antisense strand comprises from about 19-23
(e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 2; and the sense strand comprises from about 19-
23 (e.g, 19-22,19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2. In some embodiments, the antisense strand
comprises from about from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing

by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
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the antisense strands set forth in Table 2; and the sense strand comprises from about 19-23
(e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2. In some embodiments, the antisense strand
comprises from about 21-23 (e.g,, 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2; and the sense strand comprises from about 21-23 (e.g, 21-22, 22-
23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand set forth in Table 2.

[0094] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g. 23))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 2; and the sense strand
comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30
(e.g, 19,20, 21, 22,23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand set forth
in Table 2. In some embodiments, the antisense strand comprises or consists of about 19, 20,
21,22, 23,24, 25,26, 27, 28,29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23)) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 2; and the sense strand comprises or consists of
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g. 19, 20, 21, 22. 23 (e.g. 21)) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the corresponding sense strand set forth in Table 2. In some embodiments, the
antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,
22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
2; and the sense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30(e.g., 19,20,21,22, 23 (e.g.. 21)) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand set
forth in Table 2. In some embodiments, the antisense strand comprises or consists of about 21,
22,23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g, 23)) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the antisense strands set forth in Table 2; and the sense strand comprises or consists of at about

21,22,23,24,25,26,27,28,29,30(e.g., 21,22, 23 (e.g., 21)) contiguous nucleotides differing
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by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2. In some embodiments, the antisense strand
comprises or consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 2; and the sense strand comprises or consists of
about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g., 21)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2. In some embodiments, the antisense strand
comprises or consists of about 23 contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in Table 2; and the sense strand comprises or consists of about 21 contiguous nucleotides
differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2. In some embodiments, the antisense strand
comprises or consists of about 21 contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in Table 2; and the sense strand comprises or consists of about 19 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 2.

[0095]  In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in Table 2
differing by no more than 3 (e.g., 0, 1. 2, or 3) nucleotides from the antisense strand set forth
in Table 2; and the nucleotide sequence of the sense strand comprises or consists of the
nucleotide sequence of the corresponding sense strand set forth in Table 2 differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the corresponding sense strand set forth in Table 2.
[0096] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
Table 2; and the nucleotide sequence of the sense strand comprises or consists of the nucleotide
sequence of the corresponding sense strand set forth in Table 2.

[0097]  In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 232-459;
and the sense strand comprises at least 15 (e.g., 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29,30 (e.g, 19, 20, 21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more
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than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense
strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments, the antisense strand
comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g. 19, 20, 21, 22, 23
(e.g., 23))) contiguous nuclectides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in any one of SEQ
ID NOS: 232-459; and the sense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26,
27,28, 29,30 (e.g, 19, 20,21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense
strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments, the antisense strand
comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g., 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
232-459; and the sense strand comprises at least 19 (e.g., 20, 21,22, 23, 24, 25, 26, 27, 28, 29,
30(e.g, 19,20,21, 22,23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g.,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth
in any one of SEQ ID NOS: 4-231. In some embodiments, the antisense strand comprises at
least 21 (e.g, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g, 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS; 232-459;
and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22,
23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the sense strands set forth in any one of SEQ ID
NOS: 4-231. In some embodiments, the antisense strand comprises at least 23 (e.g., 24, 25, 26,
27, 28, 29, 30 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 232-459; and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25,
26,27,28,29,30 (e.g, 21, 22,23 (e.g, 21))) contiguous nucleotides differing by no more than
3(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands
set forth in any one of SEQ ID NOS: 4-231,

[0098]  In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than

3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
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strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises from
about 15-23 (e.g., 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16~
18, 16-17. 17-23, 17-22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-
23, 19-22, 19-21, 1920, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments,
the antisense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23, 20-22, 20-
21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 232-459; and the sense strand comprises from about 19-23 (e.g., 19-22,
19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by
no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments, the antisense
strand comprises from about from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand
comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-
23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the sense strands set forth in any one of SEQ ID NOS: 4-
231. In some embodiments, the antisense strand comprises from about 21-23 (e g, 21-22, 22-
23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
232-459; and the sense strand comprises from about 21-23 (e.g., 21-22, 22-23) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in any one of SEQ ID NOS: 4-231.

[0099] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g, 23))
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
232-459; and the sense strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25,26,27,28,29,0r 30 (e.g, 19,20, 21, 22, 23 (e.g, 21)) contiguous nucleotides differing
by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments, the
antisense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
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(e.g, 19, 20,21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in any one of SEQ ID NOS: 232-459; and the sense strand comprises or consists of 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g, 21)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments,
the antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g,
21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0. 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 232-459; and the sense strand comprises or consists of about 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 21)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 4-231. In some embodiments,
the antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g,
21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 232-459; and the sense strand comprises or consists of at about 21, 22,
23,24, 25,26,27,28,29,30 (e.g, 21, 22, 23 (e.g, 21)) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth i any one of SEQ ID NOS: 4-231. In some embodiments, the antisense
strand comprises or consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 23) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 232-459;
and the sense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g..
21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands set forth in any one
of SEQ ID NOS: 4-231. In some embodiments, the antisense strand comprises or consists of
about 23 contiguous nucleotides differing bv no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in any one of SEQ
ID NOS: 232-459; and the sense strand comprises or consists of about 21 contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in any one of SEQ ID NOS: 4-231. In some
embodiments, the antisense strand comprises or consists of about 21 contiguous nucleotides
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one of the antisense strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand
comprises or consists of about 19 contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
any one of SEQ ID NOS: 4-231.

[00100] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in any one of
SEQ ID NOS: 232-459 differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
antisense strand set forth in any one of SEQ ID NOS: 4-231; and the nucleotide sequence of
the sense strand comprises or consists of the nucleotide sequence of any one of the sense strands
set forth in any one of SEQ ID NOS: 232-459 differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the sense strand set forth in any one of SEQ ID NOS: 4-231.

[00101] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
any one of SEQ ID NOS: 232-459; and the nucleotide sequence of the sense strand comprises
or consists of the nucleotide sequence of any one of the sense strands set forth in any one of
SEQ ID NOS: 4-231.

[00102] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 232-459;
and the sense strand comprises at least 15 (e.g., 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28,29,30(e.g, 19,20, 21, 22, 23 (e.g,, 21))) contiguous nucleotides differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense
strand (e.g., as set forth in one of SEQ ID NOS: 4-231). In some embodiments, the antisense
strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,30 (e.g,, 19, 20, 21, 22,
23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in any one of SEQ
ID NOS: 232-459; and the sense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26,
27,28,29,30(e.g, 19, 20, 21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense
strand (e.g., as set forth in one of SEQ ID NOS: 4-231). In some embodiments, the antisense
strand comprises at least 21 (e.g., 22, 23,24, 25, 26, 27, 28, 29, 30 (e.g., 21,22, 23 (e.g., 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2. or 3) nucleotides from the

nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
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232-459; and the sense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30 (e.g., 19,20,21,22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g.,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g.,
as set forth in one of SEQ ID NOS: 4-231). In some embodiments, the antisense strand
comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g, 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
232-459; and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28,29,30 (e.g,
21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as set forth
in one of SEQ ID NOS: 4-231). In some embodiments, the antisense strand comprises at least
23 (e.g., 24,25, 26,27, 28,29, 30 (e.g., 23)) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises at least
21 (e.g., 22,23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 21))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 4-231).

[00103] In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20,20-23,20-22,20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2 or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises from
about 15-23 (e.g., 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16~
18, 16-17, 17-23, 17-22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-
23, 19-22, 19-21, 19-20, 2023, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g, as set forth in one of SEQ ID NOS: 4-231). In some
embodiments, the antisense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands
set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises from about 19-
23(e.g, 19-22,19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
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corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 4-231). In some
embodiments, the antisense strand comprises from about from about 21-23 (e.g, 21-22, 22-23)
contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
232-459; and the sense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23,
20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g.,
as set forth in one of SEQ ID NOS: 4-231). In some embodiments, the antisense strand
comprises from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises from
about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1,
2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as set
forth in one of SEQ ID NOS: 4-231).

[00104] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g, 23))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
232-459; and the sense strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25,26,27, 28,29, 0or 30 (e.g, 19,20, 21, 22, 23 (e.g., 21)) contiguous nucleotides differing
by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g, as set forth in one of SEQ ID NOS: 4-231). In some
embodiments, the antisense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26,
27, 28,29, 30 (e.g, 19, 20, 21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises or
consists of 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g, 21))
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand (e.g, as set forth in one of SEQ ID NOS:
4-231). In some embodiments, the antisense strand comprises or consisis of about 21, 22, 23,
24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no
more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand comprises
or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g.,
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21)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of the corresponding sense strand (e.g., as set forth in one of SEQ ID
NOS: 4-231). In some embodiments, the antisense strand comprises or consists of about 21,
22,23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g, 23)) contiguous nucleotides differing
by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the antisense strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand
comprises or consists of at about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g,
21)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of the corresponding sense strand (e.g., as set forth in one of SEQ ID
NOS: 4-231). In some embodiments, the antisense strand comprises or consists of about 23,
24,25, 26,27. 28, 29,30 (e.g., 23) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in any one of SEQ ID NOS: 232-459; and the sense strand comprises or consists of about 21,
22, 23,24, 25, 26,27, 28, 29,30 (e.g, 21, 22, 23 (e.g., 21)) contiguous nucleotides differing
by no more than 3 (e.g, 0, 1, 2. or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g, as set forth in one of SEQ ID NOS: 4-231). In some
embodiments, the antisense strand comprises or consists of about 23 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in any one of SEQ ID NOS: 232-459; and the sense strand
comprises or consists of about 21 contiguous nucleotides differing by no more than 3 (e.g., 0,
1. 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as
set forth in one of SEQ ID NOS: 4-231). In some embodiments, the antisense strand comprises
or consists of about 21 contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 232-459; and the sense strand comprises or consists of about 19
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand (e.g., as set forth in one of SEQ ID NOS:
4-231),

[00105] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in any one of
SEQ ID NOS: 232-459 differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
antisense strand set forth in any one of SEQ ID NOS: 232-459; and the nucleotide sequence of

the sense strand comprises or consists of the nucleotide sequence of the corresponding sense
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strand (e.g., as set forth in one of SEQ ID NOS: 4-231) differing by no more than 3 (e.g., 0, 1,
2, or 3) nucleotides from the sense strand set forth in any one of SEQ ID NOS: 4-231.

[00106] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
any one of SEQ ID NOS: 232-459; and the nucleotide sequence of the sense strand comprises
or consists of the nucleotide sequence of the corresponding sense strand (e.g., as set forth in
one of SEQ ID NOS: 4-231).

[00107] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18,19, 20, 21, 22,23, 24, 25, 26, 27, 28, 29, 30 (e.g,, 19, 20,21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in Table 3; and the sense strand comprises
atleast 15 (e.g., 15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21,
22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table 3.
[00108] In some embodiments, the antisense strand comprises at least 19 (e.g., 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g, 23))) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 3; and the sense strand comprises at least 19 (e.g,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g.,, 21))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in Table 3. In some embodiments, the
antisense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23
(e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in Table 3; and the
sense strand comprises at least 19 (e.g,, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20,
21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table 3.
In some embodiments, the antisense strand comprises at least 21 (e.g, 22, 23, 24, 25, 26, 27,
28,29,30(e.g., 21,22, 23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set
forth in Table 3; and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29,
30 (e.g, 21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1,
2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
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28, 29, 30 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
3; and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21,
22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table 3.

[00109] In some embodiments, the antisense strand comprises from about 15-23 (e.g.. 15-
22, 15-21, 15-20, 13-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20,20-23,20-22, 20-21,21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2 or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 3; and the sense strand comprises from about 15-23 (e.g,, 15-22, 15-
21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g., 0, 1,2, or3)nucleotides from the nucleotide sequence of any one of the sense strands set
forth in Table 3. In some embodiments, the antisense strand comprises from about 19-23 (e.g,
19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 3; and the sense strand comprises from about 19-
23 (e.g, 19-22,19-21,19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in Table 3. In some embodiments, the antisense strand
comprises from about from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the antisense strands set forth in Table 3; and the sense strand comprises from about 19-23
(e.g, 19-22, 1921, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in Table 3. In some embodiments, the antisense strand
comprises from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 3; and the sense strand comprises from about 21-23 (e.g., 21-22, 22-
23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the

nucleotide sequence of any one of the sense strands set forth in Table 3.
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[00110] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g., 19, 20, 21, 22, 23 (e.g.. 23))
contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 3; and the sense strand
comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30
(e.g., 19,20, 21,22 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
Table 3. In some embodiments, the antisense strand comprises or consists of about 19, 20, 21,
22, 23,24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g.,, 23)) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 3; and the sense strand comprises or consists of
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g, 21)) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the sense strands set forth in Table 3. In some embodiments, the
antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,
22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2. or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
3: and the sense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30 (e.g., 19, 20, 21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g.,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth
in Table 3. In some embodiments, the antisense strand comprises or consists of about 21, 22,
23,24,25,26,27,28,29,30 (e.g, 21, 22, 23 (e.g, 23)) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 3; and the sense strand comprises or consists of at about 21,
22, 23,24, 25, 26,27, 28,29,30 (e.g, 21, 22,23 (e.g, 21)) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands set forth in Table 3. In some embodiments, the antisense strand comprises or
consists of about 23, 24, 25,26, 27, 28, 29, 30 (e.g., 23) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 3; and the sense strand comprises or consists of about 21,
22,23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g, 21)) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands set forth in Table 3. In some embodiments, the antisense strand comprises or

consists of about 23 contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
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nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
3; and the sense strand comprises or consists of about 21 contiguous nucleotides differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in Table 3. In some embodiments, the antisense strand comprises or
consists of about 21 contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
3. and the sense strand comprises or consists of about 19 contiguous nucleotides differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in Table 3.

[00111]  In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in Table 3
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the antisense strand set forth
in Table 3; and the nucleotide sequence of the sense strand comprises or consists of the
nucleotide sequence of any one of the sense strands set forth in Table 3 differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the sense strand set forth in Table 3.

[00112] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
Table 3; and the nucleotide sequence of the sense strand comprises or consists of the nucleotide
sequence of any one of the sense strands set forth in Table 3.

[00113] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g.. 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in Table 3; and the sense strand comprises
atleast 15 (e.g., 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21,
22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand set forth in Table
3. In some embodiments, the antisense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25,
26, 27, 28, 29,30 (e.g, 19, 20, 21, 22, 23 (e.g.,, 23))) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in Table 3; and the sense strand comprises at least 19 (e.g, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g,, 21))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 3. In some embodiments, the antisense strand

comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 23)))
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contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 3; and the sense strand
comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g. 19, 20, 21, 22, 23
(e.g, 21))) contiguous nuclectides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the corresponding sense strand set forth in Table 3. In some
embodiments, the antisense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28,29, 30
(e.g, 21,22,23 (e.g, 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in
Table 3; and the sense strand comprises at least 21 (e.g, 22, 23, 24, 25, 26, 27, 28, 29,30 (e.g,
21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand set forth in Table
3. In some embodiments, the antisense strand comprises at least 23 (e.g., 24, 25, 26, 27, 28, 29,
30 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in Table 3; and the
sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,22, 23 (e.g.,
21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of the corresponding sense strand set forth in Table 3.

[00114] In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20,20-23,20-22,20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 3; and the sense strand comprises from about 15-23 (e.g,, 15-22, 15-
21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand
set forth in Table 3. In some embodiments, the antisense strand comprises from about 19-23
(e, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 3; and the sense strand comprises from about 19-
23(e.g., 19-22,19-21, 19-20, 20-23, 20-22,20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides from the nucleotide sequence of the

corresponding sense strand set forth in Table 3. In some embodiments, the antisense strand
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comprises from about from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the antisense strands set forth in Table 3; and the sense strand comprises from about 19-23
(e.g, 19-22, 1921, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 3. In some embodiments, the antisense strand
comprises from about 21-23 (e.g,, 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 3; and the sense strand comprises from about 21-23 (e.g, 21-22, 22-
23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand set forth in Table 3.

[00115] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g., 19, 20, 21, 22, 23 (e.g. 23))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in Table 3; and the sense strand
comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30
(e.g, 19,20, 21, 22, 23 (e.g,, 21)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand set forth
in Table 3. In some embodiments, the antisense strand comprises or consists of about 19, 20,
21,22, 23,24, 25,26, 27, 28,29, 30 (e.g., 19, 20, 21, 22, 23 (e.g,, 23)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 3; and the sense strand comprises or consists of
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g, 21)) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the corresponding sense strand set forth in Table 3. In some embodiments, the
antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21,
22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in Table
3; and the sense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30 (e.g., 19, 20, 21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g.,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand set
forth in Table 3. In some embodiments, the antisense strand comprises or consists of about 21,
22,23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 23)) contiguous nucleotides differing

by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
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the antisense strands set forth in Table 3; and the sense strand comprises or consists of at about
21,22,23,24,25,26,27,28,29,30(e.g, 21,22, 23 (e.g., 21)) contiguous nucleotides differing
by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 3. In some embodiments, the antisense strand
comprises or consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 23) contiguous nucleotides
differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in Table 3; and the sense strand comprises or consists of
about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g,, 21)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 3. In some embodiments, the antisense strand
comprises or consists of about 23 contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in Table 3; and the sense strand comprises or consists of about 21 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 3. In some embodiments, the antisense strand
comprises or consists of about 21 contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in Table 3; and the sense strand comprises or consists of about 19 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand set forth in Table 3.

[00116] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in Table 3
differing by no more than 3 (e.g., 0, 1, 2. or 3) nucleotides from the antisense strand set forth
in Table 3; and the nucleotide sequence of the sense strand comprises or consists of the
nucleotide sequence of the corresponding sense strand set forth in Table 3 differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the corresponding sense strand set forth in Table 3.
[00117] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
Table 3; and the nucleotide sequence of the sense strand comprises or consists of the nucleotide
sequence of the corresponding sense strand set forth in Table 3.

[00118] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27,28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide

sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 916-1143;
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and the sense strand comprises at least 15 (e.g, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28,29,30 (e.g., 19, 20, 21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more
than 3 (e.g, O, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense
strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments, the antisense
strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22,
23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in any one of SEQ
ID NOS: 916-1143; and the sense strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26,
27,28,29,30(e.g, 19,20, 21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense
strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments, the antisense
strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,22, 23 (e.g., 23)))
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises at least 19 (e.g, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29,30 (e.g, 19, 20, 21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set
forth in any one of SEQ ID NOS: 688-915. In some embodiments, the antisense strand
comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g.. 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g, 21,22,23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in any one
of SEQ ID NOS: 688-915. In some embodiments, the antisense strand comprises at least 23
(e.g, 24, 25,26, 27,28, 29, 30 (e.g., 23)) contiguous nucleotides differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands
set forth in anv one of SEQ ID NOS: 916-1143; and the sense strand comprises at least 21 (e.g.,
22,23, 24,25, 26,27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 21))) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of
the sense strands set forth in any one of SEQ ID NOS: 688-913.

[00119] In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
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20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand comprises from
about 15-23 (e.g., 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-
18, 16-17. 17-23, 17-22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-
23, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments,
the antisense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23, 20-22, 20-
21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 916-1143; and the sense strand comprises from about 19-23 (e.g., 19-22,
19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments, the
antisense strand comprises from about from about 21-23 (e.g, 21-22, 22-23) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 916-1143;
and the sense strand comprises from about 19-23 (e.g.,, 19-22, 19-21, 19-20, 20-23, 20-22, 20-
21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in any one
of SEQ ID NOS: 688-915. In some embodiments, the antisense strand comprises from about
21-23 (e.g.,, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 916-1143; and the sense strand comprises from about 21-23 (e.g., 21-22,
22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of any one of the sense strands set forth in any one of SEQ ID NOS:
688-915.

[00120] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g., 19, 20, 21, 22, 23 (e.g., 23))
contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g., 21)) contiguous nucleotides
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differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments,
the antisense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25,26, 27,28, 29, 30
(e.g, 19,20,21,22 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense strands set forth
in any one of SEQ ID NOS: 916-1143; and the sense strand comprises or consists of 19, 20,
21,22, 23,24, 25,26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g,, 21)) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments,
the antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g,
21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 916-1143; and the sense strand comprises or consists of about 19, 20, 21,
22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g,, 21)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the sense strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments,
the antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g,
21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 916-1143; and the sense strand comprises or consists of at about 21, 22,
23,24,25,26,27.28,29,30 (e.g., 21,22, 23 (e.g., 21)) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in any one of SEQ ID NOS: 688-915. In some embodiments, the
antisense strand comprises or consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g.. 23)
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28,
29,30 (e.g, 21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
any one of SEQ ID NOS: 688-915. In some embodiments, the antisense strand comprises or
consists of about 23 contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of any one of the antisense strands set forth in any
one of SEQ ID NOS: 916-1143; and the sense strand comprises or consists of about 21
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nucleotide sequence of any one of the sense strands set forth in anv one of SEQ ID NOS: 688-
915. In some embodiments, the antisense strand comprises or consists of about 21 contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 916-1143;
and the sense strand comprises or consists of about 19 contiguous nucleotides differing by no
more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
sense strands set forth in any one of SEQ ID NOS: 688-915.

[00121] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in any one of
SEQ ID NOS: 916-1143 differing by no more than 3 {(e.g., 0, 1, 2, or 3) nucleotides from the
antisense strand set forth in any one of SEQ ID NOS: 688-915; and the nucleotide sequence of
the sense strand comprises or consists of the nucleotide sequence of any one of the sense strands
set forth in any one of SEQ ID NOS: 916-1143 differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the sense strand set forth in any one of SEQ ID NOS: 688-915.

[00122] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
any one of SEQ ID NOS: 916-1143; and the nucleotide sequence of the sense strand comprises
or consists of the nucleotide sequence of any one of the sense strands set forth in any one of
SEQ ID NOS: 688-915.

[00123] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19. 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 916-1143;
and the sense strand comprises at least 15 (e.g., 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28,29,30 (e.g, 19, 20,21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense
strand (e.g., as set forth in one of SEQ ID NOS: 688-915). In some embodiments, the antisense
strand comprises at least 19 (e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,30 (e.g, 19, 20, 21, 22,
23 (e.g., 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in any one of SEQ
ID NOS: 916-1143; and the sense strand comprises at least 19 (e.g.,, 20, 21, 22, 23, 24, 25, 26,
27,28,29,30(e.g, 19, 20, 21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more
than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense

strand (e.g., as set forth in one of SEQ ID NOS: 688-915). In some embodiments, the antisense
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strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21,22, 23 (e.g, 23)))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises at least 19 (e.g, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29,30 (e.g., 19, 20, 21, 22, 23 (e.g, 21))) contiguous nucleotides differing by no more than 3
(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand
(e.g., as set forth in one of SEQ ID NOS: 688-915). In some embodiments, the antisense strand
comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g. 23)))
contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises at least 21 (e.g, 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g, 21,22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as set forth
in one of SEQ ID NOS: 688-915). In some embodiments, the antisense strand comprises at
least 23 (e.g, 24, 25, 26, 27, 28, 29, 30 (e.g., 23)) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand comprises at least
21 (e.g., 22,23, 24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 21))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 688-915).

[00124] In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20, 20-23,20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand comprises from
about 15-23 (e.g., 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-
18, 16-17, 17-23, 17-22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-
23, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 688-915). In some
embodiments, the antisense strand comprises from about 19-23 (e.g, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
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set forth in any one of SEQ ID NOS: 916-1143; and the sense strand comprises from about 19-
23(e.g., 19-22,19-21, 19-20, 20-23, 20-22,20-21, 21-23, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 688-915). In some
embodiments, the antisense strand comprises from about from about 21-23 (e.g, 21-22, 22-23)
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises from about 19-23 (e.g, 19-22, 19-21, 19-20, 20-23,
20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g.,
as set forth m one of SEQ ID NOS: 688-915). In some embodiments, the antisense strand
comprises from about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand comprises from
about 21-23 (e.g., 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1,
2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as set
forth in one of SEQ ID NOS: 688-915).

[00125] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g.,, 23))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g., 21)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 688-915). In some
embodiments, the antisense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26,
27, 28,29, 30 (e.g, 19, 20, 21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand comprises or
consists of 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21, 22, 23 (e.g, 21))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2. or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand (e. g, as set forth in one of SEQ ID NOS:
688-915). In some embodiments, the antisense strand comprises or consists of about 21, 22,
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more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand
comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19, 20, 21,
22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as set forth
in one of SEQ ID NOS: 688-915). In some embodiments, the antisense strand comprises or
consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g., 23)) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of any one of the antisense strands set forth in any one of SEQ ID NOS: 916-1143;
and the sense strand comprises or consists of at about 21, 22, 23, 24, 25, 26, 27, 28,29, 30 (e.g,
21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the corresponding sense strand (e.g., as set forth
in one of SEQ ID NOS: 688-915). In some embodiments, the antisense strand comprises or
consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 23) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any one of the
antisense strands set forth in any one of SEQ ID NOS: 916-1143; and the sense strand
comprises or consists of about 21, 22, 23, 24, 25, 26, 27,28, 29, 30 (e.g, 21,22, 23 (e.g,, 21))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the corresponding sense strand (e.g., as set forth in one of SEQ ID NOS:
688-915). In some embodiments, the antisense strand comprises or consists of about 23
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of any one of the antisense strands set forth in any one of SEQ ID NOS:
916-1143; and the sense strand comprises or consists of about 21 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
corresponding sense strand (e.g., as set forth in one of SEQ ID NOS: 688-915). In some
embodiments, the antisense strand comprises or consists of about 21 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of any
one of the antisense strands set forth in any one of SEQ ID NOS: 916-1143; and the sense
strand comprises or consists of about 19 contiguous nucleotides differing by no more than 3
(e.g. 0,1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense strand
(e.g, as set forth in one of SEQ ID NOS: 688-915).

[00126] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of the antisense strands set forth in any one of

SEQ ID NOS: 232-459 differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the
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antisense strand set forth in any one of SEQ ID NOS: 232-459; and the nucleotide sequence of
the sense strand comprises or consists of the nucleotide sequence of the corresponding sense
strand (e.g., as set forth in one of SEQ ID NOS: 688-915) differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the sense strand set forth in any one of SEQ ID NOS: 688-915.
[00127]  In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of any one of any one of the antisense strands set forth in
any one of SEQ ID NOS: 232-459; and the nucleotide sequence of the sense strand comprises
or consists of the nucleotide sequence of the corresponding sense strand (e.g., as set forth in
one of SEQ ID NOS: 688-915).

[00128] In some embodiments, the antisense strand comprises at least 15 (e.g., 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 19. 20, 21, 22, 23 (e.g., 23))) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the antisense strand of any one of dsRNA agents 1-228; and the sense strand
comprises at least 15 (e.g, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g.,
19, 20, 21, 22, 23 (e.g., 21))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2,
or 3) nucleotides from the nucleotide sequence of the sense strand of the corresponding (the
same) dsSRNA agent. In some embodiments, the antisense strand comprises at least 19 (e.g., 20,
21,22, 23,24,25,26,27,28,29,30 (e.g., 19, 20,21, 22, 23 (e.g., 23))) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
antisense strand of any one of dsSRNA agents 1-228; and the sense strand comprises at least 19
(e.g. 20, 21,22, 23,24, 25,26, 27,28, 29,30 (e.g., 19, 20, 21, 22, 23 (e.g., 21))) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the sense strand of the corresponding (the same) dsRNA agent. In some
embodiments, the antisense strand comprises at least 21 (e.g., 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g. 21,22,23 (e.g, 23))) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the nucleotide sequence of the antisense strand of any one of dsSRNA agents
1-228; and the sense strand comprises at least 19 (e.g, 20, 21, 22, 23, 24, 25, 26,27, 28, 29, 30
(e.g. 19,20,21, 22,23 (e.g, 21))) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the nucleotide sequence of the sense strand of the corresponding
(the same) dsRNA agent. In some embodiments, the antisense strand comprises at least 21
(e.g, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g, 23))) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
antisense strand of any one of dsSRNA agents 1-228; and the sense strand comprises at least 21
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differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
sense strand of the corresponding (the same) dsRNA agent. In some embodiments, the
antisense strand comprises at least 23 (e.g,, 24, 25, 26, 27, 28, 29, 30 (e.g, 23)) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the antisense strand of any one of dsRNA agents 1-228; and the sense strand
comprises at least 21 (e.g., 22, 23, 24, 25. 26, 27. 28, 29, 30 (e.g., 21, 22, 23 (e.g., 21))
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the sense strand of the corresponding (the same) dsRNA agent.

[00129] In some embodiments, the antisense strand comprises from about 15-23 (e.g., 15-
22, 15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-
22, 17-21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-
20,20-23,20-22,20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than
3 (e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the antisense strand of any
one of dsRNA agents 1-228; and the sense strand comprises from about 15-23 (e.g., 15-22, 15-
21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the sense strand of the
corresponding (the same) dsRNA agent. In some embodiments, the antisense strand comprises
from about 19-23 (e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23)
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the antisense strand of any one of dSRNA agents 1-228; and the sense
strand comprises from about 19-23 (e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-
22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides
from the nucleotide sequence of the sense strand of the corresponding (the same) dsRNA agent.
In some embodiments, the antisense strand comprises from about from about 21-23 (e.g., 21-
22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the antisense strand of any one of dsSRNA agents 1-228; and
the sense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23, 20-22, 20-21,
21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g.. 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the sense strand of the corresponding (the same)
dsRNA agent. In some embodiments, the antisense strand comprises from about 21-23 (e.g,
21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
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the sense strand comprises from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
sense strand of the corresponding (the same) dsRNA agent.

[00130] In some embodiments, the antisense strand comprises or consists of about 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23 (e.g., 23))
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
nucleotide sequence of the antisense strand of any one of dsSRNA agents 1-228; and the sense
strand comprises or consists of about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
or 30 (e.g, 19, 20, 21, 22, 23 (e.g, 21)) contiguous nucleotides differing by no more than 3
(eg, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the sense strand of the
corresponding (the same) dsRNA agent. In some embodiments, the antisense strand comprises
or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,30 (e.g, 19,20, 21,22, 23 (e.g.,
23)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the nucleotide sequence of the antisense strand of any one of dsRNA agents 1-228; and the
sense strand comprises or consists of 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,29, 30 (e.g., 19, 20,
21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3)
nucleotides from the nucleotide sequence of the sense strand of the corresponding (the same)
dsRNA agent. In some embodiments, the antisense strand comprises or consists of about 21,
22, 23,24, 25, 26, 27, 28, 29, 30 (e.g., 21, 22, 23 (e.g., 23)) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the antisense
strand of any one of dSRNA agents 1-228; and the sense strand comprises or consists of about
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 19, 20, 21, 22, 23 (e.g, 21)) contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the sense strand of the corresponding (the same) dsRNA agent. In some
embodiments, the antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28,
29,30 (e.g, 21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more than 3 (e.g,, 0,
1, 2, or 3) nucleotides from the nucleotide sequence of the antisense strand of any one of
dsRNA agents 1-228; and the sense strand comprises or consists of at about 21, 22, 23, 24, 25,
26,27,28,29,30(e.g, 21, 22, 23 (e.g, 21)) contiguous nucleotides differing by no more than
3 (eg, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the sense strand of the
corresponding (the same) dsRNA agent. In some embodiments, the antisense strand comprises
or consists of about 23, 24, 25, 26, 27, 28, 29, 30 (e.g., 23) contiguous nucleotides differing by
no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the antisense
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21,22,23,24,25, 26,27, 28,29,30(e.g, 21,22, 23 (e.g., 21)) contiguous nuclectides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the sense
strand of the corresponding (the same) dsRNA agent. In some embodiments, the antisense
strand comprises or consists of about 23 contiguous nucleotides differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of the antisense strand of any one
of dsRNA agents 1-228; and the sense strand comprises or consists of about 21 contiguous
nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the nucleotide
sequence of the sense strand of the corresponding (the same) dsRNA agent. In some
embodiments, the antisense strand comprises or consists of about 21 contiguous nucleotides
differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the nucleotide sequence of the
antisense strand of any one of dsRNA agents 1-228; and the sense strand comprises or consists
of about 19 contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the sense strand of the corresponding (the same) dsSRNA agent.
[00131] In some embodiments, the nucleotide sequence of the antisense strand comprises or
consists of the nucleotide sequence of the antisense strand of any one of dsRNA agents 1-228
differing by no more than 3 (e.g, 0, 1, 2. or 3) nucleotides from the antisense strand set forth
in any one of the dsRNA agents 1-228; and the nucleotide sequence of the sense strand
comprises or consists of the nucleotide sequence of the sense strand of the corresponding (the
same) dsRNA agent differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the sense
strand set forth in the corresponding (the same) dsSRNA agent.

[00132] In some embodiments, the nucleotide sequence of the antisense strand comprises or
congists of the nucleotide sequence the antisense strand of any one of dsRNA agents 1-228;
and the nucleotide sequence of the sense strand comprises or consists of the nucleotide
sequence of the sense strand of the corresponding (the same) dsRNA agent.

[00133] In some embodiments, the sense strand comprises at least 15 (e.g, 16, 17, 18, 19,
20, 21) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from
nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537,2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820,
2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-
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3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275,
3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-
4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017,
5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-
5605, 5637-5658, 5657-3648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332,
6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-
7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277,
7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-
7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, §388-8408,
8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1; and the antisense strand comprises at
least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or 23) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from the corresponding complementary nucleotide
sequence of SEQ ID NO: 2. In some embodiments, the sense strand comprises at least 19 (e.g.,
20, 21) contiguous nucleotides differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from
nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820,
2905-2925, 2913-2934, 2975-32352981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-
3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275,
3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-
4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017,
5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-3594, 5565-
5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332,
6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-
7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277,
7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-
7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408,
8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1; and the antisense strand comprises at
least 19 (e.g., 20, 21, 22, or 23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1,

2, or 3) nucleotides from the corresponding complementary nucleotide sequence of SEQ ID

100

SUBSTITUTE SHEET (RULE 26)



WO 2024/220746 PCT/US2024/025323

NO: 2. In some embodiments, the sense strand comprises at least 21 contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from nucleotides 250-285, 253-282,
430-440, 436-456, 510-565, 510-560, 514-558, 745-775,751-771, 830-895, 830-890, 836-888,
990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-10753, 1095-1025, 1099-1119,
1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-
1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091,
2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-
2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-
2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934,
2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-
3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415,
4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-
4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184,
5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-5658, 5657-
5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574,
6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-
7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355,
7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-
7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or
8422-84711 of SEQ ID NO: 1; and the antisense strand comprises at least 21 (e.g., 22 or 23)
contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2. or 3) nucleotides from the
corresponding complementary nucleotide sequence of SEQ ID NO: 2. In some embodiments,
the sense strand comprises at least 21 contiguous nucleotides differing by no more than 3 (e.g,
0, 1, 2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-
560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-
1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304,
1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-
2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190,
2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-
2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720,
2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-
3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704,
3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-
4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955,
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4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-3465, 5481-
5503, 5471-5490, 5573-5594, 5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115,
6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-
6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075,
7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-
7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973,
8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1,
and the antisense strand comprises at least 21 (e.g., 22 or 23) contiguous nucleotides differing
by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the corresponding complementary
nucleotide sequence of SEQ ID NO: 2. In some embodiments, the sense strand comprises at
least 21 contiguous nucleotides differing by no more than 3 (e.g, 0. 1, 2, or 3) nucleotides from
nucleotides 250-285, 253-282. 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537,2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820,
2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-
3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275,
3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-
4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017,
5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-
5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332,
6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-
7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277,
7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-
7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408,
8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1; and the antisense strand comprises at
least 23 contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
the corresponding complementary nucleotide sequence of SEQ ID NO: 2.

[00134] In some embodiments, the sense strand comprises from about 15-23 (e.g, 15-22,
15-21, 15-20, 15-19, 15-18, 15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-
21, 17-20, 17-19, 17-18, 18-23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-
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23, 20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3
(e.g. 0, 1,2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565,
510-560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-
1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304,
1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-
2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190,
2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-
2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720,
2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-
3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704,
3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-
4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955,
4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-3465, 5481-
5503, 5471-5490, 5573-3594, 5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115,
6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-
6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075,
7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-
7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973,
8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1,
and the antisense strand comprises from about 15-23 (e.g,, 15-22, 15-21, 15-20, 15-19, 15-18,
15-17, 15-16, 16-22, 16-20, 16-19, 16-18, 16-17, 17-23, 17-22, 17-21, 17-20, 17-19, 17-18, 18-
23, 18-22, 18-21, 18-20, 18-19, 19-23, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-
22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the corresponding complementary nucleotide sequence of SEQ ID NO: 2. In some
embodiments, the sense strand comprises from about 19-23 (e.g,, 19-22, 19-21, 19-20, 20-23,
20-22, 20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g,
0,1, 2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-
560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-
1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304,
1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-
2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190,
2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-
2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720,
2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-
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33135, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704,
3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-
4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955,
4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-3465, 5481-
5503, 5471-5490, 5573-3594, 5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115,
6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-
6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075,
7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-
7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 71915-7973,
8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1;
and the antisense strand comprises from about 19-23 (e.g., 19-22, 19-21, 19-20, 20-23, 20-22,
20-21, 21-23, 21-22, 22-23) contiguous nucleotides differing by no more than 3 (e.g, 0, 1, 2,
or 3) nucleotides from the corresponding complementary nucleotide sequence of SEQ ID NO:
2. In some embodiments, the sense strand comprises from about from about 21-23 (e.g,, 21-22,
22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from
nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537,2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820,
2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-
3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275,
3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-
4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017,
5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-
5603, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332,
6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-
7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7271,
7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-
7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408,
8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1; and the antisense strand comprises
from about 19-23 (e.g, 19-22, 19-21, 19-20, 20-23, 20-22, 20-21, 21-23, 21-22, 22-23)
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contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the
corresponding complementary nucleotide sequence of SEQ ID NO: 2. In some embodiments,
the sense strand comprises from about 21-23 (e.g, 21-22, 22-23) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from 250-285, 253-282, 430-440,
436-456, 510-565, 510-560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-
1025, 997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119,
1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-
1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091,
2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-
2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-
2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934,
2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-
3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415,
4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-
4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184,
5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-5658, 5657-
5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574,
6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-
7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355,
7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-
7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or
8422-8471 of SEQ ID NO: 1; and the antisense strand comprises from about 21-23 (e.g., 21-
22, 22-23) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the corresponding complementary nucleotide sequence of SEQ ID NO: 2.

[00135] In some embodiments, the sense strand comprises or consists of about 15, 16, 17,
18,19, 20,21,22,23, 24,25, 26,27, 28,29, or 30 (e.g., 19, 20, 21,22, 23 (e.g., 23)) contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from nucleotides 250-
285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-771, 830-895,
330-890, 836-838, 990-1025,997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-
1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610,
1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-
2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340,
2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-
2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2923,
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2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-
3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265,
4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-
4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194,
5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-
5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343,
6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-
7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-72717, 7317-7345,
7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-
7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418,
8432-4861, or 8422-8471 of SEQ ID NO: 1; and the antisense strand comprises or consists of
about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 (e.g, 19, 20, 21, 22, 23
(e.g., 21)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the corresponding complementary nucleotide sequence of SEQ ID NO: 2. In some
embodiments, the sense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25, 26, 27,
28, 29,30 (e.g, 19,20, 21, 22, 23 (e.g,, 23)) contiguous nucleotides differing by no more than
3 (e.g, 0,1, 2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-
565, 510-560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017,
1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-
1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015,
1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-
2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443,
2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720,
2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-
3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704,
3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-
4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955,
4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-
5503, 5471-5490, 5573-5594, 5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115,
6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-
6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075,
7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-
7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-71963, 7915-7973,
8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1;
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and the antisense strand comprises or consists of 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g. 19,20,21, 22,23 (e.g, 21)) contiguous nucleotides differing by no more than 3 (e.g., 0,
1, 2, or 3) nucleotides from the corresponding complementary nucleotide sequence of SEQ ID
NO: 2. In some embodiments, the sense strand comprises or consists of about 21, 22, 23, 24,
25, 26,27, 28,29, 30 (e.g, 21, 22, 23 (e.g., 23)) contiguous nucleotides differing by no more
than 3 (e.g, 0, 1, 2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456,
510-5635, 510-560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-
1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310,
1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-
2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2193,
2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-
2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565,
2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-
3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715,
3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-
4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860,
4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-
5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-5638, 5657-5648, 6083-6105,
6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-
6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054,
7055-7075, 7045-7085, 7212-7267, 7202-72777, 7317-7345, 7307-7355, 7388-7458, 7278-
7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963,
7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ
ID NO: 1; and the antisense strand comprises or consists of about 19, 20, 21, 22, 23, 24, 25,
26,27, 28,29, 30 (e.g, 19, 20, 21, 22, 23 (e.g., 21)) contiguous nucleotides differing by no
more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the corresponding complementary nucleotide
sequence of SEQ ID NO: 2. In some embodiments, the sense strand comprises or consists of
about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 (e.g, 21, 22, 23 (e.g., 23)) contiguous nucleotides
differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from nucleotides 250-285, 253-282,
430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888,
990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119,
1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-
1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091,
2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-
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2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-
2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934,
2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-
3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415,
4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-
4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184,
5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-3658, 5657-
5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574,
6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-
7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355,
7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826~
7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4361, or
8422-8471 of SEQ ID NO: 1; and the antisense strand comprises or consists of at about 21, 22,
23,24, 25,26,27,28,29,30(e.g, 21, 22, 23 (e.g, 21)) contiguous nucleotides differing by no
more than 3 (e.g, 0, 1, 2, or 3) nucleotides from the corresponding complementary nucleotide
sequence of SEQ ID NO: 2. In some embodiments, the sense strand comprises or consists of
about 23, 24, 25, 26, 27, 28, 29, 30 (e.g,, 23) contiguous nucleotides differing by no more than
3(e.g, 0,1, 2, or 3) nucleotides from nucleotides 250-285, 253-282, 430-440, 436-456, 510-
565, 510-560, 514-558, 745-775, 751-771, 830-895, 830-890, 836-888, 990-1025, 997-1017,
1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-
1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015,
1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-
2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443,
2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720,
2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-
3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704,
3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-
4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955,
4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-
5503, 5471-5490, 5573-5594, 5565-5605, 5637-3658, 5657-5648, 6085-6105, 6087-6115,
6259-6281, 6249-6291, 6295-6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-
6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075,
7045-7085, 7212-7267, 7202-7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-
7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973,
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8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1;
and the antisense strand comprises or consists of about 21, 22, 23, 24, 25, 26, 27, 28, 29, 30
(e.g, 21,22 23 (e.g, 21)) contiguous nucleotides differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from the corresponding complementary nucleotide sequence of SEQ ID NO: 2.
In some embodiments, the sense strand comprises or consists of about 23 contiguous
nucleotides differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from nucleotides 250-
285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-771, 830-893,
830-890, 836-888, 990-1025,997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-
1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610,
1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-
2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340,
2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-
2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2923,
2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-
3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265,
4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-
4770, 4795-4870, 4805-4860, 4915-4953, 4925-4945, 4985-5030, 4995-5017, 5174-5194,
5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-
5658, 5657-5648, 6083-6105, 6087-6115, 6259-6281, 6249-6291, 6295-6332, 6285-6343,
6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-
7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-7277, 7317-7345,
7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-
7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 3388-83408, 8378-8418,
8432-4861, or 8422-8471 of SEQ ID NO: 1: and the antisense strand comprises or consists of
about 21 contiguous nucleotides differing bv no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
from the corresponding complementary nucleotide sequence of SEQ ID NO: 2. In some
embodiments, the sense strand comprises or consists of about 21 contiguous nucleotides
differing by no more than 3 (e.g,, 0, 1, 2, or 3) nucleotides from nucleotides 250-285, 253-282,
430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-771, 830-893, 830-890, 836-888,
990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080, 1055-1075, 1095-1025, 1099-1119,
1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-1620, 1583-1610, 1651-1671, 1791-
1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030, 1995-2025, 2060-2095, 2066-2091,
2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-2263, 2300-2340, 2311-2336, 2415-
2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530, 2517-2537, 2520-2570,2525-
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2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-2820, 2905-2925, 2913-2934,
2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370, 3340-3361, 3590-3630, 3600-
3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-4275, 3925-4265, 4375-4415,
4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652, 4740-4780, 4750-4770, 4795-
4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-5017, 5174-5194, 5164-5184,
5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594, 5565-5605, 5637-5658, 5657-
5648, 6085-6103, 6087-6115, 6259-6281, 6249-6291, 6293-6332, 6285-6343, 6554-6574,
6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838, 6857-7007, 6847-7017, 7015-
7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-72717, 7317-7345, 7307-7355,
7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539, 7480-7529, 7836-7857, 7826-
7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-8408, 8378-8418, 8432-4861, or
8422-8471 of SEQ ID NO: 1; and the antisense strand comprises or consists of about 19
contiguous nucleotides differing bv no more than 3 (e.g., 0, 1, 2, or 3) nucleotides from the

corresponding complementary nucleotide sequence of SEQ ID NO: 2.

5.2.3.6 Exemplary dsRNA Agents

[00136] The nucleotide sequence of exemplary unmodified dSRNA agents comprising a
sense and antisense strand (e.g., suitable for targeting hFASN, suitable for inhibiting hFASN
expression)) are set forth in Table 2. More specifically, Table 2 sets forth the nucleotide
sequence of exemplary sense strands, antisense strands, and dsRNA agent pairs of sense and
antisense strands. It 1s to be understood that while the sense and antisense strands are set forth
in pairs in Table 2, the disclosure encompasses dsRNA agents comprising any sense strand and
any antisense set forth in Table 2 (e.g., that are at least partially complementary (e.g., as could
be determined by a person of ordinary skill in the art)). It is to be understood that while the
nucleotide sequence of the sense strands and antisense strands in Table 2 are set forth as
unmodified (not containing any modified nucleotides), the disclosure encompasses the sense
and antisense sense strands set forth in Table 2 comprising one or more modified nucleotide
(e.g., as described herein).

Table 2. Unmodified Sense and Antisense Strand Sequences of FASN dsRNA Agents.

dsRNA Sense SEQ | Range in Antisense SEQ | Range in mRNA SEQ
Agent Sequence D NM_004 Sequence ID NM_004 Target D NO
D 5t3 NO 104.5 5t 3 NO 104.5 Sequence
CUCUACGGC UCGCCGGGGC GGCUCUACGG
1 CUGCCCCGGE 4 253-273 | AGGCCGUAGA 232 251-273 | CCUGCCCCGG 460
CGA GCC CGG
GCCUGCCCC UGCCGGACCG CGGCCUGLCe
2 GGCGGUCCG 5 260-280 | CCGGGGCAGG 233 258-280 | CGGCGGUCCG 461
GCA CCG GCA
110

SUBSTITUTE SHEET (RULE 26)



WO 2024/220746 PCT/US2024/025323

CUGCCCCGG UUUGCCGGAC GCCUGCCCCG

3 CGGUCCGGC 6 262-282 | CGCCGGGGCA 234 260-282 | GCGGUCCGGC 462
ARA GGC AAG
ACUGGCGUC UACGCCCACC ACACUGGCGU

4 UGGGUGGGC 7 436-456 | CAGACGCCAG 235 434-456 | CUGGGUGGGC 463
GUA uGU GUG
AGCAUGGUG UCGCUGGCAG ACAGCAUGGU

5 GGCUGCCAG 8 514-534 | CCCACCAUGC 236 512-534 | GGGCUGCCAG 464
CGA uGuU CGA
GCAUGGUGG UUCGCUGGCA CAGCAUGGUG

6 GCUGCCAGC 9 515-535 | GCCCACCAUG 237 513-535 | GGCUGCCAGC 465
GAA CUG GAG
CAUGGUGGG UCUCGCUGGC AGCAUGGUGG

7 CUGCCAGCG 10 516-536 | AGCCCACCAU 238 514-536 | GCUGCCAGCG 466
AGA GCU AGC
AUGAUGGCC UGAGAGCCGG CGAUGAUGGC

8 AACCGGCUC 11 538-558 | UUGGCCAUCA 239 536-558 | CAACCGGCUC 467
Uca UucG ucce
GGCACCUGC UUCGAAGGCC AGGGCACCUG

9 ARAGGCCUUC 12 751-771 | UUGCAGGUGC 240 749-771 | CAAGGCCUUC 468
GAA CCU GAC
UGGCCCGGC UGGCGUACAC CCUGGCCCGG

10 GGGUGUACG 13 836-856 | CCGCCGGGCC 241 834-856 | CGGGUGUACG 469
cca AGG CCA
GGCCCGGCG UUGGCGUACA CUGGCCCGGC

11 GGUGUACGC 14 837-857 | CCCGCCGGGC 242 835-857 | GGGUGUACGC 470
CAA CAG CAC
GCCCGGCGGE UGUGGCGUAC UGGCCCGGCG

12 GUGUACGCC 15 838-858 | ACCCGCCGGG 243 836-858 | GGUGUACGCC 471
ACA CCA ACC
CCCGGCGGGE UGGUGGCGUA GGCCCGGLGG

13 UGUACGCCA 16 839-859 | CACCCGCCGG 244 837-859 | GUGUACGCCA 472
CCA GCC CCA
CCGGCGGGU UUGGUGGCGU GCCCGGLCGGG

14 GUACGCCAC 17 840-860 | ACACCCGCCG 245 838-86(0 | UGUACGCCAC 473
CAA GGC CAU
GGUGUACGC UUCAGGAUGG CGGGUGUACG

15 CACCAUCCU 18 846-866 | UGGCGUACAC 246 844-866 | CCACCAUCCU 474
GAA CCG GAA
GUGUACGCC UUUCAGGAUG GGGUGUACGC

16 ACCAUCCUG 19 847-867 | GUGGCGUACA 247 845-867 | CACCAUCCUG 475
ARA CcccC AAC
GUACGCCAC UCGUUCAGGA GUGUACGCCA

17 CAUCCUGAA 20 849-869 | UGGUGGCGUA 248 847-869 | CCAUCCUGAA 476
CGA CAC CGC
CGCCACCAU UCGGCGUUCA UACGCCACCA

18 CCUGAACGC 21 852-872 | GGAUGGUGGC 249 850-872 | UCCUGAACGC 477
CGA GUA CGG
GCCACCAUC UCCGGCGUUC ACGCCACCAU

19 CUGARACGCC 22 853-873 | AGGAUGGUGG 250 851-873 | CCUGAACGCC 478
GGA CGU GGC
CCACCAUCC UGCCGGCGUU CGCCACCAUC

20 UGAACGCCG 23 854-874 | CAGGAUGGUG 251 852-874 | CUGAACGCCG 479
GCA GCG GCA
ACCAUCCUG UGUGCCGGCG CCACCAUCCU

21 AACGCCGGC 24 856-876 | UUCAGGAUGG | 252 854-876 | GAACGCCGGC 480
ACA UGG ACC
CCUGAACGC UUAUUGGUGC AUCCUGAACG

22 CGGCACCAA 25 861-881 | CGGCGUUCAG 253 850-88]1 | CCGGCACCAA 481
URA GAU UAC
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UGAACGCCG UUGUAUUGGU CCUGAACGCC
23 GCACCAAUA 26 863-883 | GCCGGCGUUC | 254 | 861-883 | GGCACCAAUA | 482
CAA AGG CAG
AMCGCCGGC UUCUGUAUUG UGAACGCCGG
24 ACCAAUACA 27 865-885 | GUGCCGGCGU | 255 | 863-885 | CACCAAUACA | 483
GAA UCA GAU
ACGCCGGCA UAUCUGUAUU GARCGCCGGC
25 CCAAUACAG 28 866-886 | GGUGCCGGCG | 256 | 864-886 | ACCRAUACAG | 484
AURA uuc AUG
CGCCGGCAC UCAUCUGUAU AACGCCGGCA
26 CAAUACAGA 29 867-887 | UGGUGCCGGC | 257 | 865-887 | CCAAUACAGA | 485
UGA GUU UGG
GCCGGCACC UCCAUCUGUA ACGCCGGCAC
27 ANUACAGAU 30 868-888 | UUGGUGCCGG | 258 | 866-888 | CAAUACAGAU | 486
GGA CGU GGC
GCCCACGGC UUUGGUGCCU AAGCCCACGG
28 ACAGGCACC 31 097-1017 | GUGCCGUGGEG | 259 | 995-1017 | CACAGGCACC 487
AMA cuu AAG
ACCCGAGCC UGUGGCGCAC UCACCCGAGC
29 CUGUGCGCC 32 1048- | 5 nceeucase 260 1046- 1 o yeueeacce 488
ACA 1068 UGA 1068 | pce
CCCUGUGCG UCUGGCGGGU AGCCCUGUGC
30 CCACCCGCC 33 1055- GGCGCACAGG | 261 1053_' GCCACCCGCC 489
AGA 1075 | ¢ep 1075 | aee
AAGUCCAAC UGGGUGCCCC CCAAGUCCAA
31 AUGGGGCAC 34 1099- 1 2 vevveeacy 262 1097- 1 - auseeacac 490
CCA 119 UGG 119 CCG
CGUGGGCAU UCRAAGGAGU AACGUGGGCA
32 CAACUCCUU 35 1284- | yeavceceac 263 1282- | yeancuccuu 491
UGA 1304 GUU 1304 UGG
GGACGCACC UACGGCCUCA GCGGACGCAC
33 CCUGAGGCC 36 14051 oo e cueeauc 264 1403_' CCCUGAGGCC 492
GUA 1425 e 1425 | que
CUGGCGAGC UCCAGAGCGG CGCUGGCGAG
34 GCCCGCUCU 37 1583- | soccuceeea 265 I581- 1 v Geceecucy 493
GGA 1603 GCG 1603 GGU
UGGCGAGCG UACCAGAGCG GCUGGCGAGC
35 CCCGCUCUG 38 1584- GGCGCUCGCC | 266 1582- GCCCGCUCUG | 494
GUA 1604 AGC 1604 GUU
GGCGAGCGC UAACCAGAGC CUGGCGAGCG
36 CCGCUCUGG 39 1585- GGGCGCUCGC | 267 1583_' CCCGCUCUGG 495
101071 1605 | o 1605 | jyue
GCGAGCGCC UGRACCAGAG UGGCGAGCGC
37 CGCUCUGGU 40 1586- | ~aegeacuce 268 1584- | - egcucusey 496
UCA 1606 CCA 1603 UCA
GCGCCCGCU UAGAUGAACC GAGCGCCCGC
38 CUGGUUCAU 41 1590- 1 7 enceceace 269 1588 | yeugeuucay 497
CUA 1610 cuc 1610 cUG
CUCAUGCGC UAAGCGGUCC GCCUCAUGCG
39 CUGGACCGC 42 1651- 1 2 secaenuen 270 1649- 1 eyseaccac 498
UuA 1671 GGC 1671 uue
GACUGCCAU UGGCCUAUCU CUGACUGCCA
40 CCAGAUAGG 43 L791- GGAUGGCAGU | 271 1789- UCCAGAUAGG 499
CCA 1811 CAG 1811 ccu
AAGAAGCCC UCGGCGGGAG CARAGAAGCC
41 AUCUCCCGC 44 1955- AUGGGCUUCU | 272 1953_' CAUCUCCCGC 500
ceA 1975 yue 1975 1 e
AGCCCAUCU UCGCCCGGCE GAAGCCCAUC
42 CCCGCCGGG 45 1959- | - enGavceee 273 1957- 1 yeececeaee 501
CGA 1979 uuc 1979 CGC
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GCCCAUCUC UGCGCCCGGC AAGCCCAUCU
43 CCGCCGGGC 46 1960- | - cacavcec 274 1938- 1 o cceceaac 502
GCA 1980 cuu 1980 GCC
CCAUCUCCC 1962, UUGGCGCCCG 1960. GCCCAUCUCC
44 GCCGGGCGC 47 GCGGGAGAUG | 275 CGCCGGGCGC 503
CAR 1982 cec 1982 CAU
AUGGCAGCC UGACAAGCCC CCAUGGCAGC
45 GUGGGCUUG 48 1981- ACGGCUGCCR | 276 1979- CGUGGGCUUG 504
UcA 2001 UGG 2001 uce
CUUGUCCUG UUACACUCCU GGCUUGUCCU
46 GGAGGAGUG 49 1995- CCCAGGACAA | 277 1993,' GGGAGGAGUG | 505
UAR 2015 coc 2015 UAR
UGGGAGGAG 2002 UCGCUGUUUA 2000 CCUGGGAGGA
47 UGUARACAG 50 ‘ cacuccucee | 278 GUGUAAACAG | 506
CGA 2022 AGG 2022 CGC
GAGGAGUGU UCAGCGCUGU GGGAGGAGUG
48 ARACAGCGC 51 2005~ yuncacuccuy 279 2003_' UARACAGCGC 507
uGA 2025 | e 2025 | yec
CAGUCACCA UAGGUCCCGA CACAGUCACC
49 UCUCGGGAC 52 2066- | cauGaUGACU 280 2064- | 2 euceeeAc 508
CUA 2086 GUG 2086 cuc
ACCAUCUCG UGCCUGAGGU UCACCAUCUC
30 GGACCUCAG 53 2071- CCCGAGRUGG | 28] 2069- GGGACCUCAG | 509
GCA 2091 UGA 2091 GCC
UUCCACUCC UUCCAUGAAG CCUUCCACUC
51 UACUUCAUG 54 2167- | yncencuGen 282 2165- | yacyucave 510
CAR 2187 AGE 2187 CAG
CUUCAUGGA UGUGCGAUGG UACUUCAUGG
32 GGCCAUCGC 55 21781 wouccaucan 283 2176- | paeccavcee 511
ACA 2198 GUA 2198 aec
UGAUCCGGG UUGGCUUCGG GGUGAUCCGG
53 AGCCGAAGC 56 2225 | cyccceeauc 284 2223_' GAGCCGAAGC 512
CAR 2245 ace 2245 cAC
AGCCGARAGC UGGCUGAACG GGAGCCGAAG
54 CACGUUCAG 57 2134- | ygecuuceae 285 2231- | aoncguucac 513
CCA 2254 uce 2254 cce
CCGAAGCCA UCGGGCUGAA AGCCGAAGCC
35 CGUUCAGCC 58 2236- CGUGGCUUCG | 286 2234- ACGUUCAGCC 514
CGA 2256 GCU 2256 CGC
AAGCCACGU UCAGCGGGCU CGAAGCCACG
56 UCAGCCCGC 59 2239- GRAACGUGGCU | 287 2237- UUCAGCCCGC 515
UGA 2259 jijelel 2259 UGG
CACGUUCAG UGAGCCAGCG GCCACGUUCA
57 CCCGCUGGC 60 2243- ) cecveanceu 288 2241- | cocceeusece 516
UCA 2263 GGC 2263 UCA
UCCUCCGCC UACAUUGUAC CGUCCUCCGC
58 GAGUACAAU 61 B yececeence 289 2309 | nenguacany 517
GUA 2331 ACG 2331 GUC
CCGCCGAGU UGUUGACAUU CUCCGCCGAG
59 ACAAUGUCA 62 B | cuacucesee 290 B3~ yacravcuen 518
ACA 2335 GAG 2335 ACA
CGCCGAGUA UUGUUGACAU UCCGCCGAGU
60 CAAUGUCAA 63 2316- UGUACUCGGC | 291 2314- ACRAUGUCAA 519
CAR 2336 ccn 2336 CAR
UGCAGGCUG UACGCUUCAG GCUGCAGGCU
61 UCCUGAAGC 64 2423- GACAGCCUGC | 292 2421- GUCCUGAAGC 520
GUA 2443 AGC 2443 GUG
AAGGAUCAC 2480 UAGGUUGUCC 2480. AGAAGGAUCA
62 AGGGACAAC 65 " CUGUGAUCCU | 293 " CAGGGACAAC 521
CUA 2502 | yey 2502 | oye
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GGAUCACAG UCCAGGUUGU AAGGAUCACA
63 GGACAACCU 66 24_84' CCCUGUGAUC | 204 24_82' GGGACAACCU | 522
cGA 2504 | oy 204 | gea
CGGCAUCGG UGGUGCAGCC GCCGGCAUCG
64 CAGGCUGCA 67 25_17' UGCCGAUGCC | 295 25_15' GCAGGCUGCA | 523
cca 2537 | e 237 | ey
UGCACCUCU UGUCGAUGCC GCUGCACCUC
65 CAGGCAUCG 68 25_31' UGAGAGGUGC | 296 25_29' UCAGGCAUCG | 524
ACA 2531 AGC 251 ACG
CACCUCUCA UGCGUCGAUG UGCACCUCUC
66 GGCAUCGAC 69 25_33' CCUGAGAGGU | 297 25_31' AGGCAUCGAC 525
cea 253 | gea 2533 | gee
ACCUCUCAG UGGCGUCGAU GCACCUCUCA
67 GCAUCGACG 70 25_34' GCCUGAGAGG | 208 25_32' GGCAUCGACG | 526
CCA 2554 UGC 2554 CCA
CCUCUCAGG UUGGCGUCGA CACCUCUCAG
68 CAUCGACGC 71 25_35' UGCCUGAGAG | 299 25_33_' GCAUCGACGC 527
CAR 2555 cuG 2555 CAR
CUCUCAGGC UUUGGCGUCG ACCUCUCAGG
69 AUCGACGCC 72 25_36' AUGCCUGAGA | 300 25_34' CAUCGACGCC 528
ARR 2556 ceu 2556 ARG
GCAUCGACG UAUUGGGGUU AGGCAUCGAC
70 CCAACCCCA 73 25_43' GGCGUCGAUG | 301 DAl cocanceeca 529
AUR 2563 ccu 2563 AUG
CAUCGACGC UCAUUGGGGU GGCAUCGACG
71 CAACCCCAA 74 25_44' UGGCGUCGAU | 302 25_42' CCAACCCCAA | 530
UGA 2564 o 2564 | e
AUCGACGCC UGCAUUGGGG GCAUCGACGC
72 AACCCCAAU 75 25_45' UUGGCGUCGA | 303 25_43_' CAACCCCAAU | 53]
GeA 2565 | ygc 2565 | gec
CUACAACAU UAGCUGGUGU AUCUACAACA
73 CGACACCAG 76 2706- | ceaveuucua 304 2704- | yegacaceac 532
CUA 2726 GAU 2726 cuc
AGCAUAGUG UAGCGUCUUC UGAGCAUAGU
74 UGGAAGACG 77 2800- | cncacuavGe 305 2798~ | cuseAAGACE 533
CUA 2820 UCA 2820 cUG
AGUGUCCCU UGCCGUACCU ACAGUGUCCC
75 GGAGGUACG 78 2913- CCAGGGACAC | 306 2911- UGGAGGUACG 534
GCA 2933 UGU 2933 GCU
GUGUCCCUG UAGCCGUACC CAGUGUCCCU
76 GAGGUACGG 79 2914- UCCAGGGACA | 307 2912- GGAGGUACGG 535
CUA 2934 cUG 2934 cuc
UAGUGAGUG UGUACACCUU GGUAGUGAGU
77 GGAAGGUGU 80 281 Loeacucacy 308 2979 | seeanceUGU 536
ACA 3001 ACC 3001 ACC
AGUGAGUGG UGGUACACCU GUAGUGAGUG
78 GAAGGUGUA 81 2982 | yoceacuCac 300 2980- | cenaceucua 537
CCA 3002 UAC 3002 cch
AGUUUACAR UGACGCAGCU GARGUUUACA
79 GGAGCUGCG ]2 3090- | o ovGuaARAC 310 3088- | 2 ceaccuces 538
Uca 3110 uuc 3110 ucy
ACAAGGAGC UACGCAGACG UUACAAGGAG
80 UGCGUCUGC 83 3095- CAGCUCCUUG | 311 3093_' CUGCGUCUGC 539
CUR 3115 UAR 3115 CUG
AGCUGCGUC UGUAGCCACG GGAGCUGCGU
81 UGCGUGGCU 84 3101- CAGACGCAGC | 312 3099- CUGCGUGGCU 540
ACA 3121 uce 3121 ACG
GCUGCGUCU 3102 UCGUAGCCAC 3100 GAGCUGCGUC
1Y) GCGUGGCUA g5 GCAGACGCAG | 313 UGCGUGGCUR | 541
CGA 3122 cuc 3122 CGA
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CUGCGUCUG UUCGUAGCCA AGCUGCGUCU
83 CGUGGCUAC 86 3103- | ~oncaceen 314 3101- 1 o ocvgecuac 542
CAR 3123 couU 3123 GAC
GCGUCUGCG UAGUCGUAGC CUGCGUCUGC
84 UGGCUACGA 87 3105- CACGCAGACG | 315 3103_' GUGGCUACGA | 543
CUA 3125 | ope 3125 | cua
UCCACAUCG UGGUGGCAGG CAUCCACAUC
85 ACCCUGCCA 38 3287- GUCGAUGUGG | 316 3285- GACCCUGCCA | 544
CCA 307 aue 3307 cce
CACAUCGAC UUGGGUGGCA UCCACAUCGA
86 CCUGCCACC ]9 3289- GGGUCGAUGU | 317 3287 CCCUGCCACC 545
s 3309 cen 3309 CAC
GCCCAAGUG UACCACGUCA AGGCCCAAGU
87 GCUGACGUG 90 3340- | ocacuucee 318 3338- | ecueaceue 546
GUA 3360 ccu 3360 GUG
CCCAAGUGG UCACCACGUC GGCCCAAGUG
88 CUGACGUGG 01 3341 pcceacuuce 319 3339- | ceucaceuce 547
UGA 3361 GCC 3361 UGG
GGUGGUGCC UCAUCCAGUC AUGGUGGUGC
89 CGGACUGGA 92 3600- | eegenceac 320 3598- | ceeacucen 548
UGA 3620 CAU 3620 UGG
UGGUGCCCG 3600 UCCCAUCCAG 3600 GGUGGUGCCC
90 GACUGGAUG 93 UCCGGGCACC | 321 GGACUGGAUG | 549
GGA 3622 | e 3622 GGG
CUGCAGGCU UCGUUGAGCU GCCUGCAGGC
91 UCAGCUCAA 94 3678 GAAGCCUGCA | 322 3676- UUCAGCUCAA | 550
CGA 3698 GGC 3698 CGG
UGCAGGCUU UCCGUUGAGC CCUGCAGGCU
92 CAGCUCAAC 95 3679- | yeancecuee 323 3677 | yeaGCUCRAC 551
GGA 369 a6e 3699 GGG
CAGGCUUCA UUCCCGUUGA UGCAGGCUUC
93 GCUCAACGG 96 3681- | coyeancecy 324 3679- | ceucancae 552
CAR 3701 GCA 3701 GAR
AGGCUUCAG 3682 UUUCCCGUUG 3680- GCAGGCUUCA
94 CUCAACGGG 97 AGCUGARGCC | 325 GCUCAACGGG | 553
AR 3702 - 3702 ARC
GCUUCAGCU UGGUUCCCGU AGGCUUCAGC
95 CAACGGGAA 98 3684- UGAGCUGAAG | 326 3682 UCAACGGGAA | 554
CCA 3704 ccuU 3704 ccu
GACACUGCC UAUGUUCUCC UGGACACUGC
96 GUGGAGAAC 99 3808 ACGGCAGUGU | 327 3806- CGUGGAGRAC 555
AUA 3828 CCA 388 | e
CUGAGCUAC UUCGGUGGCC AGCUGAGCUA
97 ACGGCCACC | 100 3925 | sueuaccuca 328 3923_' CACGGCCACC 556
CAR 3045 GCU 3945 GAC
GCUACACGG UGCGGUCGGU GAGCUACACG
98 CCACCGACC | 101 3929- | cccqucuac 329 3927- | cecaceencc 557
GCA 3949 cuc 3949 GCC
ACACGGCCA 1032 UGUGGCGGUC 3930- CUACACGGCC
99 CCGACCGCC | 102 GGUGGCCGUG | 330 ACCGACCGCC 558
ACA 3952 UAG 392 | ace
CAGGACGCG UAGGCUCUCC GCCAGGACGC
100 UGGGAGAGC 103 4243- CACGCGUCCU | 331 4241- GUGGGAGAGC 559
CUA 4263 GGC 4263 cuc
GGACGCGUG UAGAGGCUCU CAGGACGCGU
101 GGAGAGCCU 104 4245- CCCACGCGUC | 332 4243,' GGGAGAGCCU 560
CUA 4265 | cue 4265 | oyy
ACCAGCUUC UUCCACCCAG AUACCAGCUU
102 CGCUGGGUG | 105 438l- | o connceuce 333 4379- | ccceuceaue 561
CAR 4401 UAU 4401 CAG
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AGCUUCCGC UGACUCCACC CCAGCUUCCG
103 UGGGUGGAG | 106 4384- | o cecenance 334 4382- | Lyegeuceac 562
UCA 4404 UGG 4404 ucy
AACUGUGCC 1462 UACGCCCGAG 1460- UCAACUGUGC
104 | ACCUCGGGC | 107 GUGGCACAGU | 335 CACCUCGGGC 563
GUA 4482 UGA 4482 GUG
CUGUGCCAC UCCACGCCCG AACUGUGCCA
105 CUCGGGCGU | 108 4464- AGGUGGCACAR | 336 4462- CCUCGGGCGU 564
GGA 4484 GUU 4484 GGU
CACCUCGGG UAGCCCACCA GCCACCUCGG
106 CGUGGUGGG | 109 4470- CGCCCGAGGU | 337 4463- GCGUGGUGGG 565
CUA 490 GGC 4490 cuvu
ACCUCGGGC UAAGCCCACC CCACCUCGGG
107 GUGGUGGGC | 110 M7l acceceenee 338 4469- | ceueeae 566
UUA 491 UGG 491 uuG
ACCUGGUGA 1622 UGUAGACGUU 2620. AGACCUGGUG
108 UGRACGUCU | 111 CAUCACCAGG | 339 AUGAACGUCU | 567
ACA 4642 ucyu 4642 | aec
CUGGUGAUG UCGGUAGACG ACCUGGUGAU
109 | ARCGUCUAC | 112 4624 | ypeaucacen 340 4622- | cancGUCUAC 568
CGA 4644 GGU 4644 CGC
UGGUGAUGA UGCGGUAGAC CCUGGUGAUG
110 ACGUCUACC 113 4625- GUUCAUCACC | 341 4623_' AACGUCUACC 569
GCA 4645 | nee 4645 | e
UGAUGAACG UGUCGCGGUA GGUGAUGAAC
111 UCUACCGCG | 114 4628- | o cGuUCAUC 342 4626- | cheuacceee 570
ACA 448 | nec 4648 | nee
AUGAACGUC UCCGUCGCGE UGAUGAACGU
112 UACCGCGAC | 115 4630- | yacaccuuca 343 4628- | (acceeeac 571
GGA 4650 UCA 4650 GGG
GAACGUCUA 4630 UCCCCGUCGL 630- AUGAACGUCU
113 CCGCGACGGE | 116 GGUAGACGUU | 344 ACCGCGACGG | 572
GGA 4652 CAU 4652 GGC
UCCAUCCGC UGAGCAGACC CCUCCAUCCG
114 UGGGUCUGC | 117 A750- | cacceeavce 345 4748~ | aysaeucuee 573
UCA AT e 4770 uce
CCCAGCUCU UGUAGACCGU CGCCCAGCUC
115 GCACGGUCU | 118 4805- GCAGAGCUGG | 346 4803_' UGCACGGUCU 574
ACA 85 e 4825 | ey
CGCCUCCCU UCGCGGAAGU UACGCCUCCC
116 CAACUUCCG 119 4827- UGAGGGAGGC | 347 4825- UCAACUUCCG 575
CGA 4847 GUA 4847 CGA
UCCCUCAAC UAUGUCGCGG CCUCCCUCARA
117 UUCCGCGAC | 120 481 cuusacee 348 4829- | Lyucceceac 576
AUA 4851 AGG 4851 AUC
CCUCAACUU UUGAUGUCGC UCCCUCAACU
118 CCGCGACAU | 121 4833 ceancuueac 349 A831- | yecgeeacau 577
CAR 4853 GGA 4853 cAU
AACUUCCGC UAGCAUGAUG UCAACUUCCG
119 GACAUCAUG | 122 4837 | yeeceeRnGy 350 4835- | caacaucavc 578
CUA 4857 UGA 4857 cuG
ACUUCCGCG UCAGCAUGAU CAACUUCCGC
120 ACAUCAUGC 123 4838- GUCGCGGRAAG | 351 4836- GACAUCAUGC 579
UGA 4858 uuG 4858 UGG
UUCCGCGAC UGCCAGCAUG ACUUCCGCGA
121 AUCAUGCUG 124 4840- AUGUCGCGGA | 352 4838- CAUCAUGCUG 580
GCA 4860 | ngy 4860 GCC
UGGAGUUCU UGUCUCGGCC UAUGGAGUUC
122 CGGGCCGAG | 125 4925- | ceagancuce 353 4923_‘ UCGGGCCGAG | 581
ACA O | aua 45| nce
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CUCUGUCCU UCCGGUGACA ACCUCUGUCC
123 GCUGUCACC | 126 4995- | ceaceacaca 354 4993,' UGCUGUCACC 582
GGA N5 ey 015 gen
UCUGUCCUG UUCCGGUGAC CCUCUGUCCU
124 CUGUCACCG | 127 4996- AGCAGGACAG | 355 4994- GCUGUCACCG | 583
CAR 5016 GG 5016 GAC
CUGUCCUGC UGUCCGGUGA CUCUGUCCUG
125 UGUCACCGG | 128 4997- CAGCAGGACA | 336 499- CUGUCACCGG 584
ACA 3017 GAG SOI7 1 aey
CCAUCGCCA UACUGAGGGC CGCCAUCGCC
126 UCGCCCUCA | 129 2174 GAUGGCGAUG | 357 >172- AUCGCCCUCA | 585
GUA 5194 GCG 3194 GUC
GGUCGCUUC UCCAAUUUCC ACGGUCGCUU
127 CUGGARAAUU | 130 13- 1 eeanceeac 358 - o oygeanauy 586
GGA 3433 CGU 5433 GGC
CCUGGAAAU UCGAAUUUGC UUCCUGGAARA
128 UGGCAAAUU | 131 21 atuuceac 359 29 yueecannuu 587
CCA 5441 CAR 5441 cen
ARUUCGACC UGUUCUGAGA CARAUUCGAC
129 UUUCUCAGA | 132 3435 | 1aceUCEAAD 360 5433,' CUUUCUCAGA | 588
ACA M5 | yue M55 | ace
GAAGAACGU UCGUGGAAUG CUGAAGAACG
130 GACAUUCCA | 133 54_81' UCACGUUCUU | 361 479+ | yeacauucca 589
CGA 3501 CAG 3501 CGG
AGAACGUGA UCCCGUGGAA GAAGAACGUG
131 CAUUCCACG | 134 54_83' UGUCACGUUC | 362 54_81' ACAUUCCACG | 590
GGA 3503 | gy 3503 | oae
GCAUCCGGG UUACCACCCC CGGCAUCCGG
132 | AUGGGGUGG | 135 55_73' AUCCCGGAUG | 363 55_71' GAUGGGGUGG | 591
UAA 5593 cce 5593 UAC
CAUCCGGGA UGUACCACCC GGCAUCCGGG
133 UGGGGUGGU | 136 55_74' CAUCCCGGAU | 364 55_72' AUGGGGUGGU | 592
ACA XM | e 39 | ace
CGCCUUCCE UGGGCCAUGU GACGCCUUCC
134 CUACAUGGC | 137 3637 | 3 GeGeARGGE 365 2633~ | couacaucac 593
CCA 3657 GUC 3657 cch
GCCUUCCGC UUGGGCCAUG ACGCCUUCCG
135 UACAUGGCC 138 2638 URAGCGGRAGG | 366 2636- CUACAUGGCC 594
CAR 5658 ceu 5658 CAR
UUCCAGGAC UGGCUUGCAG UCUUCCAGGA
136 GUCUGCAAG | 139 6085~ | 2ccuccucea 367 6083_' CGUCUGCARAG 595
ceA 6105 | nca 6105 | oo
GAGAAACGC UCCUUCGUGC GUGAGAAACG
137 CGGCACGAA | 140 6259 | weecquuucy 368 6257- | cceaeacean 596
GGA 0279 CAC 6279 GGC
GAAACGCCG UGGCCUUCGU GAGAAACGCC
138 GCACGAAGG | 141 6261- | cocgeecuuu 369 6259~ | coeaceance 597
CCA 6281 cuc 6281 CCU
GUGCAGUGG UCCGAUGGCG CCGUGCAGUG
139 GGCGCCAUC | 142 6295- | seccncucea 370 6293- | zaacaccauc 598
GGA 6315 CGG 6315 GGC
UGCAGUGGG UGCCGAUGGC CGUGCAGUGG
140 GCGCCAUCG 143 6296- GCCCCACUGC | 371 6294- GGCGCCAUCG 599
GCA 6316 | g 6316 GCG
UGGGGCGCC UACGUCGCCG AGUGGGGCGC
141 AUCGGCGAC 144 6301- AUGGCGCCCC | 372 6299- CAUCGGCGAC 600
GUA 6321 ACU 6321 GUG
GCGCCAUCG UGCCCACGUC GGGCGCCAUC
142 GCGACGUGG | 145 630>- | coceavcece 373 6303_‘ GGCGACGUGG | 601
GCA 6325 | cec 6325 | gen
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CAUCGGCGA UAAAUGCCCA GCCAUCGGCG
143 CGUGGGCAU | 146 6309- | cucceceau 374 6307- | nccuceceau 602
UUA 0329 GGC 6329 uuy
CGGCGACGU 6310 UCCAAAAUGC 6310- AUCGGCGACG
144 GGGCAUUUU | 147 CCACGUCGCC | 375 UGGGCAUUUU | 603
GGA 0332 GAU 6332 GGU
ACCUGGACA UCGCCAGUGA CARCCUGGAC
145 GCUCACUGG | 148 65_5 4| ccuguccace 376 65_52' AGCUCACUGG | 604
CGA 6574 uuG 6574 CGG
GCGUGGAGG UCGUCUGGCG GAGCGUGGAG
146 UGCGCCAGA | 149 6599- CACCUCCACG | 377 6597- GUGCGCCAGA | 605
CGA 6619 cuc 6619 CGC
CCCACCCUG UUUGAGCCGC GCCCCACCCU
147 | AUGCGGCUC | 150 6808- | 4 cncecuee 378 6806~ | cauGeeeeuce 606
ARA 6828 cee 6828 AAC
UCCUGGUGC UCUCGAUUGG GUUCCUGGUG
148 | ACCCAAUCG | 151 6857- | cuceaccace 379 6855~ | «acceanuce 607
AGA 6877 ARC 6877 ace
CCCAAUCGA UUGGUGGAGC CACCCAAUCG
149 GGGCUCCAC | 152 6867- | ouceauuee 380 6865~ | 2 ceacuceac 608
CAR 6887 cUe 6887 cAC
GGCUCCACC UUGGAACACG AGGGCUCCAC
150 | ACCGUGUUC 153 6877- GUGGUGGAGC | 381 6875- CACCGUGUUC 609
CAR 6897 cou 6897 CAC
GGCUGCCUA UAGUCGAUGU CUGGCUGCCU
151 CUACAUCGA | 154 6978 | 2 GurGecAGe 382 6976- | 2 cuncavcen 610
CUA 6998 CAG 6998 cUG
GCUGCCUAC UCAGUCGAUG UGGCUGCCUA
152 UACAUCGAC | 155 6979 | yacuaGeCAG 383 6977- | cuncauCeac 611
UGA 6999 CCA 6999 UGC
UGCCUACUA UUGCAGUCGA GCUGCCUACU
153 CAUCGACUG | 156 698l- | evaGuaGac 384 6979- | 2 cavceacuc 612
CAR 7001 2GC 7001 cAU
GCCUACUAC 6982 UAUGCAGUCG 6080. CUGCCUACUA
154 | AUCGACUGC | 157 AUGUAGUAGG | 385 CAUCGACUGC | 613
AUA 7002 CAG 7002 | ppc
ACUACAUCG UCCUGAUGCA CUACUACAUC
155 ACUGCAUCA | 158 6986- GUCGAUGUAG | 386 6984- GACUGCAUCA | 614
GGA 7006 UAG 7006 GGC
CUACAUCGA UGCCUGAUGC UACUACAUCG
156 CUGCAUCAG 159 6987- AGUCGAUGUA | 387 6985- ACUGCAUCAG 615
GCA 7007 GUA 7007 GCA
CCCGAGGGC UACGCGGUAG AGCCCGAGGG
157 CCCUACCGC | 160 7015 segeccucee 388 7013_' CCCCUACCGC | 616
GUA 7035 | ey 7035 | Gug
CCCCUACCG UAGCCGGCCA GGCCCCUACC
158 CGUGGCCGE | 161 7023 ecoeuacee 389 7021- 1 cocueeceee 617
CUA 7043 GCC 7043 cUA
CCCUACCGC UUAGCCGGCC GCCCCUACCG
159 GUGGCCGGC | 162 7024- | 5 coGaUAGE 390 7022- | aeeecaae 618
UBAA 7044 . 7044 UAC
CCUGCGUGG UCAUUUCAAA GGCCUGCGUG
160 CCUUUGRAAA | 163 7055- | cgecacecac 391 7053,' GCCUUUGAARA | 619
uGa 075 gec 7075 ey
UACACCCAG 7162 UGCCCGGUAG 7160- CCUACACCCA
161 AGCUACCGGE | 164 CUCUGGGUGU | 392 GAGCUACCGG | 620
GCA 82| aee 7182 GCA
ACCCAGAGC UUUUGCCCGG ACACCCAGAG
162 UACCGGGCA | 165 7165~ 1 ynceucucee 393 7163_' CUACCGGGCR | 621
ARA 7185 Ueu 7185 ARG
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CCCAGAGCU UCUUUGCCCG CACCCAGAGC
163 ACCGGGCAA | 166 7166- | cuagcucuce 304 7164- | yaccceaean 622
AGA 7186 GUG 7186 | pae
CCAGAGCUA UGCUUUGCCC ACCCAGAGCU
164 CCGGGCAAA | 167 7167- GGUAGCUCUG | 395 7165- ACCGGGCARA | 623
GCA 7187 GGU 7187 GCU
AGAGCUACC UCAGCUUUGC CCAGAGCUAC
165 GGGCARAGC 168 7169- CCGGUAGCUC | 396 767 CGGGCAAAGC 624
UGA 7189 UGG 7189 UGA
GAGCUACCG UUCAGCUUUG CAGAGCUACC
166 GGCRAAAGCU | 169 7170- CCCGGUAGCU | 397 7163- GGGCAAAGCU | 625
CAR 7190 cUe 7190 CAC
AGCUACCGG UGUCAGCUUU AGAGCUACCG
167 GCAARGCUG | 170 771 cocegaunce 308 7169- | coeannceue 626
ACA 7191 ucu 7191 ACC
UGAGACGGA 12 UAGCAUAUGG 210. GCUGAGACGG
168 GGCCAUAUG | 171 CCUCCGUCUC | 399 AGGCCAUAUG | 627
CUA 7232 | e 7232 cuvu
AGACGGAGG UGAAGCAUAU UGAGACGGAG
169 CCAUAUGCU | 172 724 ceccueceuc 400 7212- | cocauausey 628
UCA 7234 UCA 7234 Ucyu
GACGGAGGC UAGAAGCAUA GAGACGGAGG
170 CAUAUGCUU | 173 7215 UGGCCUCCGU | 401 7213_' CCAUAUGCUU 629
cua 7235 | cuc 7235 | oy
GGAGGCCAU UCGAAGAAGC ACGGAGGCCA
171 AUGCUUCUU | 174 7218 | 2 yavesccuc 402 7216- | paeevucuy 630
CGA 7238 CGU 7238 CGU
GAGGCCAUA UACGAAGAAG CGGAGGCCAU
172 UGcuUUCuuC | 175 7219 cavavceecy 403 7217- | pyecuucuue 631
GUA 7239 CCG 7239 GUG
AGGCCAUAU UCACGAAGAR GGAGGCCAUR
173 GCUUCUUCGE | 176 7220- | coauavceec 404 7218 | yeevvcuuce 632
UGA 7240 uce 7240 UGC
GGCCAUAUG UGCACGAAGA GAGGCCAUAU
174 CUUCUUCGU | 177 7221- | 2 ccauauGae 405 7219- | coyucuuce 633
GCA 7241 cuc 7241 GCA
GCCAUAUGC 7222, UUGCACGAAG 722%. AGGCCAUAUG
175 UUCUUCGUG | 178 AAGCAURUGG | 406 CUUCUUCGUG | 634
CAR 7242 ccu 7242 CAG
CAUAUGCUU UGCUGCACGA GCCAUAUGCU
176 CUUCGUGCA | 179 7224- AGAAGCRUAU | 407 7222- UCUUCGUGCA 635
GCA 7244 GGC 7244 GCA
AUGCUUCUU UACUGCUGCA AUAUGCUUCU
177 CGUGCAGCA | 180 7227- | «onnGARGCA 408 7225~ | yeguGeaGen 636
GUA 7247 UAU 7247 GUU
UUCUUCGUG UGUGAACUGC GCUUCUUCGU
178 CAGCAGUUC | 181 T31- | yeeaceanca 409 7229~ | congeacuuc 637
ACA 7251 AGC 7251 ACG
UCGUGCAGC UGUCCGUGAR CUUCGUGCAG
179 | AGUUCACGG | 182 7235 | suecuscace 410 7233- | cacuucaces 638
ACA 7255 ARG 7255 ACA
UCACGGACA UGUUGUGCUC GUUCACGGAC
180 UGGAGCACA | 183 7247- CAUGUCCGUG | 411 7245- AUGGAGCACA 639
ACh 7267 ARC 7267 ACR
AGCCGCCGU UUGAUCAGGU GCAGCCGCCG
181 GGACCUGAU 184 7317- CCACGGCGGC | 412 7315- UGGACCUGAU 640
CAR 7337 vee 7337 cAU
UGGACCUGA UGCUCUUGAU CGUGGACCUG
182 UCAUCAAGA | 185 7325- | capeaceuce 413 7323_‘ AUCAUCAAGR | 641
GCA B | aee 345 Gec
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CCUUCUACU UACGCAGCUU GUCCUUCUAC
183 | ACARGCUGC | 186 7388- | cuaGuAGAAG 414 7386- | yacanceuGe 642
GUA 7408 GAC 7408 GUG
CUUCUACUA UCACGCAGCU UCCUUCUACU
184 CAAGCUGCG | 187 7389- UGUAGUAGAA | 415 7387- ACAAGCUGCG | 643
UGA 7409 GGA 7409 | e
UUCUACUAC UGCACGCAGC CCUUCUACURA
185 AAGCUGCGU | 188 7390- UUGUAGUAGA | 416 7388- CAAGCUGCGU | 644
GCA 7410 pae 7410 GCC
CUACUACAA 7390. UCGGCACGCA 739%. UUCUACUACA
186 GCUGCGUGC | 189 GCUUGUAGUA | 417 AGCUGCGUGC | 645
cea 7412 can 7412 cco
GGCCAAGUA UCGUUGCCAU AAGGCCAAGU
187 CCAUGGCAA | 190 7831- ) ceuacuUGec 418 7429- | accauceean 646
CGA 7451 CUU 7451 CGU
GCCAAGUAC 2430 UACGUUGCCA 2430. AGGCCAAGUA
188 CAUGGCAAC | 191 UGGUACUUGG | 419 CCAUGGCAAC | 647
GUA 7452 CCU 7452 GUG
CCAAGUACC UCACGUUGCC GGCCAAGUAC
189 | AUGGCAACG | 192 7433~ ayeeuacuue 420 781- | cauGeeaace 648
UGA 7453 Gee 7453 UGA
CAAGUACCA UUCACGUUGC GCCAAGUACC
190 UGGCRACGU | 193 7434- CAUGGUACUU | 421 7432- AUGGCAACGU | 649
CAR 7454 i 7454 CAU
UACCAUGGC UAGCAUCACG AGUACCAUGG
191 AACGUGAUG | 194 7438- UUGCCAUGGU | 422 7436- CRACGUGAUG | 650
cUA M58 | ncy 7458 CUA
GCCAAGACG UUAGGCGCCA GCGCCAAGAC
192 GGUGGCGCC | 195 7465 wocgucuuGe 423 7463_' GGGUGGCGCC | 651
UAA 7485 cee 7485 UAC
CAAGACGGG UCGUAGGCGC GCCAAGACGG
193 UGGCGCCUA | 196 7467 | cncceeucuy 424 7463~ | cueeeeccun 652
CGA 7487 GGC 7487 CGG
AGACGGGUG UGCCGUAGGC CARAGACGGGU
194 GCGCCUACG | 197 7469- | cocncecauc 425 7467- | congecuace 653
GCA 7489 uuG 7489 GCG
ACGGGUGGC UUCGCCGUAG AGACGGGUGG
195 GCCUACGGC 198 7471- GCGCCACCCG | 426 7469- CGCCUACGGC 654
CAR 7491 ucu 7491 CAG
UGGCGCCUA UGGUCCUCGC GGUGGCGCCU
196 CGGCGAGGA | 199 7476- CGURGGCGCC | 427 7474- ACGGCGAGGA 655
cca 496 | acc 7496 CCU
AGGACCUGG UGUAGUCCGC CGAGGACCUG
197 GCGCGGACU | 200 74_90' GCCCAGGUCC | 428 74_88' GGCGCGGACU | 656
ACA B0 yeg 10 aen
GACUACAAC UACCUGGGAG CGGACUACAA
198 CUCUCCCAG | 201 75_04' AGGUUGUAGU | 429 75_02' CCUCUCCCAG | 657
CUA A | oeg 24 aua
ACUACRACC UUACCUGGGA GGACUACARC
199 | UCUCCCAGE | 202 75_05' GAGGUUGUAG | 430 75_03' CUCUCCCAGG | 658
URA 7525 vee 7525 UAU
UACAACCUC UCAUACCUGG ACUACAACCU
200 | UCCCAGGUA | 203 75_07' GAGAGGUUGU | 431 75_05' CUCCCAGGUR | 659
UGA 327 agy 7327 | e
CARACCUCUC UCGCAUACCU UACAACCUCU
201 CCAGGUAUG | 204 75_09' GGGAGAGGUU | 432 75_07' CCCAGGUAUG | 660
ceA 32| eua 32|
CUCUCCCAG UCCGUCGCAU ACCUCUCCCA
202 GUAUGCGAC | 205 75_13' ACCUGGGAGRA | 433 75_“' GGUAUGCGAC | 661
GGA 7333 | gy 733 | eee
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CUCCCAGGU UUCCCGUCGC CUCUCCCAGG
203 AUGCGACGG | 206 75_15' AUACCUGGGA | 434 75_13,' UAUGCGACGG | 662
CAR 7535 CAG 7535 GAR
UCCCAGGUA UUUCCCGUCG UCUCCCAGGU
204 UGCGACGGG | 207 75_16' CAUACCUGGG | 435 75_14' AUGCGACGGG | 663
ARR 7536 AGA 7536 ARR
CAGGUAUGC UACUUUCCCG CCCAGGUAUG
205 GACGGGAAA | 208 75_19' UCGCAUACCU | 436 75_17' CGACGGGAAR | 664
GUA 7539 GGG 7539 GUA
UCCCACGGC UGUCCCCGAG CCUCCCACGG
206 | ACCUCGGGG | 209 7836- GUGCCGUGGG | 437 7834- CACCUCGGGG | 665
ACA 7856 AGG 7856 | pen
CCCACGGCA UUGUCCCCGA CUCCCACGGC
207 CCUCGGGGA | 210 7837 seuecceuce 438 7835~ | accuceseen 666
CAR 7857 CAG 7857 onc
GCUGGGCCU UACGGGCGCA GGGCUGGGCC
208 CGUGCGCCC | 211 7925 | (enGGeCCAG 439 7923_' UCGUGCGCCC 667
GUA 7945 e 7945 | qug
CUGGGCCUC UCACGGGCGC GGCUGGGCCU
209 GUGCGCCCGE | 212 7926- | nceaceccea 440 7924- | waugeacece 668
UGA 7946 GCC 7946 UGG
UGGGCCUCG UCCACGGGCE GCUGGGCCUC
210 UGCGCCCGU | 213 7927- CACGAGGCCC | 441 7925- GUGCGCCCGU | 669
GGA 7947 AGC 7947 GGG
GGCCUCGUG UCCCCACGGG UGGGCCUCGU
211 CGCCCGUGGE | 214 7929 | ooeaceaGaC 442 7927 | GegcccaUse 670
GGA 7949 CCA 7949 GGU
GCCUCGUGC UACCCCACGG GGGCCUCGUG
212 GCCCGUGGE | 215 7930- | cogenceace 443 7928 | occgusee 671
GUA 7950 cee 7950 GUC
CCUCGUGCG UGACCCCACG GGCCUCGUGC
213 CCCGUGGGGE | 216 7931 | coegeaceac 444 7929- | ceeceucese 672
Uca 7951 GCC 7951 ucu
CUCGUGCGC 2032, UAGACCCCAC 2030. GCCUCGUGCG
214 CCGUGGGGU | 217 GGGCGCACGA | 445 CCCGUGGGGU | 673
CUA 7942 GGC 7952 cUG
UCGUGCGCC UCAGACCCCA CCUCGUGCGC
215 CGUGGGGUC | 218 7933- CGGGCGCACG | 446 7931- CCGUGGGGUC 674
UGA 7953 AGG 7953 UGC
GUGCGCCCG UCGCAGACCC UCGUGCGCCC
216 UGGGGUCUG | 219 7935- CACGGGCGCA | 447 7933_' GUGGGGUCUG 675
CGA 7955 | cen 7955 | cac
CGCCCGUGR UAAGCGCAGA UGCGCCCGUG
217 GGUCUGCGC | 220 7938 wocenceeac 448 7936- | casucueeece 676
UUA 7958 GCA 7958 uuG
GUGGGGUCU UAGACCAAGC CCGUGGGGUC
218 GCGCUUGGU | 221 7943- | concacceca 449 7941- | yeegeuuce 677
CUA 7963 CGG 7963 cuvu
UUCCCCGAU 8072 UCCGCAGGGG 8070- AUUUCCCCGA
219 GUCCCCUGE | 222 ACAUCGGGGA | 450 UGUCCCCUGC 678
- 8092 ARU 8092 Cee
UCCCCGAUG UCCCGCAGGG UUUCCCCGAU
220 UCCCCUGCG | 223 8073- GACRUCGGGG | 451 8071- GUCCCCUGCG 679
CCA 8093 ARR 8093 cee
CCCCGAUGU UGCCCGCAGG UUCCCCGAUG
221 CCCCUGCGG | 224 8074- GGACAUCGGG | 452 8072- UCCCCUGCGG 680
con 8094 GAR 8094 cee
ACCCCGUUU UGUGUAAAAA GGACCCCGUU
222 CAUUUUUAC | 225 8388- | yeanacceee 453 8386- | yeavuyuuac 681
ACA 8408 uce 8408 | acc
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AGCCUCCCA 0432, | UCGGUUUAAU qa30. | UeAGceucce

223 | CARUURRAC | 226 ‘ UGUGGGAGGC | 454 ACARUURRAC | 682
CGA 82| yea 812 | cec
GCCUCCCAC UGCGGUUUAA CAGCCUCCCA

224 | ARUUARACC | 227 833 yucueseace | 455 SB1- | canvuanace | 683
GCA 853 | cyg 83 | gea
CCCACRAUU UACRUGCGGU CUCCCACAAU

225 | ARACCGCAU | 228 837- | yurruucuce | 456 8435- | ymanccecau | 684
GUA 8457 GAG 8457 GUG
CCACARUUA UCACAUGCGG UCCCACAAUU

26 | anccecave | 220 | SBY | yuvanvucue | 457 | 3% | mmnccecauc | sss
UGA B8 | cen B8 | yea
ACAAUUAAA UAUCACAUGC CCACAAUUAA

27 | ccecaveue | 230 | SM0 | couvvanue | ass | 383 | accecaveue | ss6
AUA 8160 | yee 8460 | auc
CAAUURAAC g4l | UGRAUCACAUG 9430, | CACARUUAAR

228 | CGCAUGUGA | 231 CGGUUURAUU | 459 CCGCAUGUGA | 687
UCA 8361 | cye 8461 | yey

[00137] The nucleotide sequence of exemplary modified versions of the dSRNA agents set

forth in Table 2 are set forth in Table 3. More specifically, Table 3 sets forth the nucleotide

sequence of exemplary sense strands, antisense strands, and dsRNA agent pairs of sense and

antisense strands. It is to be understood that while the sense and antisense strands are set forth

in pairs in Table 3, the disclosure encompasses dsRNA agents comprising any sense strand and

any antisense set forth in Table 3 (e.g., that are at least partially complementary (e.g., as could

be determined by a person of ordinary skill in the art)). It is to be understood that while the

nucleotide sequence of the sense strands and antisense strands in Table 3 are set forth as

modified (i.e., contain at least one modified nucleotide), the disclosure encompasses the sense

and antisense sense strands set forth in Table 3 comprising other nucleotide modifications (e.g.,

as described herein) or that are unmodified.

Table 3. Modified Sense and Antisense Strand Sequences of FASN dsRNA Agents.

SUBSTITUTE SHEET (RULE 26)

dsRNA Sense SEQ | Range in Antisense SEQ | Rangein mRNA SEQ
Agent Sequence ID | NM_004 Sequence ID | NM_004 Target D NO
ID S'to 3 NO 104.5 S'to 3 NO 104.5 Sequence
csuscuacG usCfsgceGtE GGCUCUACGG
fgCfCfufyg gGfGfcaggC CCUGCCCCGG
1 ccceggega 688 253-273 feafuagags 916 251-273 cee 460
csc
gscscugeC usGfsccgGEt CGGCCUGCCC
feCEGEGE CfCct G CGGCGEUCCGE
2 ¢ €1 689 | 260280 | 227959 917 | 2sga80 461
gguccggca fgGfcaggces GCA
csg
csusgccceC usUfsugceCt GCCUGCCCCG
3 fgGEfCfGEg 690 262.9%) gGfAfccgeC 018 260.280 GCGGUCCGGC 460
uccggcaaa fgGfggcags ARG
gsc
ascsuggcG usAfscgcCt ACACUGGCGU
fuCfufGt AfCE A CUGGGUGGGC
4 s 91 691 | 436456 | ST 919 | 434-436 463
gugggcgua fcGfccagus GUG
gsu
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asgscaugG usCfsgcuGt ACAGCAUGGU
fuGfGLGE CfAf A GGGCUGCCAG

5 - 69 | 514534 | IEICCCR 990 | 512-534 464
ugccagcga fcCfaugcus CGA
gsu
gscsauggU usUfscgcUL CAGCAUGGUG
6 fgGfGfCfu 693 515.535 gGfCfagcceC 9] 513-535 GGCUGCCAGC 465
gccagcgaa faCfcaugcs GAG
usg
csasuggui usCfsucgCt AGCAUGGUGG
GfGE C GCUGCCAGCG
7 | FICECEULT oy | s16.536 | WOECECAgCC 00y | s1as36 466
ccagcgaga fcAfccaugs AGC
csu
asusgaugi usGfsagaGt CGAUGAUGGC
fcCfafAf CfGf G CAACCGGCUC
8 - “ | 605 | s3gsss | S0l TIVMITH 003 | 536558 167
cggcucuca fcCfaucaus ucc
Csg
gsgscaccU usUfscgaAf AGGGCACCUG
fgCfAfAT GfCt C CAAGGCCUUC
9 J Tl 696 | 75171 | TT2ITERRIE 0 g0a | 749771 468
gccuucgaa faGfgugcces GAC
csu
usgsgccch usGfsgcgUf CCUGGCCCGG
fgCEGEGE CfAf C CGGGUGUACG
10 g I 1 697 | 836856 | 25T 1 995 | 834-856 469
uguacgcca fcGfggccas cca
gsg
gsgscccgG usUfsggeGt CUGGCCCGGC
1 fcGfGEGEtu 698 837.857 uAfCfacccG 926 835.857 GGGUGUACGC 470
guacgccaa feCfgggeces CAC
asg
gscscecggC usGfsuggCt UGGCCCGGCG
fgGEfGIUE UfAf C GGUGUACGCC
12 K 91 699 | 838858 | I HCACCE 907 | g36.858 471
uacgccaca fgCfcggges ACC
csa
¢cscscggei usGfsgugGt GGCCCGGCGG
fgGLfULGE GfUf C GUGUACGCCA
13 g S 00 | 839859 | SRR 1 o0 | 837.859 472
acgccacca fcGfccgggs cca
csc
cscsggegl usUfsgguGt GCCCGGCGGE
14 fgUfGfUfa 201 R40-860 gCfGfuacaC 929 R38-860 UGUACGCCAC 4T3
cgccaccaa fcCfgcceggs CAU
gsc
gsgsuguaC usUfscagGEt CGGGUGUACG
fgCfCfAf UfGE C CCACCAUCCU
15 g “ | 702 | sa6866 | T 2T INIIE 030 | 844866 474
cauccugaa fgUfacaccs GAA
csg
gsusguacG usUfsucaGt GGGUGUACGC
fcCfAfCE AfUT G CACCAUCCUG
16 N | 703 | sarse7 | - T99N9T 0 031 | sas.867 475
auccugaaa fcGfuacacs AAC
csc
gsusacgcC usCfsguuCt GUGUACGCCA
faCfCfAf GEGE U CCAUCCUGAA
17 2 T 704 | 849869 | STITRARIINN 93 | 847869 476
ccugaacga fgGfcguacs CGC
asc
csgsccacC usCfsggcGE UACGCCACCA
18 faUfCfCfu 705 252.872 uUfCfaggal 033 250.872 UCCUGAACGC 477
gaacgccga fgGfuggegs CGG
usa
gscscacchA usCfscggCt ACGCCACCAU
fucfcfuft Ufuf A CCUGAACGCC
19 | " T 706 | 853-873 | I "C9I™ 1 034 | 851873 478
aacgccgga fuGfgugges GGC
gsu
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cscsaccau usGfsccgGt CGCCACCAUC
fcCLfULGE GfUf G CUGAACGCCG

20 ¢ 1707 | 854874 | SToTUCRIE 935 | gspg74 479
acgccggcea faUfgguggs GCA
csg
ascscaucC usGfsugcCt CCACCAUCCU
fuGfAfAf GfCt A GAACGCCGGC
21 4 “ | 708 | 856876 | T2 TIUNCR N 936 | 854876 480
gccggcaca fgGfauggus ACC
gsg
cscsugaaC usUfsauuGt AUCCUGAACG
UfGE C CCGGCACCAA
2p | BICECECEG 1 g | sergsr | IUECTECIIC | gag | gso.ss) 481
caccaauaa fgUfucaggs UAC
asu
usgsaacgC usUfsguaUf CCUGAACGCC
feGfGfCcft GfGfE G GGCACCAAUA
23 c 20 710 | 863883 | o2 P9CCE 938 | g61-883 482
ccaauacaa fgCfguucas CAG
gsg
asascgecG usUfscugUL UGAACGCCGG
fgCfAfCE UfUf C CACCAAUACA
24 J o711 | sessss | T -TI9RIE o039 | g63-g8s 483
aauacagaa fcGfgeguus GAU
csa
ascsgccgG usAfsucuGt GAACGCCGGC
feAfCECE uAfUf G ACCARAUACAG
25 c 21 712 | 866-886 HI9E= 040 | 864-886 484
auacagaua fcCfggcgus AUG
usc
csgsccggC usCfsaucUf AACGCCGGCA
2% faCfCfAafa 713 267887 gUfAfuuggU 04] 265.887 CCAAUACAGA 485
uacagauga fgCfeggegs UGG
usu
gsCscggchA usCfscauCt ACGCCGGCAC
fcCEfATAT GfUfE G CAAUACAGAU
27 c S o714 | 868888 | B0 TAMHIE L oan | g66-888 486
acagaugga fuGfccgges GGC
gsu
gscsccach usUfsuggUf AAGCCCACGG
fgCfAfCt Cfct C CACAGGCACC
8 |7 2 715 9971017 | 220 ER9MI a3 | 99s.1017 487
ggcaccaaa fcGfugggces AAG
usu
ascsccgal usGfsuggCt UCACCCGAGC
fcCiCLULg 1048- gCfAfcaggG 1046- CCUGUGCGCC
29 ugcgccaca 716 1068 fcUfcgggus 944 1068 ACC 488
gsa
cscscugui usCfsuggCt AGCCCUGUGC
fcGECfCfa 1055- gGfGfuggceG 1053- GCCACCCGCC
30 ccecgccaga i 1075 fcAfcagggs 945 1075 AGG 489
csu
asasgucch usGfsgguGt CCAAGUCCARA
faCfAfUfg 1099- cCfCfcaugU 1097- CAUGGGGCAC
3l gggcaccca 718 1119 fuGfgacuus 946 1119 CCG 490
gsg
csgsugggC usCfsaaaGt AACGUGGGCA
faUfCfAfa 1284- gAfGfuugal 1282- UCRAACUCCUU
32 cuccuuuga 719 1304 fgCfccacgs 947 1304 UGG 491
usu
gsgsacgch usAfscggCt GCGGACGCAC
feCfcfcfu 1405- | cUfCfagggG 1403- | CCCUGAGGCC
3 gaggccgua 720 1425 fuGfcguces 948 1425 GUG 492
gsc
C3USggCcgA usCfscagAf CGCUGGCGAG
fgcfefcfc 1583- gCfGfggcgC 1581- CGCCCGCUCU
34 cgcucugga 721 1603 fuCfgccags 949 1603 GGU 493
csg
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usgsgegac usAfsccaGt GCUGGCGAGC
fcGfcfCfe 1584- aGfCfgggcG 1582- GCCCGCUCUG

35 gcucuggua 722 1604 fcUfcgcecas 950 1604 GUU 494
gsc
gsgscgagC usAfsaccAf CUGGCGAGCG
fgcfcfcfy 1585- | gafGfcgggC 1583- | CCCGCUCUGG
36 cucugguua 713 1605 fgCfucgcces 951 1605 uuc 495
asg
gscsgagcl usGfsaacCt UGGCGAGCGC
fcCfCfGtc 1586- aGfAfgcggG 1584- CCGCUCUGGU
37 ucugguuca 724 1606 fcGfcucges 952 1603 Uch 496
csa
gscsgcccl usAfsgauGt GAGCGCCCGC
fcUfcfufg 1590- | aafcfcagaG 1588- | UCUGGUUCAU
38 guucaucua 725 1610 fcGfggcges 953 1610 CUG 497
usc
csuscaugC usAfsageGt GCCUCAUGCG
fgcfcfufyg 1651- gUfCfcaggC 1649- CCUGGACCGC
39 gaccgcuua 726 1671 fgCfaugags 954 1671 uuc 498
gsc
gsascugcC usGfsgccUL CUGACUGCCA
faUfCfCfa 1791- aUfCfuggal 1789- UCCAGAUAGG
40 gauaggcca 77 1811 fgGfcagucs 955 1811 CCU 499
asg
asasgaagC usCfsggeGt CARRGAAGCC
fcCfAfUfCc 1955- gGfAfgaugG 1953- CAUCUCCCGC
4l ucccgeega 728 1975 fgCfuucuus 936 1975 CGG 500
usg
asgscccau usCfsgceCt GAAGCCCAUC
fcUfcfCfc 1959- gGfCfgggaG 1957- UCCCGCCGGG
42 gcegggega 729 1979 faUfgggcus 937 1979 cGe >ul
usc
gscsccauC usGfscgeCt AAGCCCAUCU
fucfcfcfyg 1960- | cGfGfcgggA 1958- | CCCGCCGGGC
43 ccgggegcea 730 1980 fgAfugggces 958 1980 GCC 502
usu
cscsaucuC usUfsggeGE GCCCAUCUCC
fecCfGfCtc 1962- cCEfCfyggcgG 1960- CGCCGGGCGL
44 gggcgcecaa 73 1982 fgafgaugys 939 1982 CAU o03
gsc
asusggcai usGfsacaAf CCAUGGCAGC
fcCfGfUfg 1981- gCfCfcacgG 1979- CGUGGGECUUG
45 ggcuuguca 732 2001 fcUfgccaus 960 2001 UCC 504
gsg
csusugucC usUfsacaCt GGCUUGUCCU
fuGfcfGfa 1995- uCfCfucccah 1993- GGGAGGAGUG
46 ggaguguaa 733 2015 fgGfacaags 961 2015 UAA 505
csc
usgsggagic usCifsgcuGt CCUGGGAGGA
faGfUfGtu 2002- uUfUfacacU 2000- GUGUAAACAG
47 aaacagcga 734 2022 fcCfucccas 962 2022 CGC 506
gsg
gsasggagU usCfsagceGt GGGAGGAGUG
fgUfAfAfa 2005- cUfGfuuuaC 2003- UARACAGCGC
48 cagecgecuga 735 2025 faCfuccucs 963 2025 UGCc 507
csc
csasgucaC usAfsgguCt CACAGUCACC
feafufcfu 2066- cCfGfagauG 2064- | AUCUCGGGAC
49 cgggaccua 736 2086 fgUfgacugs 964 2086 cuc 508
usg
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ascscaucyU usGfsccuGt UCACCAUCUC
fcGfGEGEa 2071- aGfGfucccG 2069- GGGACCUCAG

30 ccucaggcea 31 2091 faGfauggus 965 2091 GCC 509
gsa
ususccacU usUfsccaUf CCUUCCACUC
fccfufafc 2167- gAfAfguagG 2165- CUACUUCAUG
31 uucauggaa 738 2187 faGfuggaas 966 2187 GAG 510
gsg
csusucaul usGfsugeGt UACUUCAUGG
fgAfGfGfc 2178 aUfGfgccuC 2176- AGGCCAUCGC
32 caucgcaca 739 2198 fcAfugaags 967 2198 ACC S11
usa
usgsaucch usUfsggcUL GGUGAUCCGG
fgGfAfGfc 2225- uCfGfgcucC 2223- GAGCCGAAGC
3 cgaagccaa 740 2245 fcGfgaucas 968 2245 CAC >12
csc
asgsccgaA usGIfsgcuGt GGAGCCGAAG
fgcfcfafe 2234- aAfcfguggC 2232- CCACGUUCAG
M guucagcca 741 2254 fuUfcggcus 969 2254 ccc 513
csc
cscsgaagC usCfsgggCt AGCCGAAGCC
feAfCEGEu 2236- uGfAfacguG 2234- ACGUUCAGCC
35 ucagcccga 742 2256 fgCfuucggs 970 2256 CGC Sl4
csu
asasgccaC usCfsagcGt CGRARGCCACG
fgUfufcfa 2239- gGfcfugaaC 2237- UUCAGCCCGC
6 gecegouga 743 2259 fgufggcuus 71 2259 UGG >13
csg
csascguuC usGfsageCt GCCACGUUCA
faGfcfcfc 2243- aGfCfgggcU 2241- GCCCGCUGGC
37 gcuggcuca 744 2263 fgAfacgugs 972 2263 UCA 516
gsc
uscscuccel usAfscauUf CGUCCUCCGC
fcCfGfAfg 2311- gUfAfcucgG 2309- CGAGUACAAU
38 uacaaugua 745 2331 fcGfgaggas 973 2331 GUC S17
csg
cscsgecghA usGfsuugAf CUCCGCCGAG
fgUfAfCfa 2315- cAfUfugual 2313- UACAAUGUCA
39 augucaaca 746 2335 fuCfggcggs 974 2335 ACR o138
asg
csgsccgal usUfsguuGt UCCGCCGAGU
funafCfafa 2316- aCfAfuugulr 2314- ACAAUGUCARA
60 uguceaacaa 747 2336 fcUfcggegs 975 2336 CAA 519
gsa
usgscaggC usAfscgcUL GCUGCAGGCU
fuGfufcfc 2423- uCfAafggach 2421- GUCCUGAAGC
61 ugaagcgua 748 2443 fgCfcugcas 976 2443 GUG 520
gsc
asasggauC usAfsgguUt AGAAGGAUCA
faCfAfGEg 2482- gUfCfccugU 2480- CAGGGACAAC
62 gacaaccua 749 2502 fgAfuccuus 071 2502 CcuUG 521
csu
gsgsaucacC usCfscagGt LAAGGAUCACA
faGfGfGfa 2484- uUfGfucccU 2482- GGGACAACCU
63 caaccugga 750 2504 fgUfgauces 978 2504 GGA 512
usu
csgsgcauC usGIfsgugCt GCCGGCAUCG
fgGfCfafg 2517- aGfCfcugceC 2515- GCAGGCUGCA
o4 gcugcacca 751 2537 fgAfugccygs 2 2537 CCU 523
gsc
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usgscaccU usGIfsucgAf GCUGCACCUC
fcUfCfAfg 2531- uGiCfcugaG 2529- UCAGGCAUCG

65 gcaucgaca 752 2551 faGfgugcas 980 2551 ACG 524
gsc
csasccucU usGfscguCt UGCACCUCUC
fecafGfGfc 2533- gAfUfgccuG 2531- AGGCAUCGAC
66 aucgacgca 753 2553 faGfaggugs 981 2553 GCC 525
csa
ascscucuC usGfsgcgUt GCACCUCUCA
faGfGfCfa 2534- cGfAfugccU 2532- GGCAUCGACG
67 ucgacgcca 754 2554 fgAfgaggus 982 2554 CCA 526
gsc
CSCSUCUCA usUfsggcGE CACCUCUCAG
fgGfCfafu 2535- uCfGfaugceC 2533- GCAUCGACGC
68 cgacgccaa 735 2555 fuGfagaggs 983 2555 CAA 527
usg
csuscucat usUfsuggCt ACCUCUCAGG
fgcfafUfc 2536- gUfCfgaugC 2534- CAUCGACGCC
69 gacgccaaa 76 2556 fcUfgagags 984 2556 AAC >28
gsu
gscsaucgh usAfsuugGEt AGGCAUCGAC
feGECfCfa 2543- gGEfUfuggeG 2541- GCCAACCCCA
70 accccaaua 757 2563 fuCfgaugcs 985 2563 AUG 529
csu
csasucgacC usCfsauuGt GGCRUCGACG
fgcfcfafa 2544- gGfGfuuggC 2542- CCAACCCCAA
7 ceccaauga 738 2564 fgufegaugs 986 2564 UGC 530
csc
asuscgact usGfscauUt GCAUCGACGC
feCcfafafc 2545- gGEGfguugG 2543- CAACCCCARU
72 cccaaugca 759 2565 feGfucgaus 987 2565 GCC 531
gsc
c¢susacaalC usAfsgcuGt AUCUACAACA
faUfCcfGfa 2706- gUfGfucgalU 2704- UCGACACCAG
73 caccagcua 760 2726 fgUfuguags 988 2726 cuc 532
asu
asgscaual usAfsgcgUE UGAGCAUAGU
fuGLfUfGig 2800- cUfUfccach 2798- GUGGAAGACG
74 aagacgcua 761 2820 fcUfaugcus 989 2820 CcUG 533
csa
asgsugucC usGfsccgUL ACAGUGUCCC
fcUfGfGfa 2913- aCfCfuccaG 2911- UGGAGGUACG
7 gguacggca 762 2033 fgGfacacus 990 2033 GCU 534
gsu
gsusguccC usAfsgceGt CAGUGUCCCU
fuGfcfafyg 2914- uAfCfcucch 2912- GGAGGUACGG
76 guacggcua 763 2934 fgGfgacacs 991 2934 cucC 533
usg
usasgugaG usGfsuacAf GGUAGUGAGU
fuGfGfGta 2081- cCfUfuccch 2979. GGGRAAGGUGU
7 agguguaca 764 3001 fcUfcacuas 992 3001 ACC 536
csc
asgsugagU usGfsguacCt GUAGUGAGUG
fgGfGfAfa 2982- aCfCfuuccC 2980- GGAAGGUGUA
78 gguguacca 763 3002 faCfucacus 993 3002 CCcA 537
asc
asgsuuuaC usGfsacgCt GAAGUUUACA
faAfGfGfa 3090- aGfcfuccuu 3088- AGGAGCUGCG
7 gcugcguca 766 3110 fgUfaaacus 994 3110 UCU 538
usc
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ascsaaggh usAfscgcAf UUACAAGGAG
fgCfufGfc 3095- gafCcfgcagC 3003- CUGCGUCUGC

80 gucugcgua 767 3115 fuCfcuugus 995 3115 GUG 539
asa
asgscugcG usGfsuagCt GGAGCUGCGU
fucfufGfc 3101- cAfCfgcagh 3099- CUGCGUGGCU
81 guggcuaca 768 3121 fcGfcagcus 996 3121 ACG 540
csc
gscsugcgU usCfsguaGt GAGCUGCGUC
fcUfGfCEg 3102- cCfAfcgcaG 3100- UGCGUGGCUA
82 uggcuacga 769 3122 faCfgcagces 997 3122 CGA 541
usc
csusgcguC usUfscguAf AGCUGCGUCU
fuGfcfGfu 3103- gCfCcfacgch 3101- GCGUGGCUAC
83 ggcuacgaa 770 3123 fgafcgcags 998 3123 GAC 542
csu
gscsgucuG usAfsgucGt CUGCGUCUGC
fcGfUfGEg 3105- uAfGfccacG 3103- GUGGCUACGA
84 cuacgacua m 3125 fcAafgacgces 999 3125 CUA 543
asg
uscscacalU usGfsgugGEt CAUCCACAUC
feGEAfCEe 3287- cAfGfggucG 3285- GACCCUGCCA
85 cugccacca 72 3307 faUfguggas 1000 3307 Cccc >4
usg
csascaucG usUfsgggUf UCCACAUCGA
faCfcfCfu 3289- gGfCfagggU 3287- CCCUGCCACC
86 gecacccaa 773 3309 feGfaugugs 1001 3309 CAC 343
gsa
gscsccaat usAfsccaCt AGGCCCAAGU
fuGfefctu 3340- gUfCfagcch 3338- GGCUGACGUG
87 gacguggua 774 3360 fcUfugggces 1002 3360 GUG >46
csu
c¢scscaagU usCfsaccAf GGCCCAAGUG
fgGfCfUfg 3341- cGfUfcageC 3339- GCUGACGUGG
88 acgugguga 775 3361 faCfuugggs 1003 3361 UGG 547
csc
gsgsuggui usCfsaucCt AUGGUGGUGC
fcCICEGEg 3600- aGfUfccggG 3598- CCGGACUGGA
89 acuggauga 776 3620 fchafccacces 1004 3620 UGG 248
asu
usgsgugcC usCfsccaUf GGUGGUGCCC
fecGfGtAafc 3602- cCfAfqgucceG 3600- GGACUGGAUG
90 uggauggga m 3622 fgGfcaccas 1005 3622 GGG 549
csc
csusgcagG usCfsguuGt GCCUGCAGGC
fcufufcfa 3678- aGfCfugaaG 3676- UUCAGCUCAA
9 gcucaacga 718 3698 fcCfugcags 1006 3698 CGG 550
gsc
usgscaggC usCfscguUt CCUGCAGGCU
fuUfCtAfg 3679- gAfGfcugahA 3677- UCAGCUCAAC
92 cucaacgga 779 3699 fgCfcugcas 1007 3699 GGG 551
gsg
csasggcuU usUfscccGE UGCAGGCUUC
fcafGfCcfu 3681- uUfGfagcuG 3679- AGCUCAACGG
93 caacgggaa 780 3701 faAfgccugs 1008 3701 GAA 352
csa
asgsgcuuC usUfsuccCt GCAGGCUUCA
faGfCcfufc 3682- gUfufgagcU 3680- GCUCAACGGG
94 aacgggaaa 781 3702 fgAfagccus 1009 3702 AAC 553
gsc
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gscsuucat usGfsguucCt AGGCUUCAGC
fcUfCfAfa 3684- cCfGfuugaG 3682- UCRAACGGGAA

95 cgggaacca 82 3704 fcUfgaagces 1010 3704 CCU 554
csu
gsascacuG usAfsuguUf UGGACACUGC
fcCcfGfufyg 3808- cUfCfcacgG 3806- CGUGGAGAAC
96 gagaacaua 783 3829 fcAfgugucs 1011 3828 AUG 555
csa
csusgagcU usUfscggUE AGCUGAGCUA
faCfAafCtg 3925- gGfCfcgugU 3923- CACGGCCACC
91 gccaccgaa 784 3945 faGfcucags 1012 3945 GAC 556
csu
gscsuacaC usGfscggUL GAGCUACACG
fgGfcfCfa 3929. cGfGfuggeC 3927- GCCACCGACC
98 ccgaccgcea 785 3949 fgUfguagcs 1013 3949 GCC 557
usc
ascsacggC usGfsuggCt CUACACGGCC
feafcfcfyg 3932- gGfUfcgguG 3930- ACCGACCGCC
9 accgccaca 786 3952 fgCfcgugus 1014 3952 ACC 558
asg
csasggacG usAfsggcUf GCCAGGACGC
feGEUEGEg 4243- cUfCfecacG 4241- GUGGGAGAGC
100 gagagccua 781 4263 fcGfuccugs 1015 4263 cuc 559
gsc
gsgsacgcG usAfsgagGt CAGGACGCGU
fuGfGfGfa 4245- cUfCfuccch 4243- GGGAGAGCCU
101 gagccucua 788 4265 feGfcguees 1016 4265 cuu 560
usg
ascscagceU usUfsccaCt AUACCAGCUU
fucfctGfc 4381- cCfAfgecggh 4379- CCGCUGGGUG
102 uggguggaa 789 4401 faGfcuggus 1017 4401 GAG >0l
asu
asgscuucC usGfsacuCt CCAGCUUCCG
fgCfUfGLg 4384- cAfCfccagC 4382- CUGGGUGGAG
103 guggaguca 790 4404 fgGfaagcus 1018 4404 Ucu 562
gsg
asascugui usAfscgeCt UCAACUGUGC
fcCfAfCtc 4462- cGEfAfggugG 4460- CACCUCGGGC
104 ucgggcgua 71 4482 fcAfcaguus 1019 4482 GUG 563
gsa
csusgugcC usCfscacGt AACUGUGCCA
faCfCfUfc 4464- cCfCfgagqgU 4462- CCUCGGGCGEU
105 gggcgugga 792 4484 fgGfcacags 1020 4484 | GGU 64
usu
csasccucG usAfsgceCt GCCACCUCGG
fgGfcfGfu 4470- aCfCfacgcC 4468- GCGUGGUGGG
106 ggugggcua 793 4490 fcGfaggugs 1021 4490 Ccuu 565
gsc
ascscucgG usAfsagcCt CCACCUCGGG
fgCLtGLtULg 4471- cAfCfcacgC 4469- CGUGGUGGGC
107 gugggcuua 794 4491 fcCfgaggus 1022 4491 uuG 566
gsg
ascscuggU usGfsuagAf LAGACCUGGUG
fgafUfGfa 4622- cGfUfucauC 4620- AUGAACGUCU
108 acgucuaca 795 4642 faCfcaggus 1023 4642 ACC 567
csu
C3USggugh usCfsgguAf ACCUGGUGAU
fuGfafafc 4624- gAfCfguuca 4622- GAACGUCUAC
109 gucuaccga 796 4644 fuCfaccags 1024 4644 CGC 568
gsu
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usgsgugau usGfscggUt CCUGGUGAUG
fgnafafcfg 4625- aGfAfcgqguuC 4623- AACGUCUACC

110 ucuaccgca 1 4645 faUfcaccas 1025 4645 GCG 569
gsg
usgsaugah usGfsucgCt GGUGAUGAAC
fcGfufcfu 4628- gGfUfagacG 4626- GUCUACCGCG
11 accgcgaca 798 4648 fuUfcaucas 1026 4648 ACG 570
csc
asusgaack usCfscguCt UGAUGAACGU
fuCfUfAfc 4630- gCfGfguagA 4628- CUACCGCGAC
112 cgcgacgga 799 4650 feGfuucaus 1027 4650 GGG 571
csa
gsasacguC usCfscccGEt AUGAACGUCU
fuAfcfcfg 4632- | ucfGfcggua 4630- | ACCGCGACGG
13 cgacgggga 800 4652 fgAfcguucs 1028 4652 | GGC >72
asu
uscscaucC usGfsagcAf CCUCCAUCCG
fgCcfufGfyg 4750- gAfCfccagC 4748- CUGGGUCUGC
114 gucugcuca 801 4770 fgGfauggas 1029 4770 ucc 573
gsg
cscscagcU usGfsuagAf CGCCCAGCUC
fecUfGECEa 4805- cCEfGfugeaG \ 4803- UGCACGGUCU
115 cggucuaca 802 4825 faGfcugggs 1030 4825 ACU 574
csg
csgsccucC usCfsgcgGt UACGCCUCCC
fcUfcfAafa 4827- aAfGfuugaG . 4825- | UCAACUUCCG
116 cuuccgega 803 4847 fgGfaggegs 1031 4847 CGA 373
usa
UsSCSCCUuch usAfsuguCt CCUCCCUCAA
faCfufUfc 4831- gCfGfgaaqU \ 4829- CUUCCGCGAC
117 cgcgacaua 804 4851 fuGfagggas 1032 4851 AUC 576
gsg
c¢scsucaal usUfsgauGt UCCCUCAACU
fuvufcfCfg 4833- uCfGfcggah \ 4831- UCCGCGACAU
118 cgacaucaa 805 4853 fgUfugaggs 1033 4853 CAU 77
gsa
asascuucC usAfsgcaUf UCAACUUCCG
fgCfGfafc 4837- gAfUfgucgC 4835- CGACAUCAUG
119 aucaugcua 806 4857 fgGfaaguus 1034 4857 CcUG o718
gsa
ascsuucch usCfsagcAf CAACUUCCGC
fcGfAafCfa 4838- uGfAfugqucG \ 4836- GACAUCAUGC
120 ucaugcuga 807 4858 fcGfgaagus 1035 4858 UGG 579
usg
ususccgceG usGfsccaGt ACUUCCGCGA
faCfAfUfc 4840- cAfUfgaugU \ 4838- CAUCAUGCUG
121 augcuggca 808 4860 fcGfcggaas 1036 4860 GCC 580
gsu
usgsgaguul usGfsucuCt UAUGGAGUUC
fcULCLGEg 4925- gGfCfcecgaG \ 4923 UCGGGCCGAG
122 gccgagaca 809 4945 fanfcuccas 1037 4945 ACG 581
usa
csuscuguC usCfscggUL ACCUCUGUCC
fcUfGfCfu 4995- gAfCfagcaG . 4993- UGCUGUCACC
123 gucaccgga 810 5015 fgAfcagags 1038 5015 GGA 582
gsu
uscsuguccC usUfsccgGtE CCucCuGUCCU
fuGfCcfufg 4996- uGfAfcagch \ 4994- GCUGUCACCG
124 ucaccggaa 811 5016 fgGfacagas 1039 5016 GAC 583
gs9
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csusguccy usGfsuccGt CUCUGUCCUG
fgCfufGfu 4997- gUfGfacagC 4995- CUGUCACCGG

125 caccggaca 812 5017 faGfgacags 1040 5017 ACU 584
asg
cscsaucgC usAfscugAf CGCCAUCGCC
fcafufcfyg 5174- gGfGfcgauG 5172- AUCGCCCUCA
126 cccucagua 813 5194 fgCfgauggs 1041 5194 GUC 585
csg
gsgsucgcU usCfscaaUf ACGGUCGCUU
fuCfCfUfg 5413- uwUfCfcaggh 5411- CCUGGAAAUU
127 gaaauugga 814 5433 faGfcgaccs 1042 5433 GGC 586
gsu
cscsuggah usCfsgaaUf UUCCUGGAAA
faUfufGfg 5421- uUfGfccaal 5419- UUGGCAAAUU
128 caaauucga 815 5441 fuUfccaggs 1043 5441 CGA >87
asa
asasuucgh usGfsuucUL CAAAUUCGAC
fecfufufu 5435- gAfGfaaagG 5433- CUUUCUCAGA
129 cucagaaca 816 5455 fuCfgaauus 1044 5455 ACC 588
usg
gsasagaaC usCfsgugGEt CUGAAGAACG
fgUEfGEAfc 5481- aAfUfqgucaC 5479- UGACAUUCCA
130 auuccacga 817 5501 fgUfucuucs 1045 5501 CGG 589
asg
asgsaacgU usCfsccgUf GALAGAACGUG
fgafcfafu 5483- gGfAfauguC 5481- ACAUUCCACG
131 uccacggga 818 5503 faCfgquucus 1046 5503 GGG 590
usc
gscsaucch usUfsaccAf CGGCAUCCGG
fgGIAfULg 5573- cCfCfcaucC 5571- GAUGGGGUGG
132 gggugguaa 819 3593 feGfgauges 1047 3393 UAC >91
csg
¢sasucegi usGfsuacCt GGCAUCCGGG
fgAfULGEg 5574- aCfCfccauC 5572- AUGGGGUGGU
133 ggugguaca 820 5594 fcCfggaugs 1048 5504 ACG 592
csc
csgsccuuC usGfsggeCt GACGCCUUCC
fcGICfUfa 5637- aUfGfuagceG 5635- GCUACAUGGC
134 cauggccca 821 5657 fgAfaggcgs 1049 5657 CCA 593
usc
gscscuucC usUfsgggCt ACGCCUUCCG
fgCfufafc 5638- cAfUfqguagC 5636- CUACAUGGECC
135 auggcccaa 822 5658 fgGfaaggcs 1050 5658 CAA 594
gsu
ususccagG usGfsgcuUf UCUUCCAGGA
facfGfUufc 6085- gCfAfgacgU 6083- CGUCUGCRAAG
136 ugcaagcca 823 6105 fcCfuggaas 1051 6105 ccc 593
gsa
gsasgaaaC usCfscuuCt GUGAGAAACG
fgCLfCtGtg 6259- gUfGfeccggC 6257- CCGGCACGARA
137 cacgaagga 824 6279 fgUfuucucs 1052 6279 GGC 596
asc
gsasaacgC usGfsgccUL GAGRAACGCC
fcGfGfCfa 6261- uCfGfugccG 6259- GGCACGAAGG
138 cgaaggeca 825 6281 fgCfguuucs 1053 6281 CCU 597
usc
gsusgcagu usCfscgaUt CCGUGCAGUG
fgGfGfGfc 6295- gGfCcfgccceC 6293- GGGCGCCAUC
139 gccaucgga 826 6315 faCfugcacs 1054 6315 GGC 598
gs9
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usgscaguG usGfsccgAf CGUGCAGUGG
fgGfGcfctg 6296- uGfGfcgeceC 6294- GGCGCCAUCG

140 ccaucggca 827 6316 fcAfcugcas 1055 6316 GCG 599
csg
usgsgggcG usAfscguCt AGUGGGGCGC
fcCcfAfUfc 6301- gCfCfgaugG 6299- CAUCGGCGAC
141 ggcgacgua 818 6321 fcGfececcecas 1056 6321 GUG 600
csu
gscsgccal usGfscccAf GGGCGCCAUC
fcGfGfCtg 6305- cGfUfcgeceG 6303- GGCGACGUGG
142 acgugggcea 829 6325 taufggcges 1057 6325 GCA 601
csc
csasucggC usAfsaauGt GCCAUCGGCG
fgafCcfGcfu 6309- cCfcfacguC 6307- ACGUGGGCAU
143 gggcauuua 830 6329 fgCfcgaugs 1058 6329 Uuu 602
gsc
csgsgegal usCfscaaAf AUCGGCGACG
fqufGfGfg 6312- aUfGfcccalC 6310- UGGGCAUUUU
144 cauuuugga 831 6332 fgUfcgccgs 1059 6332 GGU 603
asu
ascscuggh usCfsgccAf CAACCUGGAC
feAfGECEfu 6554- gUfGfageuG 6552- AGCUCACUGG
145 cacuggcga 832 6574 fuCfcaggus 1060 6574 CGG 604
usg
gscsguggh usCfsgucUf GAGCGUGGAG
fgGfUfGfc 6599- gGfCfgcacC 6597- GUGCGCCAGA
146 gecagacga 833 6619 fuCfcacges 1061 6619 CGC 605
usc
cscscacceC usUfsugaGt GCCCCACCCU
fuGfAfUfg 6808- cCfGfcauch 6806- GAUGCGGCUC
147 cggcucaaa 834 6828 tgGigugggs 1062 6828 AAC 606
gsc
uscscuggy usCfsucgAf GUUCCUGGUG
fgCfAafCfc 6857- uUfGfggugC 6855- CACCCAAUCG
148 caaucgaga 835 6877 faCfcaggas 1063 6877 AGG 607
asc
cscscaauC usUfsgguGt CACCCAAUCG
fgAfGEGLg 6867- gAfGfcccul 6865- | AGGGCUCCAC
149 cuccaccaa 836 6887 fgAfuugggs 1064 6887 CAC 608
usg
gsgscucchA usUfsggaAf AGGGCUCCAC
_ fcCfafCfc 6877- cAfCfgqugG 6875- CACCGUGUUC
150 guguuccaa 837 6897 fuGfgagcces 1065 6897 CAC 609
csu
gsgscugceC usAfsgucGt CUGGCUGCCU
fuafcfufa 6978- aUfGfuagua 6976- ACUACAUCGA
151 caucgacua 838 6998 fgGfcagces 1066 6998 cuG 610
asg
gscsugccU usCfsaguCt UGGCUGCCUA
. faCfUfAfc 6979- gAfUfguagU 6977- CUACAUCGAC
152 aucgacuga 839 6999 faGfgcagcs 1067 6999 UGe 611
csa
usgsccuaC usUfsgcaGE GCUGCCUACU
_ fuafCfAafu 6981- uCfGfaugur 6979- ACAUCGACUG
153 cgacugcaa 840 7001 fgUfaggcas 1068 7001 CAU 612
gsc
gscscuacU usAfsugcAf CUGCCUACUA
_ faCfafufc 6982- gufcfgaugU 6980- CAUCGACUGC
154 gacugcaua 841 7002 faGfuaggces 1069 7002 AUC 613
asg
132

SUBSTITUTE SHEET (RULE 26)




WO 2024/220746 PCT/US2024/025323
ascsuacauU usCfscugAf CUACUACAUC
_ fcGfAafCfu 6986- uGICfagucG 6984- GACUGCAUCA
155 gcaucagga 842 7006 faUfguagus 1070 7006 GGC 614
asg
csusacauC usGfsccuGt UACUACAUCG
_ fgafcfufyg 6987- aUfGfcaguC 6985- ACUGCAUCAG
156 caucaggca 843 7007 fgAfuguags 1071 7007 GCA 615
usa
cscscgagie usAfscgeGE AGCCCGAGGG
_ fgCfCfCfc 7015- gUfAfggggC 7013- CCCCUACCGC
157 uaccgcgua 844 7035 fcCfucgggs 1072 7035 GUG 616
csu
cscsccuaC usAfsgccGE GGCCCCUACC
_ feGfCfGfu 7023- gCfCfacgceG 7021- GCGUGGCCGG
158 ggccggcua 845 7043 fgUfaggggs 1073 7043 CUA 617
csc
cscscuacC usUfsageCt GCCCCUACCG
fgcfGfUufyg 7024- gGfCfcacgC 7022- CGUGGCCGGC
159 gccggcuaa 846 7044 fgGfuagggs 1074 7044 UAC 618
gsc
cscsugcgU usCfsauuUf GGCCUGCGUG
fgGECECEfu 7055- cAfAfaggeC 7053- GCCUUUGAARA
160 uugaaauga 847 7075 faCfgcaggs 1075 7075 UGU 619
csc
usascaccC usGfscceGt CCUARCACCCA
faGfAfGfc 7162- gUfAfgcucU 7160- GAGCUACCGG
161 uaccgggca 843 7182 fgGfgquguas 1076 7182 GCA 620
gsg
ascsccagh usUfsuugCt ACACCCAGAG
fgCfufafc 7165- cCfGfguagC 7163- CUACCGGGCA
162 cgggcaaaa 849 7185 fuCfugggus 1077 7185 AAG 621
gsu
c¢scscagat usCfsuuuGt CACCCAGAGC
fcUfAfCfc 7166- cCfCfgguaG 7164- UACCGGGCAA
163 gggcaaaga 830 7186 fcUfcugggs 1078 7186 AGC 622
usg
cscsagagC usGfscuuUt ACCCAGAGCU
fudAfCfCig 7167- gCfCfcggur 7165- | ACCGGGCAAA
164 ggcaaagca 851 7187 fgCfucuggs 1079 7187 GCU 623
gsu
asgsagcuA usCfsagcUL CCAGAGCUAC
fcCtGfGEg 7169- uUfGfccegG 7167- CGGGCAARGC
165 caaagcuga 852 7189 fuAafgcucus 1080 7189 UGA 624
gsg
gsasgcuaC usUfscagCt CAGAGCUACC
fcGfGfGfc 7170- uUfUfgcceG 7168- GGGCAAAGCU
166 aaagcugaa 853 7190 fgufagcucs 1081 7190 GAC 625
usg
asgscuacC usGfsucaGt AGAGCUACCG
fgGLGICta 7171- cUfUfugeeC 7169- GGCRAAAGCUG
167 aagcugaca 854 7191 fgGfuagcus 1082 7191 ACC 626
csu
usgsagacG usAfsgcalf GCUGAGACGG
fgaAfGfGfc 7212- aUfGfgccuC 7210- AGGCCAUAUG
168 cauvaugcua 835 7232 fceGfucucas 1083 7232 CUuU 627
gsc
asgsacggh usGfsaagCt UGAGACGGAG
fgGfcfcfa 7214- aUfafuggceC 7212- GCCAUAUGCU
169 uaugcuuca 836 7234 fuCfcgucus 1084 7234 UCU 628
csa
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gsascggat usAfsgaaGt GAGACGGAGG
fgCfcfafu 7215- cAfUfauggC 7213- CCAUAUGCUU

170 augcuucua 857 7235 fcUfccgucs 1085 7235 CcuUu 629
usc
gsgsaggcelC usCfsgaaGt ACGGAGGCCA
faUfAfUfg 7218- aAfGfcauaU 7216- UAUGCUUCUU
171 cuucuucga 858 7238 fgGfccuccs 1086 7238 CGU 630
gsu
gsasggcch usAfscgaAf CGGAGGCCAU
fuAfUfGfc 7219- gAfAfgcauA 7217- AUGCUUCUUC
172 uucuucgua 859 7239 fuGfgccucs 1087 7239 GUG 631
csg
asgsgccalU usCfsacgAf GGAGGCCAUA
faufGfCcfu 7220- aGfAfagcaU 7218- UGCUUCUUCG
173 ucuucguga 860 7240 faUfggccus 1088 7240 UGC 632
csc
gsgsccauA usGfscacGt GAGGCCAUAU
fuGfcfufu 7221- aAfGfaagch 7219- GCUUCUUCGU
174 cuucgugca 861 7241 fuafuggcces 1089 7241 GCA 633
usc
gscscaual usUfsgcaCt AGGCCAUAUG
fgCfUfUfe 7222- | gAfAfgaaqgC 7220- | CUUCUUCGUG
175 uucgugcaa 862 7242 faUfauggcs 1090 7242 CAG 634
csu
csasuaugC usGfscugCt GCCAUAUGCU
fuufcfufu 7224- aCfGfaagah 7222- UCUUCGUGCA
176 cgugcagea 863 7244 fgCfauaugs 1091 7244 GCA 635
gsc
asusgcuuC usAfscugCt AUAUGCUUCU
fuvfcfcfu 7227- uGfCfacgar 7225- UCGUGCAGCA
177 gcagcagua 864 7247 fgAfagcaus 1092 7247 GUU 636
asu
ususcuuct usGfsugalAf GCUUCUUCGU
fuGfCcfafg 7231- cUfGfcugcah 7229- GCAGCAGUUC
178 caguucaca 865 7251 fcGfaagaas 1093 7251 ACG 637
gsc
uscsqgugch usGfsuccGt CUUCGUGCAG
fgCfALfGLu 7235- uGfAfacugC 7233- CAGUUCACGG
175 ucacggaca 866 7255 fuGfcacgas 1094 7255 ACR 638
asg
uscsacggh usGEfsuugUt GUUCACGGAC
fcAfUfGEg 7247- gCfUfccauG 7245- AUGGAGCACA
180 agcacaaca 867 7267 fuCfcgugas 1095 7267 ACA 639
asc
asgsccgelC usUfsgauCt GCAGCCGCCG
fgufGfGfa 7317- aGfGfuccaC 7315- UGGACCUGAU
181 ccugaucaa 863 7337 fgGfcggcus 1096 7337 CAU 640
gsc
usgsgaccU usGfscucUL CGUGGACCUG
fgAfUfCfa 7325- uGfAfugauC 7323- AUCAUCAAGA
182 ucaagagca 869 7345 faGfguccas 1097 7345 GCC 641
csg
cscsuuculA usAfscgcAf GUCCUUCUAC
fcUfAfCfa 7388- gCfUfuguaG 7386- UACAAGCUGC
183 agcugcgua 870 7408 fuAfgaaggs 1098 7408 GUG 642
asc
csusucuaC usCfsacgCt UCCUUCUACU
funafCcfafa 7389- aGfCcfuugua 7387- | ACRAGCUGCG
184 gcugcguga 871 7409 fgUfagaags 1099 7409 uGC 643
gsa
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ususcuacU usGfscacGt CCUUCUACUA
faCfafafg 7390- cAfGfcuugU 7388- CAAGCUGCGU

185 cugcgugcea 872 7410 faGfuagaas 1100 7410 GCC 644
gsg
csusacuaC usCfsggcAf UUCUACUACA
faafcfcfu 7392- cGfCfagcuu 7390- AGCUGCGUGC
186 gcgugccga 873 7412 fgUfaguags 1101 7412 CGC 645
asa
gsgsccaal usCfsguuGt AAGGCCAAGU
fuAfCfCfa 7431- cCfAfuggud 7429- ACCAUGGCAA
187 uggcaacga 874 7451 fcUfuggcces 1102 7451 CGU 646
usu
gscscaagU usAfscgquUt AGGCCAAGUA
facfcfafu 7432- | gcfcfauggu 7430- | CCAUGGCAAC
188 ggcaacgua 875 7452 faCfuuggcs 1103 7452 GUG 647
csu
cscsaaguA usCfsacgUtL GGCCAAGUAC
feCfAfUfg 7433- uGfCfcaugG 7431- CAUGGCAACG
189 gcaacguga 876 7453 fuAfcuuggs 1104 7453 UGA 648
csc
csasaguaC usUfscacGEt GCCAAGUACC
feAfUEGEg 7434- uUfGfccauG T432- AUGGCAACGU
190 caacgugaa 871 7454 fgUfacuugs 1105 7454 GAU 649
gsc
usasccauG usAfsgcaUf AGUACCAUGG
fgCcfAafafc 7438- cAfCfguugC 7436- CAACGUGAUG
191 gugaugcua 878 7458 feAfugguas 1106 7458 CUA 630
csu
gscscaagh usUfsaggCt GCGCCAAGAC
feGfGEGEu 7465- gCfCfacccG 7463- GGGUGGCGCC
192 ggcgccuaa 879 7485 fuCfuuggces 1107 7485 UAC 651
gsc
c¢sasagacG usCfsguaGt GCCAAGACGG
fgGIUfGEg 7467- gCfGfccacC 7465- GUGGCGCCUA
193 cgccuacga 880 7487 fcGfucuugs 1108 7487 CGG 652
gsc
asgsacggi usGfsccgUE CAAGACGGGU
fuGfGiCig 7469- aGfGfcgecca 7467- GGCGCCUACG
154 ccuacggcea 881 7489 fcCfcgucus 1109 7489 GCG 633
usg
ascsgggui usUfscgcCt AGACGGGUGG
fgofefcte 7471- | gUfAfggcgC 7469- | CGCCUACGGC
195 uacggcgaa 882 7491 fcAfcccgus 1110 7491 GAG 654
csu
usgsgcgeC usGfsgucCt GGUGGCGCCU
fuafcfGfyg 7476- uCfGfeccgur 7474- ACGGCGAGGA
196 cgaggacca 883 7496 fgGfcgccas 1 7496 CCU 635
csc
asgsgaccU usGfsuagUL CGAGGACCUG
fgGEGICtg 7490- cCiGfegeeC 7488- GGCGCGGACU
197 cggacuaca 884 7510 faGfguccus 112 7510 ACR 636
csg
gsascuach usAfsccuGt CGGACUACAL
faCfCfUfc 7504- gGfAfgaggU 7502- CCUCUCCCAG
198 ucccaggua 835 7524 fuGfuagucs 1113 7524 GUA 657
csg
ascsuacah usUfsaccUL GGACUACAAC
fecfufcfu 7505- gGfGfagagG 7503- CUCUCCCAGG
199 cccagguaa 886 7525 fuUfguagus 114 7525 UAU 638
csc
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usascaaccC usCfsauaCt ACUACAACCU
fuCfufcfe 7507- cUfGfggagh 7505- CUCCCAGGUA

200 cagguauga 887 7527 fgGfuuguas 115 7527 UGC 659
gsu
csasaccuC usCfsgcalf UACAACCUCU
fucfcfcfa 7509- | aCfCfugggh 7507- | CCCAGGUAUG
201 gguaugcga 888 7529 fgAfgguugs 1116 7529 CGA 660
usa
csuscuccC usCfscguCt ACCUCUCCCA
faGfGfUfa 7513- gCfAfuaccU 7511- GGUAUGCGAC
202 ugcgacgga 889 7533 fgGfgagags 117 7533 GGG 66l
gsu
csuscccal usUfscccGE CUCUCCCAGG
fqUfAfUfg 7515- | uCfGfcauacC 7513- | UAUGCGACGG
203 cgacgggaa 890 7535 fecUfgggags 118 7535 GAA 662
asg
uscsceagtc usUfsuceCt UCUCCCAGGU
fuafufGfc 7516- gUfCfgcaur 7514- AUGCGACGGG
204 gacgggaaa 891 7536 fcCfugggas 1o 7536 ARR 663
gsa
csasggual usAfscuuUf CCCAGGUAUG
fgCEfGfAfc 7519- cCfCfqguegC 7517- CGACGGGAAR
205 gggaaagua 892 7539 faUfaccugs 1120 7539 GUA 664
gsg
uscsccacG usGfsuccCt CCUCCCACGG
fgcfafcfc 7836- cGfAfggugC 7834- CACCUCGGGG
206 ucggggaca 893 7856 feGfugggas a2l 7856 ACA 663
gsg
cscscacgG usUfsgucCt CUCCCACGGC
fenafcfcfu 7837- cCfGfagguG 7835- | ACCUCGGGGA
207 cggggacaa 894 7857 fecCfgugggs 122 7857 CAC 666
asg
gscsugggl usAfscggGt GGGCUGGGCC
fcULCfGfu 7925- cGfCfacgaG 7923- UCGUGCGCCC
208 gcgcccgua 895 7945 fgCfccagces 1123 7945 GUG 667
csc
csusgggeC usCfsacgGt GGCUGGGCCU
fuCfGfUfg 7926- gCfGfcacga 7924- CGUGCGCCCG
209 cgcececguga 896 7946 fgGfcccags 1124 7946 UGG 668
csc
usgsggccU usCfscacGt GCUGGGCCUC
fcGfUfGfc 7927- gGfCfgcactG 7925- GUGCGCCCGU
210 gceccgugga 897 7947 faGfgcccas 1125 7947 GGG 669
gsc
gsgsccucG usCfscccAf UGGGCCUCGU
fuGfcfGfc 7929- cGEfGfgcgceA 7927- GCGCCCGUGG
211 ccgugggga 898 7949 fcGfaggeces 1126 7949 GGU 670
csa
gscscucgU usAfscccCt GGGCCUCGUG
fgCtGICtc 7930- aCfGfggegC 7928- CGCCCGUGGG
212 cguggggua 899 7950 faCfgaggcs 1127 7950 GUC 671
csc
cscsucguG usGfsaccCt GGCCUCGUGC
fcGfCcfCfe 7931- cAfCfgggcG 7929- GCCCGUGGGG
213 gugggguca 900 7951 feAfcgaggs 1128 7951 ucu 672
csc
csuscgugC usAfsgacCt GCCUCGUGCG
fgcfcfcfy 7932- | cCfAfcgggC 7930- | CCCGUGGGGU
214 uggggucua 201 7942 fgCfacgags 129 7952 cuG 673
gsc
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uscsgugcei usCfsagaCt CCUCGUGCGC
fcCfCfGfu 7933- cCfCfacggG \ 7931- CCGUGGGGUC

215 ggggucuga 902 7953 fcGfcacgas 1130 7953 UGC 674
gsg
gsusgcgeC usCfsgcaGt UCGUGCGCCC
fcGfUEGEg 7935- aCfCfccacG \ 7933- GUGGGGUCUG
216 ggucugcga 903 7055 fgGfcgcacs 1131 7055 CGC 675
gsa
csgsccegU usAfsagceGE UGCGCCCGUG
fgGfGEGtu 7938- cAfGfaccceC 7936- GGGUCUGCGC
217 cugcgcuua 904 7958 faCfgggcgs 1132 7958 uuG 676
csa
gsusggggU usAfsgacCt CCGUGGGGUC
fcUfGfCcfg 7943- | aAfGfcgeaG N 794]1- | UGCGCUUGGU
218 cuuggucua 905 7963 faCfcccacs 1133 7963 CcuUu 677
gsg
ususcecceG usCfscgeAf AUUUCCCCGA
faUfGfUfc 8072- gGfGfgacaU n 8070- UGUCCCCUGC
215 cccugecgga 906 8092 fcGfgggaas 1134 8092 GGG 678
asu
uscscccgh usCfsccgCt UUUCCCCGAU
fuGfUufCfe 8073- aGEfGfggachA \ 8071- GUCCCCUGCG
220 ccugcggga 907 8093 fuCfggggas 135 8093 GGC 679
asa
cscsccgal usGfscceGt UUCCCCGAUG
fgufcfcfc 8074- cAfGfgggaC . 8072- UCCCCUGCGG
221 cugcgggea 908 8094 faUfcggggs 1136 8094 GCG 680
asa
ascsccegu usGIfsuguAf GGACCCCGUU
fuUfCcfAafu 83838- aAfAfaugahA \ 8386- | UCAUUUUUAC
222 uuuuacaca 909 {408 faCfggggus 1137 {408 ACC 681
csc
asgsccucC usCfsggquUf UCAGCCUCCC
fcAafcfAfa 8432- uAfAfuuguG n 8430- | ACAAUUAAAC
223 uuaaaccga 910 {452 fgGfaggcus 1138 {452 CGC 682
gsa
gscscuccC usGfscggUt CAGCCUCCCA
faCfAfAfu 8433- uwUfAfauugU 8431- CAAUUAAACC
224 uaaaccgca 9l {453 fgGfgaggces 1139 {453 GCA 683
usg
cscscacal usAfscauGt CUCCCACRAU
fuufafafa 8437- cGEfGfuuuaar 8435- UARACCGCAU
225 ccgcaugua 012 8457 fuUfgugggs 1140 8457 GUG 684
asg
cscsacaalU usCfsacaUf UCCCACAAUU
fuafafafc 8438- gCfGfguuuA 8436- AAACCGCAUG
226 cgcauguga 913 8458 faUfuguggs 1141 8458 UGA 685
gsa
ascsaauulA usAfsucaCt CCACAAUUAA
faAfCfCtg 8440- aUfGfcgguU 8438- ACCGCAUGUG
227 caugugaua 914 {460 fuAafauugus 1142 8460 AUC 686
gsg
csasauualh usGfsaucAf CACAAUURAAA
faCfCfGfc 8441- cAfUfgcggU 8439- CCGCAUGUGA
228 augugauca 915 8461 fuUfaauugs 1143 {461 ucu 687
usg
[00138] The nucleotide sequence presented in Table 3, utilize the following abbreviations
set forth in Table 4.
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Table 4. Abbreviations of Nucleotide Modifications.

Abbreviation Nucleotide(s)
a 2'-0-methvladenosine-3'-phosphate
A adenosine-3'-phosphate
Aam 2'-0-(N-methylacetamide)adenosine-3'-phosphate
Aams 2'-0-(N-methylacetamide)adenosine-3'-phosphorothioate
Ab beta-L-adenosine-3'-phosphate
Abs beta-L-adenosine-3'-phosphorothioate
Af 2'-fluoroadenosine-3'-phosphate
Afs 2'-fluoroadenosine-3'-phosphorothioate
Agn Adenosine-glycol nucleic acid (GNA), S-isomer
Ahd 2'-0O-hexadecyl adenosine-3'-phosphate
Ahds 2'-0-hexadecyl-adenosine-3'-phosphorothioate
As adenosine-3'-phosphorothioate
as 2'-0O-methyladenosine-3'- phosphorothioate
da 2'-deoxyadenosine-3'-phosphate
dAs 2'-deoxyadenosine-3'-phosphorothioate
c 2'-O-methylcytidine-3'-phosphate
C cytidineg-3'-phosphate
Cb beta-L-cytidine-3-phosphate
Cbs beta-L-cytidine-3'-phosphorothioate
Cf 2'-fluorocytidine-3'-phosphate
Cfs 2'-fluorocytidine-3'-phosphorothioate
Cgn Cytidine-glycol nucleic acid (GNA), S-isomer
Chd 2'-0-hexadecyl cytidine-3'-phosphate
Chds 2'-0-hexadecyl-cytidine-3'-phosphorothicate
Cs cytidine-3'-phosphorothioate
cs 2'-0-methvlcytidine-3'- phosphorothioate
dc 2'-deoxycytidine-3'-phosphate
dCs 2'-deoxyceytidine-3'-phosphorothioate
g 2'-0O-methvlguanosine-3'-phosphate
G guanosine-3'-phosphate
Gam 2'-Q-(N-methylacetamide)guanosine-3'-phosphate
Gams 2'-0-(N-methylacetamide)guanosine-3'-phosphorothioate
Gb beta-L-guanosine-3'-phosphate
Gbs beta-L-guanosine-3'-phosphorothioate
Gf 2'-fluoroguanosine-3'-phosphate
Gfs 2'-fluoroguanosine-3'-phosphorothioate
Ggn Guanosine-glycol nucleic acid (GNA), S-isomer
Ghd 2'-0-hexadecyl guanosine-3'-phosphate
Ghds 2'-0-hexadecyl-guanosine-3'-phosphorothioate
Gs guanosine-3'-phosphorothioate
gs 2'-0-methylguanosine-3'- phosphorothioate
dG 2'-deoxyguanosine-3'-phosphate
dGs 2'-deoxyguanosine-3'-phosphorothioate
u 2'-0O-methvluridine-3'-phosphate
U uridine-3'-phosphate
Uf 2'-fluorouridine-3'-phosphate
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Ufs 2'-fluorouridine -3'-phosphorothioate
Uhd 2'-0-hexadecyl uridine-3'-phosphate
Uhds 2'-0-hexadecyl-uridine-3'-phosphorothioate
Us uridine -3'-phosphorothioate
us 2'-0-methyluridine-3'-phosphorothioate
du 2'-deoxvyuridine
dUs 2'-deoxyuridine-3'-phosphorothioate
S phosphorothioate linkage
N Any nucleotide (A, G, C, U, T) modified or unmodified

[00139] Various salts, mixed salts and free acid forms of the dSRNA agents are also provided
herein. In some embodiments, the dSRNA agent is in a free acid form. In some embodiments,
the dsRNA agent is in a salt form. In some embodiments, the dsSRNA agent is in a sodium salt
form. In some embodiments, wherein the dsSRNA agent is in the sodium salt form, sodium ions
are present in the composition comprising the dsSRNA agent as counterions for substantially all
of the phosphodiester or phosphorothioate groups present in the dsRNA agent. In some
embodiments, wherein the dSRNA agent is in the sodium salt form, sodium ions are present in
the agent as counterions for all of the phosphodiester or phosphorothioate groups present in the
dsRNA agent.

5.3  Modified RNAi Agents

[00140] In some embodiments, the agent (or any component thereof (e.g., any nucleic acid
molecule thercof)) (e.g., described herein, e.g., an antisense strand, a sense strand, a dSRNA
agent, RNAI agent, etc.) comprises one or more modified nucleotide(s) (as defined herein). The
modified agent may have one or more different (e.g, improved) properties relative to a
corresponding unmodified agent. For example, the modified agent may exhibit decreased
immunostimulatory activity (e.g., when administered to a subject), increased stability (e.g., in
vivo, in a cell, when administered to a subject), and/or increased inhibition of expression of a
target nucleic acid molecule (e.g., a target mRNA (e.g., a FASN mRNA)), or any combination
thereof.

5.3.1 Nature of Nucleotide Modifications

[00141] Nucleotide modifications can include modification to any one of more of the
nucleoside and/or the internucleoside linkage. Nucleoside modifications include modification
to the sugar (e.g., ribose) moiety and/or the nucleobase. In some embodiments, the modified
agent (or component thereof) (e.g, antisense strand. sense strand, dsSRNA agent, etc.)

comprises one or more nucleotides comprising a modified sugar moiety. In some embodiments,
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the modified agent (or component thereof) (e.g., antisense strand, sense strand, dSRNA agent,
etc.) comprises one or more nucleotides comprising a modified nucleobase. In some
embodiments, the modified agent (or component thereof) (e.g., antisense strand, sense strand,
dsRNA agent, etc.) comprises one or more nucleotides comprising a modified internucleoside
linkage. In some embodiments, the modified agent (or component thereof) (e.g., antisense
strand, sense strand, dsRNA agent, etc.) comprises one or more nucleotides comprising one,
two, or three of a modified sugar moiety, a modified nucleobase, and/or a modified
internucleoside linkage.

[00142] Exemplary nucleotide modifications are described below and also known in the art,
see, e.g., W02021257782, W02013075035, W02022246251, and W02022271573, the entire

contents of each of which is incorporated by reference herein for all purposes.

5.3.1.1 Modified Nucleosides

[00143] In some embodiments, the modified agent (or any component thereof) (e.g,
antisense strand, sense strand, dsSRNA agent, etc.) comprises one or more nucleotide
comprising a modified nucleoside. As discussed above, nucleoside modifications can include
modification of the sugar (e.g, ribose) moiety and/or modification of the nucleobase.

] Sugar Modifications

[00144] In some embodiments, the modified agent (or any component thereof) (e.g,
antisense strand, sense strand, dsRNA agent, etc.) comprises one or more nucleotides
comprising a modified sugar (e.g., ribose) moiety.

[00145] The modified sugar (e.g, ribose) moiety can comprise, for example, a substituent
at any one or more position of the sugar (e.g., ribose), including e.g., positions 2', 4', and/or 5'.
In some embodiments, the modified sugar (e.g., ribose) comprises a substituent at 2" position
of the sugar (e.g, ribose). In some embodiments, the modified sugar (e.g., ribose) comprises a
substituent at 5' position of the sugar (e.g., ribose). In some embodiments, the modified sugar
(e.g., ribose) comprises a substituent at 5’ position of the sugar (e.g., ribose).

[00146] In some embodiments, the agent (or any component thereof) comprises any one or
more of the following substituents (e.g. at any position of the sugar (e.g., ribose) (e.g., at
position 2')): a group for improving the stability of the agent, a group for improving the
pharmacokinetic properties of the agent, or a group for improving the pharmacodynamic
properties of the agent, an RNA cleaving group, a reporter group, an intercalator, or other

substituents having similar properties.
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[00147] Exemplary substituents include, for example, but are not limited to, substitution
(e.g., at any position of the sugar (e.g., ribose) (e.g., at position 2')) with any one of the
following: OH; F; O-, S-, or N-alkyl; O-, S-, or N-alkenyl; O-, S- or N-alkynyl; or O-alkyl-O-
alkyl, wherein the alkyl, alkenyl and alkynyl can be substituted or unsubstituted C1 to C1o alkyl
or C2 to Cio alkenyl and alkynyl. Additional exemplary substitutions (e.g., at any position of
the sugar (e.g., ribose) (e.g., at position 2')) include, for example, but are not limited to,
substitution with any one of the following: O[(CH2)»O]m, CH3, O(CH2).OCH3, O(CH2)nNH>,
O(CH2)uCHs, O(CH2)nONHz, and O(CH2):ON[(CH2).CH3)]2. where n and m are from 1 to
about 10.

[00148] In some embodiments, the modified sugar (e. g, ribose) comprises any one of the
following modifications: 2'-O-methyl (2'-OMe), 2'0-methoxyethyl (2'-O-MOE), 2'deoxy-2'-
fluoro (2'-F), 2'-arabino-fluoro (2'-Ara-F), 2'-O-benzyl, 2'-O-methyl-4-pyridine (2-O-methyl-
4-pyridine (2'-O-CH2Py(4)).

[00149] In some embodiments, the agent (or any component thereof) comprises any of the
following substituents at the 2'-position of the sugar (e.g., ribose): Ci to Cio lower alkyl,
substituted lower alkyl, alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH3, OCN, Cl, Br, CN,
CF3, OCFs, SOCHs, SO2CHs, ONOz, NO2, N3, NHaz, heterocycloalkyl, heterocycloalkaryl,
aminoalkylamino, polyalkylamino, or a substituted silyl. In some embodiments, the agent (or
any component thereof) comprises a 2'-methoxyethoxy (2'-O—CH2CH20CH3, also known as
2'-0-(2-methoxyethyl) or 2’-MOE) (see, e.g., Martin et al., Helv. Chim. Acta, 1995, 78:486-
504, the entire contents of which is incorporated by reference herein for all purposes) (i.e., an
alkoxy-alkoxy group). In some embodiments, the agent (or any component thereof) comprises
a 2'-dimethylaminooxyethoxy, i.e., a O(CHz2)2ON(CHs)2 group, also known as 2'-DMAOQE; a
2'-dimethylaminoethoxyethoxy (also known in the art as 2'-O-dimethylaminoethoxyethyl or
2'-DMAEOQOE), i.e., 2’-0—CH>—O—CH>—N(CHz)2; a 5'-Me-2'-F nucleotide, a 5-Me-2'-
OMe nucleotide, a 5'-Me-2'-deoxynucleotide, (both R and S isomers in these three families); a
2'-alkoxyalkyl; and 2'-NMA (N-methylacetamide).

[00150] Exemplary US patents that describe the preparation of such modified sugar
structures include, but are not limited to, U.S. Pat. Nos. 4,981,957; 5,118,800, 5,319,080,
5,359,044; 5,393,878, 5,446,137, 5,466,786, 5,514,785, 5,519,134; 5,567.811; 5,576,427;
5,591,722, 5,597,909; 5,610,300; 5,627,053, 5,639,873, 5,646,265, 5,658,873, 5,670,633, and
5,700,920; the entire contents of each of the foregoing are hereby incorporated herein by
reference for all purposes.

(@  Non-Bicyclic Sugar Modifications
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[00151] In some embodiments, the modified sugar (e.g, ribose) moiety comprises a non-
bicyclic modified sugar (e.g., ribose) moiety. In some embodiments, the modified sugar (e.g.,
ribose) moiety comprises a furanosyl ring comprising one or more substituent groups none of
which bridges two atoms of the furanosyl ring to form a bicyclic structure. In some
embodiments one or more non-bridging substituent of a non-bicyclic modified sugar moiety is
branched. Such non bridging substituents may be at any position of the furanosyl, including
but not limited to substituents at the 2, 4', and/or 5’ positions.

[00152] In some embodiments, non-bicyclic modified sugar moiety comprises a substituent
group at the 2'-position of the sugar (e.g, ribose). Examples of 2'- substituent groups suitable
for non-bicyclic modified sugar moieties include but are not limited to: 2’-O-methyl (2'-OMe),
2'0-methoxyethyl (2'-0-MOE), 2'deoxy-2'-fluoro (2'-F), 2'-arabino-fluoro (2'-Ara-F), 2'-O-
benzyl, 2'-O-methyl-4-pyridine (2-O-methyl-4-pyridine (2'-O-CH2Py(4)), and 2'-O-N-alkyl
acetamide (e.g., 2'-O-N-methyl acetamide (“NMA”), 2'-O-N-dimethyl acetamide, 2'-O-N-
cthyl acetamide, and 2'-O-N-propyl acetamide). For example, see, e.g., US. 6,147.200,
Prakash et al., 2003, Org. Lett., 5, 403-6, the entire contents of which is incorporated by
reference herein for all purposes.

[00153] In some embodiments, the 2'-substituent group is a halo, allyl, amino, azido, SH,
CN, OCN, CF3, OCFs, O-C1-C1o alkoxy, O-C1-C1o substituted alkoxy, O-C1-C1o alkyl, O-Ci-
Cio substituted alkyl, S-alkyl, N(Rm)-alkyl, O-alkenyl, S-alkenyl, N(Rm)-alkenyl, O-alkynyl,
S-alkynyl, N(Rm)-alkynyl, O-alkylenyl-O- alkyl, alkynyl, alkaryl, aralkyl, O-alkaryl, O-
aralkyl, O(CH2)2SCH3,0(CH2)20N(Rm)(Rn) or OCH2C(=0)- N(Rm)(Rn), where each Rn
and Ry is, independently, H, an amino protecting group, or substituted or unsubstituted C1-C1o
alkyl, or a 2'-substituent group described in any one of the following: Cook et al, U.S.
6,531,584; Cook et al., U.S. 5.859,221; and Cook et al., U.S. 6,005,087, the entire contents of
which are incorporated herein by reference for all purposes. In some embodiments, these 2'-
substituent groups can be further substituted with one or more substituent groups independently
selected from among: hydroxyl, amino, alkoxy, carboxy, benzyl, phenyl, nitro (NO2), thiol,
thioalkoxy, thioalkyl, halogen, alkyl, aryl, alkenyl and alkynyl.

[00154] In some embodiments, a 2'-substituted non-bicyclic modified nucleoside comprises
a sugar moiety comprising a non-bridging 2’-substituent group selected from: F, NH2, N,
OCF3, OCHs, O(CH2);NH2, CH2CH=CH>», OCH2CH=CH2, OCH2CH20CH3, O(CH2):SCH3,
O(CHz2):0ON(Rm)(Rx), O(CH2)20(CHz):N(CH3)2, and N-substituted acetamide (OCH2C(=0)-
N(Rm)(Rn)), where each Rm and Ra is, independently, H, an amino protecting group, or

substituted or unsubstituted C1-Cio alkyl. In some embodiments, a 2'-substituted non-bicyclic
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modified nucleoside comprises a sugar moiety comprising a non-bridging 2'-substituent group
selected from: F, OCF, OCHs, OCH2CH:0CHs, O(CH2):SCH3, O(CHz2)20N(CHz)2,
O(CHz2)20(CH2)2N(CHs)2, and OCH2C(=0)-N(H)CHz (“NMA”). In some embodiments, a 2'-
substituted non-bicyclic modified nucleoside comprises a sugar moiety comprising a non-
bridging 2’-substituent group selected from: F, OCHs;, OCH2CH20CH3, and OCH2C(=0)-
N(H)CHs;.

[00155] In some embodiments, non-bicyclic modified sugar moiety comprises a substituent
group at the 3'-position of the sugar (e.g., ribose). Examples of substituent groups suitable for
the 3'-position of modified sugar moieties include but are not limited to alkoxy (e.g., methoxy),
alkyl (e.g., methyl, ethyl).

[00156] In some embodiments, non-bicyclic modified sugar moiety comprises a substituent
group at the 4'-position of the sugar (e.g., ribose). Examples of 4'-substituent groups suitable
for non-bicyclic modified sugar moieties include but are not limited to alkoxy (e.g, methoxy),
alkyl, and those described in Manoharan et al., WO 2015/106128.

[00157] In some embodiments, non-bicyclic modified sugar moiety comprises a substituent
group at the 5'-position of the sugar (e.g., ribose). Examples of substituent groups suitable for
the 5'-position of modified sugar moieties include, but are not limited to, vinyl (e.g., 5'-vinyl),
alkoxy (e.g., methoxy (e.g., 5'-methoxy)), and alkyl (e.g., methvl (R or S) (e.g, 5'-methyl (R
or S)), ethyl).

[00158] In some embodiments, non-bicyclic modified sugar moieties comprise more than
one non-bridging sugar substituent, for example, 2'-F-5'-methyl sugar moieties and the
modified sugar moieties and modified nucleosides described in Migawa et al, WO
2008/101157 and Rajeev et al., US2013/0203836, the entire contents of each of which is
incorporated herein by reference for all purposes.

[00159] In some embodiments, modified furanosyl sugar moieties and nucleosides
incorporating such modified furanosyl sugar moieties are further defined by isomeric
configuration. For example, a 2’- deoxyfuranosyl sugar moiety may be in seven isomeric
configurations other than the naturally occurring f-D- deoxyribosyl configuration. Such
modified sugar moieties are described in, e.g., WO 2019/157531, the entire contents of which
are incorporated by reference herein for all purposes.

[00160] In some embodiments, the sugar (e.g., ribose) modification comprises an unlocked
nucleotide (UNA). UNA is unlocked acyclic nucleic acid, wherein any of the bonds of the
sugar has been removed, forming an unlocked sugar (e.g., ribose) residue. For example, in

some embodiments, the bonds between C1'-C4’ have been removed (i.e., the covalent carbon-
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oxygen-carbon bond between the C1’ and C4' carbons). In some embodiments, the C2'-C3’
bond (i.e., the covalent carbon-carbon bond between the C2' and C3’ carbons) of the sugar (e.g.,
ribose) have been removed. See, e. g, Nuc. Acids Symp. Series, 52, 133-134 (2008) and Fluiter
et al., Mol. Biosyst., 2009, 10, 1039, the entire contents of which are incorporated herein by
reference. UNAs and methods of making are known in the art. See, e.g., US. Pat. No.
8.,314,227; and US2013/0096289; US2013/0011922; and US2011/0313020, the entire contents
of each of which are hereby incorporated herein by reference.

(b)  Bicyclic Sugar Modifications

[00161] In some embodiments, the modified sugar (e.g, rnbose) moiety comprises a
substituent that bridges two atoms of the furanosyl ring to form a second ring, resulting in a
bicyclic sugar (e.g.. ribose) moiety. In some embodiments, the bicyclic sugar (e.g., ribose)
moiety comprises a bridge between the 4' and the 2' furanose ring atoms. Examples of such 4’
to 2' bridging sugar substituents include but are not limited to: 4'-CH»-2', 4'-(CH2)2-2', 4'-
(CH2):-2', 4'-CH2-O-2' (“LNA”), 4-CH2-S-2', 4'-(CH:2)2-0-2' (“ENA”), 4'-CH(CH;)-0-2'
(referred to as “constrained ethyl” or ‘“cEt”), 4'-CHz- O-CH2-2', 4-CH2-N(R)-2', 4'-
CH(CH20CH3)-0-2' (*constrained MOE” or “cMOE”) and analogs thereof (see, e.g, Seth et
al., U.S. 7,399,845, Bhat et al., U.S. 7,569,686, Swayze et al., U.S. 7,741,457, and Swayze et
al., US. 8022.193), 4-C(CH3)(CH3)-0-2' and analogs thereof (see, e.g, Seth et al, U.S.
8.278,283), 4'- CH2-N(OCH3)-2' and analogs thereof (see, e.g., Prakash et al., U.S. 8,278,425),
4'-CH2-O-N(CHs)-2' (see, e.g., Allerson et al., U.S. 7,696,345 and Allerson et al., U.S.
8,124,745), 4'-CH2-C(H)(CHs)-2' (see, e.g., Zhou, et al., J. Org. Chem ,2QQ9, 74, 118-134),
4'-CH2-C(=CH2)-2' and analogs thereof (see, e.g. Seth et al., U.S. 8,278,426), 4'-C(R.Rv)-
N(R)-0-2', 4-C(RaRb)-O-N(R)-2", 4-CH2-0O-N(R)-2', and 4'-CH2-N(R)-0O-2", wherein each R,
Ra, and Ro is, independently, H, a protecting group, or Ci-C12 alkyl (see, e.g. Imanishi et al.,
U.S. 7,427,672). The entire contents of all of the foregoing references is incorporated by
reference herein for all purposes.

[00162] In some embodiments, such 4’ to 2’ bridges independently comprise from 1 to 4
linked groups independently selected from: -[C(Ra)(Rb)|n-, -[C(Ra)(Rp)|n-0-, -C(R2)=C(Ro)-,
-C(Ra)=N-, -C(=NRa)-, -C(=0)-, -C(=S)-, -O-, -Si(Ra)z-, -S(=0)X-, and -N(Ra)-; wherein: x 1s
0,1, 0r2:nis 1,2, 3, or 4; each Ra and Ry is, independently, H, a protecting group, hydroxyl,
Ci1-Ci2 alkyl, substituted C1-Ci2 alkyl, C2-Cr2 alkenyl, substituted C2-Ci2 alkenyl, C2-Ci2
alkynyl, substituted C2-Ci2 alkynyl, Cs-C2o aryl, substituted Cs-Czo aryl, heterocycle radical,

substituted heterocycle radical, heteroaryl, substituted heteroaryl, Cs-C7 alicyclic radical,
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substituted Cs-C7 alicyclic radical, halogen, OJ1, NJ1J2, SJ1, N3, COOJ1, acyl (C(=0)- H),
substituted acyl, CN, sulfonyl (S(=0)2-J1), or sulfoxyl (S(=0)-J1); and each J1 and J2 is,
independently, H, C1-C12 alkyl, substituted Ci-Ci2 alkyl, C2-Ci2 alkenyl, substituted C2-Cr2
alkenyl, C2-C12 alkynyl, substituted C2-C12 alkynyl, Cs-Cao aryl, substituted Cs-C20 aryl, acyl
(C(=0)- H). substituted acyl, a heterocycle radical, a substituted heterocycle radical, Ci-C12
aminoalkyl, substituted C1-C12 aminoalkyl, or a protecting group.

[00163]  Additional bicyclic sugar moieties are known in the art, see, for example: Freier et
al., Nucleic Acids Research, 1997, 25(22), 4429-4443, Albaek et al., J. Org. Chem., 2006, 71,
7731-7740, Singh et al ., Chem. Commun., 1998, 4, 455-456; Koshkin et al., Tetrahedron, 1998,
54, 3607-3630; Kumar et al., Bioorg. Med. Chem. Lett., 1998, 8, 2219-2222; Singh et al, J.
Org. Chem., 1998, 63, 10035-10039; Srivastava et al., J. Am. Chem. Soc., 2007,129, 8362-
8379;Wengel et a, US. 7,053,207; Imanishi et al,, U.S. 6,268,490; Imanishi et al. U.S.
6,770,748; Imanishi et al., U.S. RE44,779; Wengel et al., U.S. 6,794,499; Wengel et al., U.S.
6,670,461, Wengel et al., U.S. 7,034,133; Wengel et al., U.S. 8,080,644; Wengel et al., U.S.
8,034,909; Wengel etal., U.S. 8,153,365; Wengel et al., U.S. 7,572,582; Ramasamy et al., U.S.
6,525,191; Torsten et al., WO 2004/106356; Wengel et al., WO 1999/014226; Seth et al., WO
2007/134181; Seth et al., U.S. 7.547.684; Seth et al., U.S. 7.666.854; Seth et al., U.S.
8.088.746; Seth et al., U.S. 7,750,131; Seth et al., U.S. 8.030.467; Seth et al., U.S. 8,268.980;
Sethetal., U.S. 8546,556; Seth et al., U.S. 8,530,640; Migawa et al., U.S. 9,012,421; Seth et
al., U.S. 8,501,805; and U.S. Patent Publication Nos. Allerson et al., US2008/0039618 and
Migawa et al., US2015/0191727. The entire contents of all of the foregoing references is
incorporated by reference herein for all purposes.

[00164] In some embodiments, the modified sugar (e.g., ribose) comprises a constrained
ethyl nucleotide comprising a 4'-CH(CHs)—O-2' bridge. In some embodiments, the
constrained ethyl nucleotide is in the S conformation (S-cEt). In some embodiments, the
modified sugar (e.g, 1ibose) comprises a conformationally restricted nucleotide (CRN). CRNs
are nucleotide analogs with a linker connecting the C2' and C4' carbons of ribose or the C3 and
—C5' carbons of ribose. Representative publications that teach the preparation of certain of the
above include, but are not limited to, US2013/0190383; and W02013/036868, the entire
contents of each of which are hereby incorporated herein by reference.

[00165] In some embodiments, bicyclic sugar moieties and nucleosides incorporating such
bicyclic sugar moieties are further defined by isomeric configuration. For example, an LNA
nucleoside (described herein) may be in the o-L configuration or in the -D configuration.

Herein, general descriptions of bicyclic nucleosides include both isomeric configurations. Any
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of the foregoing bicyclic nucleosides can be prepared having one or more stereochemical sugar
configurations including for example a-L-ribofuranose and B-D-ribofuranose (see, e.g., WO
99/14226, the entire contents of which are incorporated herein by reference for all purposes).
[00166]  Additional representative U.S. Patents and U.S. Patent Publications that teach the
preparation of bicyclic nucleosides (e.g., locked nucleic acid) include, but are not limited to,
the following: U.S. Pat. Nos. 6,268.490; 6525.191; 6,670,461 6,770,748, 6.794.499;
6,998,484, 7,053,207, 7,034,133, 7,084,125, 7,399,845, 7,427,672, 7,569,686, 7,741,457,
8,022,193; 8,030,467, 8,278,425, 8,278,426, 8,278.283; US 2008/0039618; and US
2009/0012281, the entire contents of each of which are hereby incorporated herein by
reference.

(i)  Nucleobase Modifications

[00167] In some embodiments, the modified agent (or any component thereof) (e.g,
antisense strand, sense strand, dsRNA agent, etc.) comprises one or more nucleotides
comprising a modified nucleobase.

[00168]  As used herein, “unmodified” nucleobases refer to the purine bases adenine (A) and
guanine (G), and the pyrimidine bases thymine (T), cytosine (C), and uracil (U). Modified
nucleobases include other synthetic and natural nucleobases.

[00169] Modified nucleobases include, but are not limited to, 5-substituted pyrimidines, 6-
azapyrimidines, alkyl or alkynyl substituted pyrimidines, alkyl substituted purines, and N-2,
N-6 and 0-6 substituted purines. In certain embodiments, modified nucleobases are selected
from: 5-methylcytosine, 2-aminopropyladenine, 5-hydroxymethyl cytosine, xanthine,
hypoxanthine, deoxythimidine (dT), 2-aminoadenine, 6-N-methylguanine, 6-N-
methyladenine, 2-propyladenine , 2-thiouracil, 2-thiothymine and 2-thiocytosine, 5-propynyl
(-C=C-CH3) wracil, 5-propynylcytosine, 6-azouracil, 6-azocytosine, 6-azothymine, 5-
ribosyluracil (pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl, 8-
aza and other 8-substituted purines, S5-halo, particularly 5-bromo, S5-trifluoromethyl, 5-
halouracil, and 5-halocytosine, 7-methylguanine, 7-methyladenine, 2-F-adenine, 2-
aminoadenine, 7-deazaguanine, 7-deazaadenine, 3-deazaguanine, 3-deazaadenine, 6-N-
benzoyladenine, 2-N-isobutyrylguanine, 4-N-benzoylcytosine, 4-N-benzovluracil, 5-methyl 4-
Nbenzoylcytosine, S5-methyl 4-N-benzoyluracil, universal bases, hydrophobic bases.
promiscuous bases, size-expanded bases, and fluorinated bases. Further modified nucleobases
include tricyclic pyrimidines, such as 1,3-diazaphenoxazine-2-one, 1,3-diazaphenothiazine-2-

one and 9-(2-aminoethoxy)-1,3-diazaphenoxazine-2-one (G-clamp). Modified nucleobases
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may also include those in which the purine or pyrimidine base is replaced with other
heterocycles, for example 7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and 2-
pvridone. Further nucleobases include those disclosed in Merigan et al., U.S. 3,687,808; The
Concise Encyclopedia Of Polymer Science And Engineering, Kroschwitz, 1.1, Ed., John Wiley
& Sons, 1990, 858-859; Englisch et al., Angewandte Chemie, International Edition, 1991, 30,
613; Sanghvi, Y.S., Chapter 15, Antisense Research and Applications, Crooke, S.T. and
Lebleu, B., Eds., CRC Press, 1993, 273-288; and those disclosed in Chapters 6 and 15,
Antisense Drug Technology, Crooke S.T., Ed., CRC Press, 2008, 163-166 and 442-443; the
entire contents of each of which is incorporated herein by reference for all purposes.

[00170] In some embodiments, the modified nucleobase comprises a pseudouridine,
2'thiouridine (s2U), N6'-methyladenosine, S'methyleytidine (m°C), 5'fluoro-2'deoxyuridine,
N-ethylpiperidine 7-EAA triazole modified adenine, N-ethylpiperidine 6'triazole modified
adenine, 6-phenvlpyrrolo-cytosine (PhpC), 2'.4'-difluorotoluyl ribonucleoside (rF), or
S'nitroindole. In some embodiments, the modified nucleobase comprises a 5-substituted
pyrimidine; 6-azapyrimidine; or N-2, N-6 and 0-6 substituted purines (including 2-
aminopropyladenine,  5-propynyluracil and  S-propynylcytosine).  5-methylcytosine
substitutions have been shown to increase nucleic acid duplex stability by 0.6-1.2° C. (Sanghvi,
Y. S., Crooke, S. T. and Lebleu, B., Eds., dsSRNA Research and Applications, CRC Press, Boca
Raton, 1993, pp. 276-278) and are exemplary base substitutions, even more particularly when
combined with 2'-O-methoxyethyl sugar modifications.

[00171] Representative U.S. Patents an published applications that teach the preparation of
certain of the above noted modified nucleobases as well as other modified nucleobases include,
but are not limited to, U.S. Pat. Nos. 3,687,808, 4,845,205; 5,130,30; 5,134,066; 5,175,273,
5,367,066, 5,432,272; 5457187, 5,459,255, 5484,908; 5,502,177, 5,525,711; 5,552,540;
5,587,469; 5,594.121, 5,596,001; 5.614,617; 5,681,941 5,750,692: 6,015.886; 6.147.200;
6,166,197; 6,222.025; 6.235.887; 6,380,368: 6,528.640: 6.639,062: 6.617.438: 7.045.610:
7,427.672; 7.495,088; 5,130,302; 5,134,066, 5,175,273, 5367,066; 5,432,272, 5,434,257,
5,457,187, 5,459.255; 5.484.908: 5,502,177; 5,525.711; 5,552,540; U.S. 5,587,469 5,594.121;
5,596,001; 5,614,617; 5,645,985; 5,681,941; 5,811,534; 5,750,692; 5,948,903; 5,587.470;
5,457,191; 5,763,588; 5,830,653; 5,808,027, 6,166,199; and 6,005,096, the entire contents of

each of which is hereby incorporated herein by reference for all purposes.

5.3.1.2 Internucleoside Linkage Modifications
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[00172] In some embodiments, the modified agent (or any component thereof) (e.g,
antisense strand, sense strand, dsRNA agent, etc) comprises one or more modified
internucleoside linkage. Modified internucleoside linkages, compared to naturally occurring
phosphate linkages, can be used to alter, typically increase, nuclease resistance of an agent
(e.g., described herein).

[00173] The naturally occurring internucleoside linkage of RNA and DNA is a 3' to 5'
phosphodiester linkage. In some embodiments, the modified internucleoside linkage contains
anormal 3'-5' linkage. In some embodiments, the modified internucleoside linkage contains a
2'-5" linkage. In some embodiments, the modified interucleoside linkage has an inverted
polarity wherein the adjacent pairs of nucleoside units are linked e.g., 3'-5' to 5'-3" or 2'-5' to
52",

[00174] The two main classes of modified internucleoside linking can be defined by the
presence or absence of a phosphorous atom.

(i) Modified Phosphorous Containing Internucleoside Linkages

[00175] 1In some embodiments, the modified internucleoside linkage comprises a
phosphorous atom. Representative modified phosphorus-containing internucleoside linkages
include but are not limited to phosphorothioates (PS (Rp isomer or Sp isomer)) (e.g,
5'phosphorothioate), phosphotriesters, phosphoramidates (e.g., 3'-amino phosphoramidate and
aminoalkylphosphoramidates), chiral phosphorothioates, phosphorodithioates (PS2),
aminoalkylphosphotriesters, methyl and other alkyl phosphonates (e.g., methylphosphonate
(MP),  3'-alkylene  phosphonates), methpxvpropyl-phosphonates (MOP),  5'-(E)-
vinylphosphonates, 5'methyl phosphonates, (S)-5'C-methyl with phosphates, phosphinates,
thionophosphoramidates, thionoalkylphosphonates, thionoal kylphosphotriesters,
boranophosphates, and peptide nucleic acids (PNAs).

[00176] Methods of preparing polynucleotides containing one or more modified
phosphorus-containing internucleoside linkage are known in the art. See, e.g., U.S. Pat. Nos.
3,687,808; 4,469.863; 4,476,301, 5,023,243; 5,177,195, 5,188,897, 5,264,423, 5,276,019,
5,278,302, 5,286,717, 5,321,131, 5,399,676, 5,405,939, 5,453,496, 5,455,233, 5,466,677,
5,476,925; 5,519,126; 5,536,821; 5,541,316; 5,550,111; 5,563,253; 5,571,799; 5,587361;
5,625.,050; 6,028,188; 6,124.445; 6,160,109; 6,169,170; 6,172,209; 6, 239,265; 6,277.603;
6,326,199; 6,346,614; 6,444,423, 6,531,590; 6,534,639, 6,608,035; 6,683,167; 6,858,715,
6,867,294; 6,878,805; 7,015,315, 7,041,816; 7,273,933; 7,321,029, and U.S. Pat. RE39464,
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the entire contents of each of which are hereby incorporated herein by reference for all
purposes.

(ii)  Modified Non-Phosphorous Containing Internucleoside Linkages

[00177] In some embodiments, the modified internucleoside linkage does not contain a
phosphorous atom. Modified internucleoside linkages that do not include a phosphorus atom
therein have backbones that are formed by short chain alkyl or cycloalkyl internucleoside
linkages, mixed heteroatoms and alkyl or cycloalkyl internucleoside linkages, or one or more
short chain heteroatomic or heterocyclic internucleoside linkages. These include those having
morpholino linkages (formed in part from the sugar portion of a nucleoside); siloxane
backbones; sulfide, sulfoxide and sulfone backbones; formacetyl and thioformacetyl
backbones; methylene formacetyl and thioformacetyl backbones; alkene containing
backbones; sulfamate backbones; methyleneimino and methylenehydrazino backbones;
sulfonate and sulfonamide backbones; amide backbones; and others having mixed N, O, S, and
CH2 component parts.

[00178] Representative non-phosphorous containing internucleoside linking groups include
but are not limited to methylenemethylimino (-CH2-N(CH3)-O-CHa-), thiodiester,
thionocarbamate (-O-C(=0)(NH)-S-); siloxane (-0-SiH2-O-); and N N'-dimethylhydrazine (-
CH2-N(CH3)-N(CHs)-).

[00179] Methods of preparing polynucleotides comprising modified internucleoside
linkages do not contain a phosphorous atom are known in the art. See, e.g, U.S. Pat. Nos.
5,034,506; 5,166,315, 5,185,444; 5214,134; 5216,141; 5,235,033; 5,64,562; 5,264,564
5.405,038: 5,434,257, 5.466,677; 5470967, 5489.677; 5,541 ,307; 5,561,225; 5,596,086
5,602,240; 5,608,046; 5,610,289; 5,618,704; 5,623,070; 5,663,312; 5,633,360; 5,677,437; and

5,677,439, the entire contents of each of which are hereby incorporated herein by reference.

58.3.1.3 Additional Exemplary Nucleotide Modifications

[00180] In some embodiments, the modified agent comprises one or more RNA mimetic in
which both the sugar and the internucleoside linkage of the nucleotide units are replaced with
novel groups. The nucleobase units are maintained for hybridization with an appropriate
nucleic acid target (e.g., atarget mRNA). In some embodiments, the RNA mimetic 15 a peptide
nucleic acid (PNA). In PNAs, the ribose moiety of the RNA nucleotide is replaced with an
amide containing moiety (e.g., an aminoethylglycine). The nucleobases are retained and are
bound directly or indirectly to aza nitrogen atoms of the amide. Representative US patents that

teach the preparation of PNA compounds include, but are not limited to, U S. Pat. Nos.
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5,539,082; 5,714,331; and 5,719,262, the entire contents of each of which are hereby
incorporated herein by reference. Additional PNA compounds suitable for use in the agents
described herein are described in, for example, in Nielsen et al., Science, 1991, 254, 1497-
1500, the entire contents of which is incorporated by reference herein for all purposes.

[00181] Potentially stabilizing modifications to the terminal ends of the agents (e.g,
described herein) can also be incorporated to agents described herein. For example, N-
(acetylaminocaproyl)-4-hydroxyprolinol  (Hyp-C6-NHAc), N-(caproyl-4-hydroxyprolinol
(Hyp-C6), N-(acetyl-4-hydroxyprolinol (Hyp-NHAc), thymidine-2'-O-deoxythymidine
(ether), N-(aminocaproyl)-d-hydroxyprolinol (Hyp-C6-amino), 2-docosanoyl-uridine-3"-
phosphate, inverted base dT(idT) and others. Such modifications are known in the art. See, e.g.,

WO02011/005861, the entire contents of which is incorporated herein by reference.

5.3.2 Extent of Modified Nucleotides

[00182] In some embodiments, at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 100% of the nucleotides of the
agent (or any component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an
antisense strand, a sense strand, a dsRNA agent, RNAi agent) are modified. In some
embodiments, about 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%., 75%, 80%,
85%, 90%, 95%, or 100% of the nucleotides of the agent (or any component (e.g., nucleic acid
molecule) thereof) (e.g., described herein, e.g., an antisense strand, a sense strand, a dSRNA
agent, RNAI agent, etc.) are modified. In some embodiments, at least 1, 2, 3, 4,5, 6,7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 of the
nucleotides of the agent (or any component (e.g., nucleic acid molecule) thereof) (e.g.,
described herein, e.g., an antisense strand, a sense strand, a dsSRNA agent, RNAI agent, etc.)
are modified. In some embodiments, substantially all of the nucleotides of the agent (or any
component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an antisense
strand, a sense strand, a dsSRNA agent, RNAi agent, etc.) are modified. In some embodiments,
all of the nucleotides of the agent (or any component (e.g., nucleic acid molecule) thereof) (e.g.,
described herein, e.g., an antisense strand, a sense strand, a dsSRNA agent, RNAi agent, etc.)
are modified.

[00183] In some embodiments, at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, or 100% of the nucleotides of the sense and/or antisense
strand are modified. For example, at least 50% of the nucleotides of the sense strand and/or

antisense strand may be modified. For example, at least 55% of the nucleotides of the sense
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strand and/or antisense strand may be modified. For example, at least 60% of the nucleotides
of the sense strand and/or antisense strand may be modified. For example, at least 65% of the
nucleotides of the sense strand and/or antisense strand may be modified. For example, at least
70% of the nucleotides of the sense strand and/or antisense strand may be modified. For
example, at least 75% of the nucleotides of the sense strand and/or antisense strand may be
modified. For example, at least 80% of the nucleotides of the sense strand and/or antisense
strand may be modified. For example, at least 85% of the nucleotides of the sense strand and/or
antisense strand may be modified. For example, at least 90% of the nucleotides of the sense
strand and/or antisense strand may be modified. For example, at least 90% of the nucleotides
of the sense strand and/or antisense strand may be modified. For example, at least 95% of the
nucleotides of the sense strand and/or antisense strand may be modified. In some embodiments,
substantially all (or all) of the nucleotides in the sense strand and/or antisense strand are
modified. In some embodiments, at least one of the modified nucleotides comprises a modified
sugar (e.g., ribose moiety). In some embodiments, at least one of the modified nucleotides
comprises a modified nucleobase. In some embodiments, the sense strand comprises at least
one modified internucleoside linkage and/or the antisense strand comprises at least one
modified intemucleoside linkage.

[00184] In some embodiments, not more than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19,
18,17,16,15,14,13,12,11,10,9,8,7,6,5, 4, 3, 2, or 1 of the nucleotides of the of the agent
(or any component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an
antisense strand, a sense strand, a dsSRNA agent, RNAI agent, etc.) are unmodified. In some
embodiments, not more than 10, 9, 8, 7, 6, 5, 4, 3, 2, or 1 of the nucleotides of the agent (or
any component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an antisense
strand, a sense strand, a dsRNA agent, RNAi agent, etc.) are unmodified. In some
embodiments, not more than 25%, 30%, 35%, 40%, 45%., 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, or 100% of the nucleotides of the agent (or any component (e.g., nucleic
acid molecule) thereof) (e.g., described herein, e.g, an antisense strand, a sense strand, a
dsRNA agent, RNAi agent, etc.) are unmodified.

[00185] In some embodiments, at least 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 100% of the nucleotides of the
agent (or any component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an
antisense strand, a sense strand, a dsSRNA agent, RNAi agent) are unmodified. In some
embodiments, about 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%. 65%. 70%. 75%, 80%,
85%, 90%, 95%, or 100% of the nucleotides of the agent (or any component (e.g., nucleic acid
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molecule) thereof) (e.g., described herein, e.g., an antisense strand, a sense strand, a dSRNA
agent, RNAI agent, etc.) are unmodified. In some embodiments, at least 1,2,3.4,5,6,7,8,9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23. 24, 25, 26, 27, 28, 29 or 30 of the
nucleotides of the agent (or any component (e.g., nucleic acid molecule) thereof) (e.g,
described herein, e.g.. an antisense strand, a sense strand, a dSRNA agent, RNAI agent, etc.)
are unmodified. In some embodiments, substantially all of the nucleotides of the agent (or any
component (e.g, nucleic acid molecule) thereof) (e.g., described herein, e.g., an antisense
strand, a sense strand, a dsRNA agent, RNAi agent, etc.) are unmodified. In some
embodiments, all of the nucleotides of the agent (or any component (e.g., nucleic acid
molecule) thereof) (e.g., described herein, e.g., an antisense strand, a sense strand, a dSRNA
agent, RNAI agent, etc.) are unmodified.

[00186] In some embodiments, not more than 30, 29, 28, 27, 26, 25, 24, 23,22, 21,20, 19,
18,17,16,15,14,13,12,11,10,9,8,7, 6,5, 4, 3, 2, or 1 of the nucleotides of the of the agent
(or any component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an
antisense strand, a sense strand, a dsRNA agent, RNAi agent, etc.) are modified. In some
embodiments, not more than 10, 9, 8, 7, 6, 5, 4, 3, 2, or 1 of the nucleotides of the agent (or
any component (e.g., nucleic acid molecule) thereof) (e.g., described herein, e.g., an antisense
strand, a sense strand, a dsSRNA agent, RNAi agent, etc.) are modified. In some embodiments,
not more than 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, or 100% of the nucleotides of the agent (or any component (e.g., nucleic acid molecule)
thereof) (e.g., described herein, e.g., an antisense strand, a sense strand, a dSRNA agent, RNAi
agent, etc.) are modified.

[00187] In some embodiments, the RNAi agent (e.g., antisense strand, sense strand, dsSRNA
agent (e.g., described herein)) comprises one or more non-naturally internucleoside linkage. In
some embodiments, at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95%, or 100% of the internucleoside linkages of the RNAi1 agent (e.g,
antisense strand, sense strand, dsRNA agent (e.g., described herein)) are non-naturally
occurring. In some embodiments, at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, or 100% of the or internucleoside linkages of the RNAI
agent (e.g., antisense strand, sense strand, dsSRNA agent (e.g., described herein)) are chemically

modified.

5.4  Conjugates
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[00188] In some embodiments, the agent (e.g., described herein) (e.g., RNAI agent, dSRNA
agent, antisense strand, sense strand) comprises a heterologous moiety (e.g., operably
connected to the agent). Therefore, further provided herein are conjugates comprising an agent
(e.g., described herein) (e.g., RNAI agent, dsSRNA agent, antisense strand, sense strand) and a
heterologous moiety (e.g.. operably connected to the agent). It is clear from the disclosure, but
for the sake of clarity, the conjugate an comprise a modified agent (e.g., described herein, see,
eg, §3.3)

[00189] In some embodiments, the heterologous moiety modifies one or more property of
the agent (e.g., described herein) (e.g, RNAi agent, dsSRNA agent, antisense strand, sense
strand) to which it is conjugated. Exemplary properties include, but are not limited to,
pharmacodynamics, pharmacokinetics, stability, absorption, activity, tissue distribution,
cellular distribution, cellular uptake, charge, half-life, clearance, and binding affinity to a target
nucleic acid molecule (e.g., a target mRNA).

[00190] In some embodiments, the heterologous moiety enhances the distribution and/or
uptake (e.g., into a cell, e.g, into a cell in a subject) of the agent (e.g., described herein) (e.g.,
RNAI agent, dsSRNA agent, antisense strand, sense strand) (e.g., as compared to an agent that
lacks the heterologous moiety). In some embodiments, the heterologous moiety alters (e.g,
extends) the lifetime (e.g., in vivo) of the agent (e.g, described herein) (e.g., RNAI agent,
dsRNA agent, antisense strand, sense strand) (e.g., as compared to an agent that lacks the
heterologous moiety). In some embodiments, the heterologous moiety provides an enhanced
affinity for a selected target, e.g., a selected molecule, cell type, compartment (e.g., cell type,
tissue, organ or region of the body) (e.g., as compared to an agent that lacks the heterologous
moiety).

[00191] Insome embodiments, the heterologous moiety enhances the activity (e.g., in acell,
e.g., inacell in a subject) of the agent (e.g., described herein) (e.g., RNAI agent, dsSRNA agent,
antisense strand, sense strand) (e.g., as compared to an agent that lacks the heterologous
moiety). Activity can include, e.g, degradation of a target mRNA (e.g, a FASN mRNA),
inhibition of expression of a target gene (e.g., a FASN gene), and/or reduction in the expression
of atarget gene (e.g., a FASN gene),

[00192] In some embodiments, the heterologous moiety imparts a new property on the agent
(e.g, described herein) (e.g., RNAi agent, dSRNA agent, antisense strand, sense strand) to
which it is conjugated. For example, fluorophores or reporter groups that enable detection of
the agent (e.g., described herein) (e.g, RNAi agent, dsRNA agent, antisense strand, sense
strand).
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[00193] It is to be understood the heterologous moieties can impart multiple (e.g., any
combination of the foregoing) properties of the agent (e.g., described herein) (e.g., RNA1 agent,
dsRNA agent, antisense strand, sense strand).

[00194] In some embodiments, wherein the agent is a dsSRNA agent comprising a double
stranded region. the heterologous moiety does not take part in, does not alter, and/or does not

interfere with, the creation of a double strand region.

5.4.1 Heterologous Moieties

[00195]  Heterologous moieties, include for example, but are not limited to, carbohydrates,
peptides, proteins (e.g., antibodies or functional fragments or varants thereof; ligands (e.g., of
a target receptor)), lipids, polymers, small molecules, intercalators, reporter molecules,
polyamines, polyamides, vitamin moieties, polyethylene glycols, thioethers, polyethers,
cholesterols, thiocholesterols, cholic acid moieties, folate, lipophilic groups, phospholipids,
biotin, phenazine, phenanthridine, anthraquinone, adamantane, acridine, fluoresceins,
rhodamines, coumarins, fluorophores, and dyes.

[00196] In some embodiments, the heterologous moiety is a carbohydrate, peptide, protein
(e.g., antibody or functional fragment or variant thereof, e.g., ligand (e.g.. of a target receptor)),
lipid, polymer, small molecule, or any combination thereof In some embodiments, the
heterologous moiety comprises an active drug substance. In some embodiments, the
heterologous moiety does not contain an active drug substance.

[00197] Exemplary heterologous moieties (e.g., targeting moieties), further include but are
not limited, to carbohydrate moieties (e.g., GalNAc and GalNAc derivatives (See, e.g, U.S.
Patent No. 8,106,022 and W02019055633)); lipid moieties such as a cholesterol moiety (see,
e.g., Letsinger et al., Proc. Natl. Acid. Sci. USA, 1989, 86: 6553-6556); cholic acid (see, e.g,
Manoharan et al., Biorg. Med. Chem. Let., 1994, 4:1053-1060), a thioether, e.g, beryl-S-
tritylthiol (see, e.g., Manoharan et al., Ann. N'Y. Acad. Sci., 1992, 660:306-309; Manoharan
et al., Biorg. Med. Chem. Let., 1993, 3:2765-2770), thiocholesterols (see, e.g., Oberhauser et
al., Nucl. Acids Res., 1992, 20:533-538), aliphatic chains (e.g., dodecandiol or undecyl
residues) (see, e.g., Saison-Behmoaras et al., EMBO J, 1991, 10:1111-1118; Kabanov et al.,
FEBS Lett., 1990, 259:327-330; Svinarchuk et al., Biochimie, 1993, 75:49-54), phospholipids
(e.g, dihexadecyl-rac-glycerol or triethyl-ammonium 1,2-di-O-hexadecyl-rac-glycero-3-
phosphonate) (see, e.g., Manoharan et al., Tetrahedron Lett., 1995, 36:3651-3654; Shea et al.,
Nucl. Acids Res., 1990, 18:3777-3783); polyamine or polyethylene glycol chains (see, e.g,

Manoharan et al., Nucleosides & Nucleotides, 1995, 14:969-973); adamantane acetic acids
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(see, e.g., Manoharan et al., Tetrahedron Lett., 1995, 36:3651-3654); palmityl moieties (see,
e.g., Mishra et al., Biochim. Biophys. Acta, 1995, 1264:229-237); and octadecylamine or
hexylamino-carbonyloxycholesterol moiety (see, e.g., Crooke et al., J. Pharmacol. Exp. Ther,
1996, 277:923-937). The entire contents of each of the foregoing references is incorporated
herein by reference for all purposes. Additional carbohydrate heterologous moieties (and
linkers) suitable for use in conjugates described herein include those described in PCT
Publication Nos. WO 2014/179620 and WO 2014/179627, the entire contents of each of which

are incorporated herein by reference for all purposes.

5.4.1.1 Targeting Moieties

[00198] In some embodiments, the heterologous moiety is a targeting moiety. In some
embodiments, the targeting moiety enhances distribution of the agent (e.g., described herein)
(e.g, RNAI agent, dsRNA agent, antisense strand, sense strand) to a target cell (or population
of cells), tissue, and/or organ (e.g, as compared to an agent that lacks the targeting moiety). In
some embodiments, the targeting moiety enhances the uptake of the agent (e.g., described
herein) (e.g., RNAi agent, dsSRNA agent, antisense strand, sense strand) into a target cell (or
population of cells) (e.g., as compared to an agent that lacks the targeting moiety). In some
embodiments, the targeting moiety provides enhanced affinity for a selected target, e.g,
molecule, cell, cell type, compartment, e g., a cellular or organ compartment, tissue, organ or
region of the body, (e.g., as compared to an agent that lacks the targeting moiety).

[00199] In some embodiments, the targeting moiety specifically binds to a target molecule
(e.g., protein, carbohydrate, lipid, etc.) expressed on the surface of a target cell, tissue, and/or
organ. In some embodiments, the target molecule is a protein, carbohydrate, or lipid. In some
embodiments, the target molecule is a receptor.

(i) Hepatocyte Targeting Moieties

[00200] In some embodiments, the targeting moiety specifically binds to a target molecule
(e.g., protein, carbohvdrate, lipid, etc.) expressed by hepatocytes (¢.g., on the surface of the
surface of hepatocytes). In some embodiments, the targeting moiety specifically binds to a
target molecule protein (e.g, receptor) expressed on the surface of hepatocytes.

[00201] In some embodiments, the targeting moiety comprises a carbohydrate. Exemplary
carbohydrate targeting moieties are described in WO2019055633, the entire contents of which
1s incorporated by reference herein for all purposes. In some embodiments, the carbohydrate is

a monosaccharide. In some embodiments, the carbohydrate is a polysaccharide.
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[00202] In some embodiments, the targeting moiety comprises at least one (e.g., at least 2,
3, 4, or more) N-acetylgalactosamine (GaINAc) or GalNAc derivative. In some embodiments,
the targeting moiety comprise a plurality (e.g, 2, 3, 4, 5, or 6) of GalNAc moieties and/or
GalNAc derivatives. In some embodiments, the targeting moiety comprise a plurality (e.g, 2,
3,4, 5, or 6) of GaINAc moieties and/or GalNAc derivatives each independently attached to a
plurality of nucleotides of the agent (e.g., described herein) (e.g., RNAi agent, dSRNA agent,
antisense strand, sense strand) through a plurality of linkers (e.g., monovalent linkers). In some
embodiments, the GalNAc targeting moiety serves to target the agent to hepatocytes through
specific binding to the asialoglycoprotein receptor.

[00203] Exemplary GalNAc conjugates, which comprise one or more GalNAc and/or
derivative thereof, are known the art. See, e.g., in U.S. Patent No. 8,106,022, the entire contents
of which is hereby incorporated herein by reference for all purposes. Additional exemplary
GalNAc targeting moieties are described below.

[00204] In some embodiments, the targeting moiety (e.g, GalNAc targeting moiety)

comprises any one of the following formulas:
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[00205] In one embodiment, the targeting moiety comprises the GalNAc targeting moiety

set forth in below in Formula II:
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[00206] In one embodiment, the targeting moiety comprises the GalNAc targeting moiety

and linker set forth below in Formula I:
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.[00207] In one embodiment, the targeting moiety comprises N-[tris(GalNAc)-amido-
dodecanoyl)]-4-hydroxyprolinol [Hyp-(GalNAc-alkyl)3].

[00208] In one embodiment, the targeting moiety comprises (2S,4R)-1-[29-[[2-
(acetylamino)-2-deoxy--D-galactopyranosyl|oxy|-14,14-bis| [3-[|3-[ [5-[[2-(acetylamino)-2-
deoxy-p-D-galactopyranosyl|oxy|-1-oxopentyl]amino|propyl|amino]-3-oxopropoxy |methyl]-
1,12,19,25-tetraoxo-16-oxa-13,20,24-triazanonacos-1-yl|-4-hy droxy-2-
hydroxymethylpyrrolidine.

5.4.2 Linkers

[00209] In some embodiments, the agent (e.g., described herein) (e.g., RNAi agent, dsSRNA
agent, antisense strand, sense strand) is directly attached to the heterologous moiety (e.g,
targeting moiety) (e.g, directly attached through a single chemical bond). In some
embodiments, the agent (e.g, described herein) (e.g., RNAI agent, dsSRNA agent, antisense
strand, sense strand) is indirectly attached to the heterologous moiety (e.g., targeting moiety).
In some embodiments, the agent (e.g., described herein) (e.g., RNAi agent, dSRNA agent,
antisense strand, sense strand) is indirectly attached to the heterologous moiety via a linker.
[00210]  Suitable linkers for use in the conjugates described herein are known in the art and
can be evaluated by a person of ordinary skill in the art using standard methods. Exemplary
linkers and components thereof for use in the conjugates described herein are also described
below.

[00211] Linkers typically comprise a direct bond or an atom such as oxygen or sulfur, a unit
such as NR8, C(0), C(O)NH, SO, SO2, SO2NH or a chain of atoms, such as, but not limited
to, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, arylalkyl, arylalkenyl, arvlalkynyl, heteroarylalkyl, heteroarylalkenyl,
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heteroarylalkynyl, heterocyclylalkyl, heterocyclylalkenyl, heterocyclylalkynyl, aryl,
heteroaryl, heterocyclyl, cycloalkyl, cycloalkenyl, alkylarylalkyl, alkylarylalkenyl,
alkylarylalkynyl, alkenylarylalkyl, alkenylarylalkenyl, alkenylarylalkynyl, alkynylarylalkyl,
alkynylarylalkenyl,  alkynylarylalkynyl, alkylheteroarylalkyl, alkylheteroarylalkenyl,

alkylheteroarylalkynyl, alkenylheteroarylalkyl, alkenylheteroarylalkenyl,
alkenylheteroarylalkynyl, alkynylheteroarylalkyl, alkynylheteroarylalkenyl,
alkynylheteroarylalkynyl, alkylheterocyclylalkyl, alkylheterocyclylalkenyl,
alkylhererocy clylalkynyl, alkenylheterocyclylalkyl, alkenylheterocyclylalkenyl,

alkenylheterocyclylalkynyl, alkynylheterocyclylalkyl, alkynylheterocyclylalkenyl,
alkynylheterocyclylalkynyl,  alkylaryl,  alkenylaryl,  alkynylaryl,  alkylheteroaryl,
alkenylheteroaryl, alkynylhereroaryl, which one or more methylenes can be interrupted or
terminated by O, S, S(0), SOz, N(R8), C(0), substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, or substituted or unsubstituted heterocyclic; where R8 is hydrogen,
acyl, aliphatic, or substituted aliphatic. In one embodiment, the linker is about 1-24 atoms, 2-
24,3-24, 4-24, 5-24,6-24, 6-18, 7-18, 8-18, 7-17, 8-17, 6-16, 7-17, or 8-16 atoms.

[00212] In some embodiments, the linker comprises ethylene glycol, nucleosides, or amino
acid units. In some embodiments, the linker comprises one or more groups selected from alkyl,
amino, oxo, amide, disulfide, polyethylene glycol, ether, thioether, and hydroxylamino. In
some embodiments, the linker comprises groups selected from alkyl, amino, oxo, amide and
ether groups. In some embodiments, the linker comprises groups selected from alkyl and amide
groups. In some embodiments, the linker comprises groups selected from alkyl and ether
groups. In some embodiments, the linker comprises at least one phosphorus moiety. In some
embodiments, the linker comprises at least one phosphate group. In some embodiments, the
linker comprises at least one neutral linking group. Exemplary linkers include but are not
limited to pyrrolidine, 8-amino-3,6-dioxaoctanoic acid (ADO), succinimidyl 4-(N-
maleimidomethyl) cyclohexane-1-carboxylate (SMCC), 6-aminohexanoic acid (AHEX or
AHA). Additional exemplary linkers include but are not limited to substituted or unsubstituted
Ci-Cw alkyl, substituted or unsubstituted C2-C10 alkenyl or substituted or unsubstituted C2-
C10 alkynyl, wherein a nonlimiting list of preferred substituent groups includes hydroxyl,
amino, alkoxy, carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen, alkyl, aryl. alkenyl
and alkynyl.

[00213] In some embodiments, the linker is bifunctional. In general, a bifunctional linker
comprises at least two functional groups. One of the functional groups is selected to react with

a particular site on an agent (e.g., described herein) and the other is selected to react with a
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heterologous moiety (e.g., described herein). Examples of functional groups used in a
bifunctional linkers include but are not limited to electrophiles for reacting with nucleophilic
groups and nucleophiles for reacting with electrophilic groups. In some embodiments,
bifunctional linking moieties comprise one or more groups selected from amino, hydroxyl,
carboxylic acid, thiol, alkyl, alkenyl, and alkynyl.

[00214] Tn some embodiments, the linker is a monovalent linker, a bivalent linker, a trivalent
linker, or a tetravalent linker.

[00215] In some embodiments, the linker comprises or consists of the linker set forth above

in Formula 1.

54.2.1 Cleavable Linkers

[00216] Insome embodiments, the linker is non-cleavable. In some embodiments, the linker
is cleavable. Cleavable linkers contain at least one (or a plurality of) cleavable bonds that are
susceptible to one or more cleavage agent. Exemplary classes of cleavable linkers include, but
are not limited to, redox cleavable linkers, phosphate based cleavable linkers, acid cleavable
linkers, ester-based cleavable linkers, and peptide-based cleavable linkers. In certain
embodiments, a cleavable bond is selected from among: an amide, an ester, an ether, one or
both esters of a phosphodiester, a phosphate ester, a carbamate, or a disulfide.

[00217]  Cleavable linkers may be advantageous when a stable conjugate is desired under a
first set of conditions but under a second set of conditions it is advantageous to release the
agent (e.g., described herein) from the heterologous moiety (e.g., described herein). For
example, in some embodiments, it may be desirable to have a sufficiently stable conjugate
outside of a cell (e.g., within a subject (e.g.. within the blood or serum of a subject)), and upon
entry into a cell (e.g., a target cell (e.g, a target cell within a subject)) have the linker cleaved
to release the agent (e.g., described herein) from the heterologous moiety (e.g., described
herein). In some embodiments, the linker is not cleaved (or is cleaved at a lower rate) under a
first condition relative to under a second condition. In some embodiments, the first condition
is within the blood (e.g,, of a subject) (or in an in vitro system sufficient to mimic the conditions
of the blood within a subject) and the second condition is with a cell (e.g., a cell within a
subject) (or in an in vitro system sufficient to mimic the conditions of a cell within a subject).
[00218] The suitability of a cleavable linker can be assessed by standard methods known in
the art. In general, the suitability of a cleavable linker can be evaluated by testing the ability of
a cleavage agent (or condition) to cleave the candidate linker (e.g., the cleavage bond(s)). In

some embodiments, it may be desirable to further test the ability of the linker to resist cleavage
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under a certain condition (e.g., within the blood or serum of subject, when in contact with a
non-target cell, tissue, organ).

[00219] In some embodiments, the linker is a redox cleavable linker that is cleaved upon
reduction or oxidation. An example of a reductively cleavable linker is a disulphide (-S-S-)
containing linker. Redox cleavable linkers can be evaluated using methods analogous to those
described above.

[00220] In some embodiments, the linker is a phosphate-based cleavable linker. A
phosphate-based cleavable linker is cleaved by agents that degrade or hydrolyze the phosphate
group. For example, in cells, enzymes such as phosphatases are capable of cleaving phosphate
groups. Examples of phosphate-based linkers include those comprising any of the following -
0-P(0)(ORk)-O-, -OP(S)(ORk)-O-, -O-P(S)(SRk)-O-, -S-P(0)(ORk)-O-, -O-P(O)(ORk)-S-, -
S-P(0)(ORk)-S-, -OP(S)(ORk)-S-, -S-P(S)(ORk)-O-, -O-P(0)(Rk)-O-, -O-P(S)(Rk)-O-, -S-
P(O)(Rk)-O-, -S-P(S)(Rk)-O-, -S-P(O)(Rk)-S-, -O-P(S)(" Rk)-S-, wherein Rk at each
occurrence can be, independently, C1-C20 alkyl, C1-C20 haloalkyl, C6-C10 aryl, or C7-C12
aralkyl. Exemplary embodiments include are -OP(0)(OH)-0-, -O-P(S)(OH)-0O-, -O-P(S)(SH)-
0-, -S-P(0)(OH)-0O-, -O-P(O)(OH)-S-, -S-P(0)(OH)-S-, -O-P(S)(OH)-S~, -S-P(S)(OH)-O-, -
0-P(0)(H)-O-, -0O-P(S)(H)-O-, -S-P(O)(H)-0, -S-P(S)(H)-O-, -S-P(O)(H)-S-, or -O-P(S)(H)-
S-. Phosphate based cleavable linker can be evaluated using methods analogous to those
described above.

[00221] In some embodiments, the linker 1s an acid cleavable linker. An acid cleavable
linker is cleaved under acidic conditions. For example, in some embodiments the acid cleavable
linker can be cleaved in an acidic environment with a pH of about 6.5 or less (e.g., about 6.0,
5.5, 5.0, or less). In some embodiments the acid cleavable linker can be cleaved by enzymes
that can act as a general acid. In a cell (e.g., within a subject), specific low pH organelles, such
as endosomes and lysosomes can provide a cleaving environment for acid cleavable linkers.
Examples of acid cleavable linkers include but are not limited to hydrazones, esters, and esters
of amino acids. Acid cleavable groups can have the general formula -C=NN-, C(0)O, or -
0OC(0). Acid cleavable linkers can be evaluated using methods analogous to those described
above.

[00222] In some embodiments, the linker is an ester-based cleavable linker. An ester-based
cleavable linker is cleaved by enzymes such as esterases and amidases in cells. Examples of
ester-based cleavable include, but are not limited to, esters of alkylene, alkenylene and

alkynylene groups. The cleavable bonds of ester cleavable linkers have the general formula -

171

SUBSTITUTE SHEET (RULE 26)



WO 2024/220746 PCT/US2024/025323

C(0)0O- or -OC(0O)-. Ester-based cleavable linkers can be evaluated using methods analogous
to those described above.

[00223] In some embodiments, the linker is a peptide-based cleavable linker. A peptide-
based cleavable linker is cleaved by enzymes such as peptidases and proteases (e.g., present in
cells (e.g., cells within a subject)). Peptide-based cleavable linkers comprise peptide bonds
formed between amino acids to yield polypeptides (e.g., dipeptides, tripeptides, etc.). As known
in the art, peptide bonds. The peptide bonds (i.e., the amide bond) of the peptide linker is
generally the site of cleavage. Peptide-based cleavable linkers can be evaluated using methods

analogous to those described above.

5.4.3 Orientation

[00224]  The heterologous moiety may be attached at any suitable position to the agent (e.g,
described herein) (e.g, RNA1 agent, dsSRNA agent, antisense strand, sense strand).

[00225] In some embodiments, the heterologous moiety is conjugated to the 5' end of the
agent (e.g., described herein) (e.g, RNAIi agent, dsSRNA agent, antisense strand, sense strand).
In some embodiments, the heterologous moiety is conjugated to the 3" end of the agent (e.g,
described herein) (e.g., RNAI agent, dsSRNA agent, antisense strand, sense strand). In some
embodiments, a first heterologous moiety is conjugated to the 5' end of the agent (e.g,
described herein) (e. g, RNAI1 agent, dSRNA agent, antisense strand, sense strand) and a second
heterologous moiety is conjugated to the 3" end of the agent (e.g., described herein) (e.g., RNAI
agent, dsSRNA agent, antisense strand, sense strand). The first and second heterologous moieties
can be the same or different. In some embodiments, the heterologous moiety is conjugated to
an internal site of the agent (e.g., described herein) (e.g., RNAI agent, dsRNA agent, antisense
strand, sense strand).

[00226] In some embodiments, the agent (e.g., RNAI agent, dsSRNA agent) comprises an
antisense strand. In some embodiments, the heterologous moiety is conjugated to the 5' end of
the antisense strand. In some embodiments, the heterologous moiety is conjugated to the 3' end
of the antisense strand. In some embodiments, a first heterologous moiety is conjugated to the
5" end of the antisense strand and a second heterologous moiety is conjugated to the 3' end of
the antisense strand. The first and second heterologous moieties can be the same or different.
In some embodiments, the heterologous moiety is conjugated to an internal site of the antisense
strand.

[00227]  The heterologous moiety may be attached to the 3' end of the sense and/or antisense

strand. The heterologous moiety may be attached to the 5" end of the sense and/or antisense
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strand. The heterologous moiety may be attached to at an internal site of the sense and/or
antisense strand. The heterologous moiety may be attached to the 3’ end of the sense and
antisense strand. The heterologous moiety may be attached to the 5 end of the sense and
antisense strand. The heterologous moiety may be attached to at an intemal site of the sense
and antisense strand.

[00228] In some embodiments, the agent (e.g., RNAi agent, dsRNA agent) comprises a
sense strand. In some embodiments, the heterologous moiety is conjugated to the 5" end of the
sense strand. In some embodiments, the heterologous moiety is conjugated to the 3’ end of the
sense strand. In some embodiments, a first heterologous moiety is conjugated to the 5' end of
the sense strand and a second heterologous moiety is conjugated to the 3" end of the sense
strand. The first and second heterologous moieties can be the same or different. In some
embodiments, the heterologous moiety is conjugated to an internal site of the sense strand.
[00229] In some embodiments, the agent (e.g, RNAI agent) comprises a dsSRNA agent
comprising a sense strand and an antisense strand. In some embodiments, the heterologous
moiety is conjugated to the 5' end of the sense strand. In some embodiments, the heterologous
moiety is conjugated to the 3' end of the sense strand. In some embodiments, a first
heterologous moiety is conjugated to the 5' end of the sense strand and a second heterologous
moiety is conjugated to the 3' end of the sense strand. The first and second heterologous
moieties can be the same or different. In some embodiments, the heterologous moiety is
conjugated to an intemal site of the sense strand. In some embodiments, the heterologous
moiety is conjugated to the 5" end of the sense strand. In some embodiments, the heterologous
moiety is conjugated to the 3' end of the sense strand. In some embodiments, a first
heterologous moiety is conjugated to the 5' end of the sense strand and a second heterologous
moiety 1s conjugated to the 3' end of the sense strand. The first and second heterologous
moieties can be the same or different. In some embodiments, the heterologous moiety is
conjugated to an interal site of the sense strand.

[00230] In some embodiments, a first heterologous moiety is conjugated to the 5' end of the
sense strand and a second heterologous moiety is conjugated to the 5' end of the antisense
strand. In some embodiments, a first heterologous moiety is conjugated to the 3’ end of the
sense strand and a second heterologous moiety is conjugated to the 3" end of the antisense
strand. In some embodiments, a first heterologous moiety is conjugated to the 5" end of the
sense strand and a second heterologous moiety 15 conjugated to the 3 end of the antisense

strand. In some embodiments, a first heterologous moiety is conjugated to the 3' end of
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thesense strand and a second heterologous moiety is conjugated to the 5" end of the antisense
strand. The first and second heterologous moieties can be the same or different.

[00231] In some embodiments, a first heterologous moiety is conjugated to an intemal site
of the sense strand and a second heterologous moiety is conjugated to the 5' end of the antisense
strand. In some embodiments, a first heterologous moiety is conjugated to an interal site of
the sense strand and a second heterologous moiety is conjugated to the 3' end of the antisense
strand. In some embodiments, a first heterologous moiety is conjugated to an internal site of
the antisense strand and a second heterologous moiety is conjugated to the 3’ end of the
antisense strand. In some embodiments, a first heterologous moiety is conjugated to an internal
site of the antisense strand and a second heterologous moiety is conjugated to the 5’ end of the

antisense strand. The first and second heterologous moieties can be the same or different.

544 Exemplary Conjugates

[00232] The structure of exemplary conjugates comprising a GalNAc targeting moiety and
a linker via a linker for conjugation to an agent (e.g., RNAi agent, dSRNA agent, antisense
strand, sense strand) described herein is provided below.

[00233] For example, in some embodiments, the agent (e.g., RNAI1 agent, dsSRNA agent,
antisense strand, sense strand) is conjugated to a GalNAc targeting moiety through a linker
e.g., as shown in the following schematic, wherein X 15 O or S (and further described in §
5.4.2).
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[00234] In some embodiments, the agent (e.g., RNAi agent, dsSRNA agent, antisense strand,

sense strand) is conjugated to the GalNAc targeting moiety as shown in the schematic below:
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[00235] In some embodiments, the GalNAc targeting moiety and linker comprises that set

forth below in Formula XXXVI wherein one of X or Y is a polynucleotide, the other is a

hydrogen.
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[00236] In some embodiments, the GalNAc targeting moiety and linker comprises that set
forth in any one of the following formulas, wherein in any of the following formulas wherein

one of X or Y is a polynucleotide, the other is a hydrogen:
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[00237] the targeting moiety comprises the GalNAc targeting moiety and linker set forth

below in Formula I:
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[00238] In one embodiment, the targeting moiety comprises N-[tris(GalNAc)-amido-
dodecanoyl)]-4-hydroxyprolinol [Hyp-(GalNAc-alkyl)3].

[00239] In one embodiment, the targeting moiety comprises (2S,4R)-1-[29-[[2-
(acetylamino)-2-deoxy-B-D-galactopyranosyl|oxy|-14,14-bis| [3-[[3-] [5-|[2-(acetylamino)-2-
deoxy-p-D-galactopyranosyl Joxy|-1-oxopentyl]amino|propylJamino]-3-oxopropoxy |methyl |-
1,12,19,25-tetraoxo-16-0xa-13,20,24-triazanonacos-1-y1]-4-hy droxy-2-
hydroxymethylpyrrolidine.

5.5  Activity of RNAi Agents & Conjugates Thereof

[00240] In some embodiments, the agent (e.g., RNAI agent, e.g., dSRNA agent) inhibits
expression of a target gene (e.g., FASN). In some embodiments, the agent (e.g., RN A1 agent,
e.g., dsSRNA agent) inhibits expression of a target gene (e.g, FASN) in a cell. In some
embodiments, the agent (e.g., RNAI agent, e.g, dsRNA agent) inhibits expression of a target
gene (e.g., FASN) in a cell in a subject (e.g, a mammalian subject, e.g., a primate, human, non-
human primate, mouse, rat, etc.). In some embodiments, the agent (e.g, RNAI agent, e.g,
dsRNA agent) inhibits expression of a target gene (e.g., FASN) in a cell in a subject (e.g., a
mammalian subject, e.g., a primate, human, non-human primate, mouse, rat, etc.) by at least
about 30%, 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%., 90%, 95%, 96%, 97%, 98%,
99%, or 100%. In some embodiments, the agent (e.g.. RNAi agent, e.g, dsSRNA agent) inhibits
expression of a target gene (e.g, FASN) in a cell in a subject (e.g., a mammalian subject, e.g,
a primate, human, non-human primate, mouse, rat, ¢tc.) by at least about 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%. 98%, 99%, or 100%. In some embodiments, the
agent (e.g, RNAI agent, e.g., dSRNA agent) inhibits expression of a target gene (e.g., FASN)
in a cell in a subject (e.g., a mammalian subject, e.g., a primate, human, non-human primate,
mouse, rat, etc.) by at least about 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100%.
In some embodiments, the agent (e.g, RNAI1 agent, e.g., dsSRNA agent) inhibits expression of
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a target gene (e.g, FASN) in a cell in a subject (e.g., a mammalian subject, e.g., a primate,
human, non-human primate, mouse, rat, etc.) by at least about 90%, 95%, 96%, 97%, 98%,
99%, or 100%. In some embodiments, the agent (e.g., RNAIi agent, e.g., dSRNA agent) inhibits
expression of a target gene (e.g., FASN) in a cell in a subject (e.g., a mammalian subject, e.g,
a primate, human, non-human primate, mouse, rat, etc.) by at least about 50%. In some
embodiments, the agent (e.g., RNAI agent, e.g., dsSRNA agent) inhibits expression of a target
gene (e.g., FASN)in a cell in a subject (e.g., a mammalian subject, e.g., a primate, human, non-
human primate, mouse, rat, etc.) by at least about 75%. In some embodiments, the agent (e.g,
RNAi agent, e.g., dsSRNA agent) inhibits expression of a target gene (e.g, FASN)inacellin a
subject (e.g, a mammalian subject, e.g., a primate, human, non-human primate, mouse, rat,
etc.) by at least about 80%. In some embodiments, the agent (e.g., RNAI agent, e.g, dSRNA
agent) inhibits expression of a target gene (e.g., FASN) in a cell in a subject (e.g., amammalian
subject, e.g., a primate, human, non-human primate, mouse, rat, etc.) by at least about 90%. In
some embodiments, the agent (e.g, RNAI agent, e.g., dsSRNA agent) inhibits expression of a
target gene (e.g, FASN) in a cell in a subject (e.g., a mammalian subject, e.g., a primate,
human, non-human primate, mouse, rat, etc.) by at least about 95%. In some embodiments, the
agent (e.g, RNAI agent, e.g., dsSRNA agent) mediates degradation of a target mRNA (e.g, a
FASN (e.g, hFASN) mRNA).

[00241]  Any one or more of the above activities can be evaluated in vifro, ex vivo, or in vivo.
Any one or more of the above activities can be evaluated by standard methods known 1n the
art. For example, by PCR (e.g., ¢PCR). branched DNA assays, or by a protein-based methods
(such as immunofluorescence analysis (using, e.g., western blotting or flow cytometric
techniques). In some embodiments, inhibition of gene (e.g., FASN (e.g., hFASN)) expression
1s determined by qPCR.

5.6  Methods of Making RNAi Agents & Conjugates Thereof

[00242]  An agent (e.g., described herein) (e.g, RN A1 agent, dsSRNA agent, antisense strand,
sense strand) can be synthesized by standard methods known in the art (e.g., chemical synthesis
(e.g, solid phase synthesis)). See, e.g., “Current protocols in nucleic acid chemistry,”
Beaucage, S. L. et al. (Edrs.), John Wiley & Sons, Inc., New York, NY., USA, and See, e.g,
Dong Y, Siegwart DJ, Anderson DG. Strategies, design, and chemistry in siRNA delivery
systems. Adv Drug Deliv Rev. 2019 Apr;144:133-147. doi: 10.1016/j.addr.2019.05.004. Epub
2019 May 15. PMID: 31102606; PMCID: PMC6745264, the entire contents of each of which
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1s incorporated by reference herein for all purposes. As such, further provided herein are
methods of making an agent described herein) (e.g., RNAI agent, dsSRNA agent, antisense
strand, sense strand).

[00243]  For example, single stranded nucleic acid molecules (e.g., described herein) (e.g.,
antisense strands, sense strands) can be prepared using solution-phase or solid-phase organic
synthesis or both. dsSRNA agents (e.g., described herein) can be prepared using a two-step
procedure, wherein the individual strands of the dsSRNA agent are prepared separately and
subsequently annealed. The individual strands of the dsSRNA agent can be prepared using
solution-phase or solid-phase organic synthesis or both. Regardless of the method of synthesis,
the agents (e.g., described herein) (e.g.., dSRNA agents described herein) can be prepared in a
solution (e.g., an aqueous or organic solution) that is appropriate for formulation. For example,
the dsRNA agent can be precipitated and redissolved in pure double-distilled water, and
lyophilized. The lyophilized dsRNA agent can be resuspended in a solution appropriate for the
intended formulation process.

[00244] Likewise, conjugates (e.g., described herein) can be synthesized utilizing standard
methods known in the art. See, e.g., Dong Y, Siegwart DJ, Anderson DG. Strategies, design,
and chemistry in siRNA delivery systems. Adv Drug Deliv Rev. 2019 Apr;144:133-147. dot:
10.1016/j.addr.2019.05.004. Epub 2019 May 15. PMID: 31102606; PMCID: PMC6745264,
the entire contents of which is incorporated herein by reference for all purposes. A person of
ordinary skill in the art can determine the appropriate conjugation method based on e.g., the
heterologous moiety and the agent to be conjugated. For example, standard conjugation

methods include, e.g., parallel synthesis methods and linear synthesis methods.

5.7 Vectors

[00245] In some embodiments, one or more of the agents described herein (e.g., RNAi
agents, double stranded RNA (dsRNA) agents, sense strands, antisense strands) (see, e.g., §§
5.2, 5.3) are contained in a vector (e.g., a non-viral vector (e.g, a plasmid), a viral vector).
Thus, in one aspect, also provided herein are vectors (e.g, non-viral vectors (e.g., plasmids)
viral vectors) comprising one or more agent described herein (e.g, RNAi agent, double
stranded RNA (dsRNA) agent, sense strand, antisense strand) (see, e.g., §§ 5.2, 5.3). Such
vectors can be easily manipulated by methods well known to the ordinary person of skill in the
art. The vector used can be any vector that is suitable for cloning nucleic acid molecules that

can be used for transcription of the nucleic acid molecule of interest (e.g, an agent described
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herein (e.g., RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand)
(see, e.g, §§5.2,5.3).

[00246] In some embodiments, the vector is a viral vector. Viral vectors include both RNA
and DNA based vectors. The vectors can be designed to meet a variety of specifications. For
example, viral vectors can be engineered to be capable or incapable of replication in
prokaryotic and/or eukaryotic cells. In some embodiments, the vector is replication deficient.
In some embodiments, the vector is replication competent. Vectors can be engineered or
selected that either will (or will not) integrate in whole or in part into the genome of host cells,
resulting (or not (e.g., episomal expression)) in stable host cells comprising the desired nucleic
acid in their genome.

[00247] Exemplary viral vectors include, but are not limited to, adenovirus vectors, adeno-
associated virus vectors, lentivirus vectors, retrovirus vectors, poxvirus vectors, parapoxivirus
vectors, vaccinia virus vectors, fowlpox virus vectors, herpes virus vectors, adeno-associated
virus vectors, alphavirus vectors, lentivirus vectors, rthabdovirus vectors, measles virus,
Newcastle disease virus vectors, picornaviruses vectors, anellovectors, or lymphocytic
choriomeningitis virus vectors. In some embodiments, the viral vector is an adenovirus vector,
adeno-associated virus vector, lentivirus vector, anellovector (as described, for example, in
U.S. Pat. No. 11,446,344, the entire contents of which is incorporated by reference herein for
all purposes).

[00248] In some embodiments, the vector 1s an adenoviral vector {e.g., human adenoviral
vector, e.g., HAAV or AdHu). In some embodiments, the adenovirus vector has the E1 region
deleted, rendering it replication-deficient in human cells. Other regions of the adenovirus such
as E3 and E4 may also be deleted. Exemplary adenovirus vectors include, but are not limited
to, those described in e.g., W02005071093 or WQ2006048215, the entire contents of each of
which 1s incorporated by reference herein for all purposes. In some embodiments, the
adenovirus-based vector used is a simian adenovirus, thereby avoiding dampening of the
immune response after vaccination by pre-existing antibodies to common human entities such
as AdHuS. Exemplary, simian adenovirus vectors include AdCh63 (see, e.g., W02005071093,
the entire contents of which is incorporated by reference herein for all purposes) or AJCh68.
[00249]  Viral vectors can be generated through the use of a packaging/producer cell line
(e.g, a mammalian cell line) using standard methods known to the person of ordinary skill in
the art. Generally, a nucleic acid construct (e.g., a plasmid) encoding the transgene (e.g, an
agent described herein) (along with additional elements e.g., a promoter, inverted terminal

repeats (ITRs) flanking the transgene, a plasmid encoding e.g., viral replication and structural
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proteins, along with one or more helper plasmids a host cell (e.g, a host cell line) are
transfected into a host cell line (i.e., the packing/producer cell line). In some instances,
depending on the viral vector, a helper plasmid may also be needed that include helper genes
from another virus (e.g., in the instance of adeno-associated viral vectors). Eukaryotic
expression plasmids are commercially available from a variety of suppliers, for example the
plasmid series: pcDNA™, pCR3.1 ™ pCMV™ pFRT™ pVAX1 ™ pCI™ Nanoplasmid™,
and Pcaggs. The person of ordinary skill in the art is aware of numerous transfection methods
and any suitable method of transfection may be employed (e.g., using a biochemical substance
as carrier (e.g., lipofectamine), by mechanical means, or by electroporation,). The cells are
cultured under conditions suitable and for a sufficient time for plasmid expression. The viral
particles may be purified from the cell culture medium using standard methods known to the
person of ordinary skill in the art. For example, by centrifugation followed by e.g.,
chromatography or ultrafiltration.

[00250] In some embodiments, the vector is a plasmid. A person of ordinary skill in the art
is aware of suitable plasmids for expression of the DNA of interest For example, Suitable
plasmid DNA may be generated to allow efficient production of the encoded RNA in cell lines,
e.g., in insect cell lines, for example using vectors as described in W02009150222A2 and as
defined in PCT claims 1 to 33, the disclosure relating to claim 1 to 33 of W02009150222A2

the entire contents of which is incorporated by reference herein for all purposes.

5.8 Host Cells

[00251] Provided herein is a cell (e.g., host cell) or population of cells (e.g., a population of
host cells) comprising any one more agent described herein (e.g, an RNAi agent, a dsSRNA
agent, an antisense strand, a sense strand) (see, e.g., §§ 5.2, 5.3); a vector described herein (see,
e.g., § 5.6); a conjugate described herein (see, e.g., § 5.4); a carrier described herein (see, e.g.,
§ 5.8); a pharmaceutical composition described herein (see, e.g., § 5.10), and/or a cell described
herein (see, e.g, § 5.8). or any combination thereof In some embodiments, the cell or
population of cells is in vitro. In some embodiments, the cell or population of cells is in vivo.
In some embodiments, the cell or population of cells is ex vivo. In some embodiments, the cell
or population of cells are derived from a subject (e.g., a human subject. In some embodiments,

the subject is a human, mouse, rat, primate, or non-human primate.

5.9 Carriers
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[00252] In some embodiments, one or more of the agents described herein (e.g, RNAI
agents, double stranded RNA (dsRNA) agents, sense strands, antisense strands (or a conjugate
comprising the same)) or a vector comprising any of the foregoing is formulated within one or
more carrier.

[00253] Therefore, further provided herein are carriers comprising any one or more of the
agents described herein (e.g., RNAi agents, double stranded RNA (dsRNA) agents, sense
strands, antisense strands (or a conjugate comprising the same)) or a vector comprising any of
the foregoing.

[00254]  Any of the foregoing (e.g., one or more of the agents described herein (e.g, RNAi
agents, double stranded RNA (dsRNA) agents, sense strands, antisense strands (or a conjugate
comprising the same)) or a vector comprising any of the foregoing) can be encapsulated within
a carrier, chemically conjugated to a carrier, associated with the carrier. In this context, the
term “associated” refers to the essentially stable combination of an agent described herein (or
a conjugate comprising the same) (or a vector comprising the same) with one or more
molecules of a carrier (e.g., one or more lipids of a lipid-based carrier, e.g., an LNP, liposome,
lipoplex, and/or nanoliposome) into larger complexes or assemblies without covalent binding.
In this context, the term “encapsulation” refers to the incorporation of an agent described herein
(or a conjugate comprising the same) (or a vector comprising the same) into a carrier (e.g., a
lipid-based carrier, e.g., an LNP, liposome, lipoplex, and/or nanoliposome) wherein the agent
described herein (or the conjugate comprising the same) {or the vector comprising the same) 13
entirely contained within the interior space of the carrier (e.g., the lipid-based carrier, e.g., the
LNP, liposome, lipoplex, and/or nanoliposome).

[00255]  Exemplary carriers includes, but are not limited to, lipid-based carriers (e.g, lipid
nanoparticles (LNPs), liposomes, lipoplexes, and nanoliposomes). In some embodiments, the
carrier is a lipid-based carrier. In some embodiments, the carrier is an LNP. In some
embodiments, the LNP comprises a cationic lipid, a neutral lipid, a cholesterol, and/or a PEG

lipid. Lipid based carriers are further described below in § 5.9.1.

5.9.1 Lipid Based Carriers/Lipid Nanoformulations

[00256] In some embodiments, an agent described herein (e.g., RNAi agent, double stranded
RNA (dsRNA) agent, sense strand, antisense strand (or a conjugate comprising the same)) (or
a vector comprising any of the foregoing) is encapsulated or associated with one or more lipids
(e.g., cationic lipids and/or neutral lipids), thereby forming lipid-based carriers such as lipid

nanoparticles (LNPs), liposomes, lipoplexes, or nanoliposomes.
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[00257]  Insome embodiments, an agent described herein (e.g.. RNAi agent, double stranded
RNA (dsRNA) agent, sense strand, antisense strand (or a conjugate comprising the same)) (or
a vector comprising any of the foregoing) is encapsulated in one or more lipids (e.g., cationic
lipids and/or neutral lipids), thereby forming lipid-based carriers such as lipid nanoparticles
(LNPs), liposomes, lipoplexes, or nanoliposomes. In some embodiments, an agent described
herein (e.g., RNAi agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand
(or a conjugate comprising the same)) (or a vector comprising any of the foregoing) is
associated with one or more lipids (e.g., cationic lipids and/or neutral lipids), thereby forming
lipid-based carriers such as lipid nanoparticles (LNPs), liposomes, lipoplexes, or
nanoliposomes. In some embodiments, an agent described herein (e.g., RNAi agent, double
stranded RNA (dsRNA) agent, sense strand, antisense strand (or a conjugate comprising the
same)) (or a vector comprising any of the foregoing) is encapsulated in LNPs (e.g., as described
herein).

[00258] The agents (e.g, RNAi agents, double stranded RNA (dsRNA) agents, sense
strands, antisense strands (or a conjugate comprising the same)) (or a vector comprising any of
the foregoing) described herein may be completely or partially located in the interior space of
the LNPs, liposomes, lipoplexes, and/or nanoliposomes, within the lipid layer/membrane, or
associated with the exterior surface of the lipid layer/membrane. One purpose of incorporating
an agent described herein (e.g, RNAI agent, double stranded RNA (dsRNA) agent, sense
strand, antisense strand (or a conjugate comprising the same)) (or a vector comprising any of
the foregoing) into LNPs, liposomes, lipoplexes, and/or nanoliposomes is to protect the agent
from an environment which may contain enzymes or chemicals or conditions that degrade the
agent from molecules or conditions that cause the rapid excretion of the agent. Moreover,
incorporating an agent described herein (e.g., RNAI agent, double stranded RNA (dsRNA)
agent, sense strand, antisense strand (or a conjugate comprising the same)) (or a vector
comprising any of the foregoing) into LNPs, liposomes, lipoplexes, and/or nanoliposomes may
promote the uptake of the agent, and hence, may enhance the therapeutic effect of the agent
(e.g., RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a
conjugate comprising the same)) (or a vector comprising any of the foregoing), Accordingly,
incorporating an agent described herein (e.g., RNAI agent, double stranded RNA (dsRNA)
agent, sense strand, antisense strand (or a conjugate comprising the same)) (or a vector
comprising any of the foregoing), into LNPs, liposomes, lipoplexes, and/or nanoliposomes may
be particularly suitable for a pharmaceutical composition described herein, e.g, for

intramuscular and/or intradermal administration.
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[00259]  Insome embodiments, an agent described herein (e.g.. RNAi agent, double stranded
RNA (dsRNA) agent, sense strand, antisense strand (or a conjugate comprising the same)) (or
a vector comprising any of the foregoing) is formulated into a lipid-based carner (or lipid
nanoformulation). In some embodiments, the lipid-based carrier (or lipid nanoformulation) is
aliposome or a lipid nanoparticle (LNP). In one embodiment, the lipid-based carrier is an LNP.
[00260] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
a cationic lipid (e.g., an ionizable lipid), a non-cationic lipid (e.g. phospholipid), a structural
lipid (e.g., cholesterol), and a PEG-modified lipid. In some embodiments, the lipid-based
carrier (or lipid nanoformulation) contains one or more agent described herein (e.g., RNAI
agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a conjugate
comprising the same)) (or a vector comprising any of the foregoing), or a pharmaceutically
acceptable salt thereof.

[00261]  As described herein, suitable compounds to be used in the lipid-based carrier (or
lipid nanoformulation) include all the isomers and isotopes of the compounds described above,
as well as all the pharmaceutically acceptable salts, solvates, or hydrates thereof, and all crystal
forms, crystal form mixtures, and anhydrides or hydrates.

[00262] In addition to one or more agent described herein, the lipid-based carrier (or lipid
nanoformulation) may further include a second lipid. In some embodiments, the second lipid
is a cationic lipid, a non-cationic (e.g., neutral, anionic, or zwitterionic) lipid, or an ionizable
lipid.

[00263] One or more naturally occurring and/or synthetic lipid compounds may be used in
the preparation of the lipid-based carrier (or lipid nanoformulation).

[00264] The lipid-based carrier (or lipid nanoformulation) may contain positively charged

(cationic) lipids, neutral lipids, negatively charged (anionic) lipids, or a combination thereof.

5.9.1.1 Cationic Lipids (Positively Charged) and Ionizable Lipids

[00265] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
one or more cationic lipids, e.g., a cationic lipid that can exist in a positively charged or neutral
form depending on pH, or an amine-containing lipid that can be readily protonated. In some
embodiments, the cationic lipid is a lipid capable of being positively charged, e.g, under
physiological conditions.

[00266] Exemplary cationic lipids include one or more amine group(s) which bear the
positive charge. Examples of positively charged (cationic) lipids include, but are not limited

to, N,N'-dimethyl-N,N'-dioctacyl ammonium bromide (DDAB) and chloride DDAC), N-(1-
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(2,3-dioleyloxy )propyl)-N,N,N-trimethylammonium chloride (DOTMA), 3p-[N-(N',N'-
dimethylaminoethyl)carbamoy1) cholesterol (DC-chol), 1,2-dioleoyloxy-3-
[trimethylammonio|-propane (DOTAP), 1,2-dioctadecyloxy-3-[trimethylammonio]-propane
(DSTAP), and 1,2-dioleoyloxypropyl-3-dimethyl-hydroxy ethyl ammonium chloride (DORI),
N.N-dioleyl-N,N-dimethylammonium chloride (DODAC), N.N-dimethyl-2,3-
dioleyloxy)propylamine (DODMA), 1,2-Dioleoyl-3-Dimethylammonium-propane (DODAP),
1,2-Dioleoylcarbamyl-3-Dimethylammonium-propane (DOCDAP), 1,2-Dilineoyl-3-
Dimethylammonium-propane ~ (DLINDAP),  3-Dimethylamino-2-(Cholest-5-en-3-beta-
oxybutan-4-oxy)-1-(cis,cis-9,12-octadecadienoxy )propane (CLinDMA), 2-[5'-(cholest-5-en-
3-beta-oxy)-3'-oxapentoxy }-3-dimethyl-1-(cis, cis-9’,12'-octadecadienoxy )propane (CpLin
DMA), N,N-Dimethyl-3,4-dioleyloxybenzylamine (DMOBA), and the cationic lipids
described in e.g. Martin et al., Current Pharmaceutical Design, pages 1-394, the entire contents
of which are incorporated by reference herein for all purposes. In some embodiments, the lipid-
based carrier (or lipid nanoformulation) comprises more than one cationic lipid.

[00267] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
a cationic lipid having an effective pKa over 6.0. In some embodiments, the lipid-based carrier
(or lipid nanoformulation) further comprises a second cationic lipid having a different effective
pKa (e.g., greater than the first effective pKa) than the first cationic lipid.

[00268] In some embodiments, cationic lipids that can be used in the lipid-based carrier (or
lipid nanoformulation) include, for example those described in Table 4 of WO 2019/217941,
the entire contents of which are incorporated by reference herein for all purposes.

[00269] In some embodiments, the cationic lipid is an ionizable lipid (e.g., a lipid that is
protonated at low pH, but that remains neutral at physiological pH). In some embodiments, the
lipid-based carrier (or lipid nanoformulation) may comprise one or more additional ionizable
lipids, different than the ionizable lipids described herein. Exemplary ionizable lipids include,

but are not limited to,
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(see WO2017004143A1, the entire contents of which is incorporated herein by reference for
all purposes).

[00270] In some embodiments, the lipid-based carrier (or lipid nanoformulation) further
comprises one or more compounds described by WO 2021/113777 (e.g., alipid of Formula (3)
such as a lipid of Table 3 of WO 2021/113777), the entire contents of which are incorporated
by reference herein for all purposes.

[00271] In one embodiment, the ionizable lipid is a lipid disclosed in Hou, X, et al. Nat Rev
Mater 6, 1078-1094 (2021). https://doi.org/10.1038/s41578-021-00358-0 (e.g., L319, C12-
200, and DLin-MC3-DMA), (the entire contents of which are incorporated by reference herein
for all purposes).

[00272] Examples of other ionizable lipids that can be used in lipid-based carrier (or lipid
nanoformulation) include, without limitation, one or more of the following formulas: X of US
2016/0311759; 1 of US 20150376115 or in US 2016/0376224; Compound 5 or Compound 6 in
US 2016/0376224; 1, 1A, or 1T of US 9,867,888; L, II or I1I of US 2016/0151284: 1, 1A, II, or
IMA of US 2017/0210967; 1-¢ of US 2015/0140070; A of US 2013/0178541; 1 of US
2013/0303587 or US 2013/0123338; I of US 2015/0141678; II, III, IV, or V of US
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2015/0239926; 1 of US 2017/0119904; 1 or IT of WO 2017/117528; A of US 2012/0149894; A
of US 2015/0057373; A of WO 2013/116126; A of US 2013/0090372; A of US 2013/0274523;
A of US 2013/0274504; A of US 2013/0053572; A of WO 2013/016058; A of WO
2012/162210; T of US 2008/042973; 1, II, III, or IV of US 2012/01287670; 1 or I of US
2014/0200257; 1, 11, or III of US 2015/0203446; 1 or I11 of US 2015/0005363; I, IA, IB, IC, ID,
IT, TA, TIB, TIC., TID, or TTI-XXTV of US 2014/0308304; of US 2013/0338210; I, I, ITT, or TV
of WO 2009/132131; A of US 2012/01011478; 1 or XXXV of US 2012/0027796; XIV or XVII
of US 2012/0058144; of US 2013/0323269; 1 of US 2011/0117125; 1, 1L, or III of US
2011/0256175; LIL T, TV, V, VL, VI, VIIL, IX, X, X1, XII of US 2012/0202871; I, II, TIL, TV,
vV, VI, VII, VIII, X, XII, XIII, XTIV, XV, or XVI of US 2011/0076335; 1 or 1 of US
2006/008378; T of WO2015/074085 (e.g., ATX-002); I of US 2013/0123338; I or X-A-Y-Z of
US 2015/0064242; XVI, XVII, or XVIIT of US 2013/0022649; 111, or 1T of US 2013/0116307;
L IT, or IIT of US 2013/0116307; I or II of US 2010/0062967; 1I-X of US 2013/0189351; I of
US 2014/0039032; V of US 2018/0028664; 1 of US 2016/0317458; 1 of US 2013/0195920; 5,
6, or 10 0of US 10,221,127; 111-3 of WO 2018/081480; I-5 or I-8 of WO 2020/081938; 1 of WO
2015/199952 (e.g., compound 6 or 22) and Table 1 therein; 18 or 25 of US 9,867,888; A of US
2019/0136231; IT of WO 2020/219876; 1 of US 2012/0027803; OF-02 of US 2019/0240349;
23 of US 10,086,013; cKK-E12/A6 of Miao et al (2020); C12-200 of WO 2010/053572; 7C1
of Dahlman et al (2017); 304-013 or 503-013 of Whitehead et al; TS-P4C2 of U §9,708,628;
[ of WO 2020/106946; 1 of WO 2020/106946; (1), (2), (3), or (4) of WO 2021/113777; and
any one of Tables 1-16 of WO 2021/113777, the entire contents of each of which are
incorporated by reference herein for all purposes.

[00273] In some embodiments, the lipid-based carrier (or lipid nanoformulation) further
includes  biodegradable  ionizable  lipids, for  instance, (9Z.12Z)-3-((4.4-
bis(octyloxy)butanoyl)oxy)-2-((((3- (diethylamino)propoxy )carbonyl)oxy )methyl)propyl
octadeca-9,12-diencate, also  called 3-  ((4.4-bis(octyloxy)butanoyl)oxy)-2-((((3-
(diethylamino)propoxy)carbonyl)oxy)methyl)propyl (9Z.12Z)-octadeca-9.12-dienoate). See,
e.g., lipids of WO 2019/067992, WO 2017/173054, WO 2015/095340, and WO 2014/136086,

the entire contents of each of which are incorporated by reference herein for all purposes.

5.9.1.2 Non-Cationic Lipids (e.g., Phospholipids)
[00274] In some embodiments, the lipid-based carrier (or lipid nanoformulation) further
comprises one or more non-cationic lipids. In some embodiments, the non-cationic lipid is a

phospholipid. In some embodiments, the non-cationic lipid is a phospholipid substitute or
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replacement. In some embodiments, the non-cationic lipid is a negatively charged (anionic)
lipid.

[00275] Exemplary non-cationic lipids include, but are not limited to, distearoyl-sn-glycero-
phosphoethanolamine, distearoylphosphatidylcholine (DSPC), dioleoylphosphatidylcholine
(DOPC), dipalmitoylphosphatidylcholine (DPPC), dioleoylphosphatidylglycerol (DOPG),
dipalmitoylphosphatidylglycerol (DPPQG), dioleoyl-phosphatidylethanolamine (DOPE),
palmitoyloleoylphosphatidylcholine  (POPC),  palmitoyloleoylphosphatidylethanolamine
(POPE), dioleoyl-phosphatidylethanolamine 4-(N-maleimidomethyl)-cyclohexane-1-
carboxylate ~ (DOPE-mal),  dipalmitoyl  phosphatidyl  ethanolamine  (DPPE),
dimyristoylphosphoethanolamine (DMPE), distearoyl-phosphatidyl-ethanolamine (DSPE),
monomethyl-phosphatidylethanolamine  (such as 16-O-monomethyl PE), dimethyl-
phosphatidylethanolamine (such as 16-O-dimethyl PE), 18-I-trans PE, 1-stearoyl-2-oleoyl-
phosphatidyethanolamine (SOPE), hydrogenated soy phosphatidylcholine (HSPC), egg
phosphatidylcholine (EPC), dioleoylphosphatidylserine (DOPS), sphingomyelin (SM),
dimyristoyl phosphatidylcholine (DMPC), dimyristoyl phosphatidylglycerol (DMPG),
distearoylphosphatidylglycerol (DSPQ), dierucoylphosphatidylcholine (DEPC),
palmitoyloleyolphosphatidylglycerol (POPQG), dielaidoyl-phosphatidylethanolamine (DEPE),
1,2-dilauroyl- sn-glycero-3-phosphocholine (DLPC), Sodium 1,2- ditetradecanoyl-sn-glycero-
3-phosphate (DMPA), phosphatidylcholine (lecithin), phosphatidylethanolamine, lysolecithin,
lysophosphatidylethanolamine, phosphatidylserine, phosphatidylinositol, sphingomyelin, egg
sphingomyelin (ESM), phosphatidylethanolamine (cephalin), cardiolipin, phosphatidic acid,
cerebrosides, dicetylphosphate, lysophosphatidylcholine, dilinoleoylphosphatidylcholine, or
mixtures thereof. It 1s understood that other diacylphosphatidylcholine and
diacylphosphatidylethanolamine phospholipids can also be used. The acyl groups in these
lipids are preferably acyl groups derived from fatty acids having Ci0.C2s carbon chains, e.g,
lauroyl, myristoyl, paimitoyl, stearoyl, or oleoyl. Additional exemplary lipids, in certain
embodiments, include, without limitation, those described in Kim et al. (2020)
dx.doi.org/10.1021/acs.nanolett.0c01386, the entire contents of which are incorporated by
reference herein for all purposes. Such lipids include, in some embodiments, plant lipids found
to improve liver transfection with mRNA (e.g., DGTS).

[00276] In some embodiments, the lipid-based carrier (or lipid nanoformulation) may
comprise a combination of distearoylphosphatidylcholine/cholesterol,

dipalmitoylphosphatidylcholine/cholesterol, dimyrystoylphosphatidylcholine/cholesterol, 1,2-
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Dioleoyl-sn-glycero-3-phosphocholine (DOPC)/cholesterol, or egg
sphingomyelin/cholesterol.

[00277] Other examples of suitable non-cationic lipids include, without limitation,
nonphosphorous lipids such as, e.g, stearylamine, dodecylamine, hexadecylamine, acetyl
palmitate, glycerol ricinoleate, hexadecyl stearate, isopropyl myristate, amphoteric acrylic
polymers, triethanolamine-lauryl sulfate, alkyl-arvl sulfate polyethyloxylated fatty acid
amides, dioctadecyl dimethyl ammonium bromide, ceramide, sphingomyelin, and the like.
Other non-cationic lipids are described in WO 2017/099823 or US 2018/0028664, the entire
contents of each of which are incorporated by reference herein for all purposes.

[00278] In one embodiment, the lipid-based carrier (or lipid nanoformulation) further
comprises one or more non-cationic lipid that is oleic acid or a compound of Formula I, 11, or
IV of US 2018/0028664, the entire contents of which are incorporated by reference herein for
all purposes.

[00279]  The non-cationic lipid content can be, for example, 0-30% (mol) of the total lipid
components present. In some embodiments, the non-cationic lipid content is 5-20% (mol) or
10-15% (mol) of the total lipid components present.

[00280] In some embodiments, the lipid-based carrier (or lipid nanoformulation) further
comprises aneutral lipid, and the molar ratio of an ionizable lipid to a neutral lipid ranges from
about 2:1 to about 8:1 (e.g,, about 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, or 8:1).

[00281] In some embodiments, the lipid-based carrier (or lipid nanoformulation) does not
include any phospholipids.

[00282] In some embodiments, the lipid-based carrier (or lipid nanoformulation) can further
include one or more phospholipids, and optionally one or more additional molecules of similar
molecular shape and dimensions having both a hydrophobic moiety and a hydrophilic moiety

(e.g. cholesterol).

5.9.1.3 Structural Lipids

[00283] The lipid-based carrier (or lipid nanoformulation) described herein may further
comprise one or more structural lipids. As used herein, the term “structural lipid™ refers to
sterols (e.g., cholesterol) and also to lipids containing sterol moieties.

[00284] Incorporation of structural lipids in the lipid nanoparticle may help nutigate
aggregation of other lipid in the particle. Structural lipids can be selected from the group
including but not limited to, cholesterol or cholesterol derivative, fecosterol, sitosterol,

ergosterol, campesterol, stigmasterol, brassicasterol, tomatidine, tomatine, ursolic acid, alpha-

190

SUBSTITUTE SHEET (RULE 26)



WO 2024/220746 PCT/US2024/025323

tocopherol, hopanoids, phytosterols, steroids, and mixtures thereof. In some embodiments, the
structural lipid is a sterol. In certain embodiments, the structural lipid 1s a steroid. In certain
embodiments, the structural lipid is cholesterol. In certain embodiments, the structural lipid is
an analog of cholesterol. In certain embodiments, the structural lipid is alpha-tocopherol.
[00285] In some embodiments, structural lipids may be incorporated into the lipid-based
carrier at molar ratios ranging from about 0.1 to 1.0 (cholesterol phospholipid).

[00286] In some embodiments, sterols, when present, can include one or more of cholesterol
or cholesterol derivatives, such as those described in WO 2009/127060 or US 2010/0130588,
the entire contents of each of which are incorporated by reference herein for all purposes.
Additional exemplary sterols include phytosterols, including those described in Eygeris et al.
(2020), Nano Lett. 2020;20(6):4543-4549, the entire contents of which are incorporated by
reference herein for all purposes.

[00287] In some embodiments, the structural lipid is a cholesterol derivative. Non-limiting
examples of cholesterol denvatives include polar analogues such as 5a-cholestanol, 53-
coprostanol, cholesteryl-(2’-hydroxy)-ethyl ether, cholesteryl-(4'- hydroxy)-butyl ether, and 6-
ketocholestanol; non-polar analogues such as 5a-cholestane, cholestenone, 5a-cholestanone,
Sp-cholestanone, and cholesteryl decanoate; and mixtures thereof. In some embodiments, the
cholesterol derivative is a polar analogue, e.g, cholesteryl-(4'-hydroxy)-butyl ether.
Exemplary cholesterol derivatives are described in WO 2009/127060 and US 2010/0130588,
the entire contents of each of which are incorporated by reference herein for all purposes.
[00288] In some embodiments, the lipid-based carrier (or lipid nanoformulation) further
comprises sterol in an amount of 0-50 mol% (e.g., 0-10 mol %, 10-20 mol %, 20-50 mol%, 20-

30 mol %, 30-40 mol %, or 40-50 mol %) of the total lipid components.

5.9.14 Polymers and Polyethylene Glycol (PEG) - Lipids

[00289] In some embodiments, the lipid-based carrier (or lipid nanoformulation) may
include one or more polymers or co-polymers, e.g., poly(lactic-co-glycolic acid) (PFAG)
nanoparticles.

[00290] In some embodiments, the lipid-based carrier (or lipid nanoformulation) may
include one or more polyethylene glycol (PEG) lipid. Examples of useful PEG-lipids include,
but are not limited to, 1,2-Diacyl-sn-Glycero-3-  Phosphoethanolamine-N-
[Methoxy(Polyethylene glycol)-350] (mPEG 350 PE); 1,2-Diacyl-sn- Glycero-3-
Phosphoethanolamine-N-[Methoxy(Polyethylene glycol)-550] (mPEG 550 PE), 1,2- Diacyl-
sn-Gly cero-3-Phosphoethanolamine-N-[ Methoxy (Polyethylene glycol)-750] (mPEG 750 PE);
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1,2-Diacyl-sn-Glycero-3-Phosphoethanolamine-N-[Methoxy(Polyethylene glycol)-1000]
(mPEG 1000 PE); 1,2-Diacyl-sn-Glycero-3-Phosphoethanolamine-N-[Methoxy (Polyethylene
glycol)-2000] (mPEG 2000 PE). 1,2-Diacyl-sn-Glycero-3-Phosphoethanolamine-N-
[Methoxy(Polyethylene glycol)-3000] (mPEG 3000 PE); 1,2-Diacyl-sn-Glycero-3-
Phosphoethanolamine-N-[Methoxy(Polyethylene glycol)-5000] (mPEG 5000 PE); N-Acyl-
Sphingosine-1-[Succinyl(Methoxy Polyethylene Glycol) 750] (mPEG 750 Ceramide), N-
Acyl- Sphingosine-1-[Succinyl(Methoxy Polyethylene Glycol) 2000] (mPEG 2000 Ceramide);
and N- Acyl-Sphingosine-1-[Succinyl(Methoxy Polyethylene Glycol) 5000] (mPEG 5000
Ceramide). In some embodiments, the PEG lipid is a polyethyleneglycol-diacylglycerol (i.e.,
polyethyleneglycol diacylglycerol (PEG-DAG), PEG-cholesterol, or PEG-DMB) conjugate.
[00291] In some embodiments, the lipid-based carrier (or nanoformulation) includes one or
more conjugated lipids (such as PEG-conjugated lipids or lipids conjugated to polymers
described in Table 5 of WO 2019/217941, the entire contents of which are incorporated by
reference herein for all purposes). In some embodiments, the one or more conjugated lipids 1s
formulated with one or more ionic lipids (e.g., non-cationic lipid such as a neutral or anionic,
or zwitterionic lipid); and one or more sterols (e.g., cholesterol).

[00292] The PEG conjugate can comprise a PEG-dilaurylglycerol (C12), a PEG-
dimyristylglycerol (C14), a PEG-dipalmitoylglycerol (C16), a PEG-disterylglycerol (C18),
PEG-dilaurylglycamide (C12), PEG-dimyristylglycamide (C14), PEG-dipalmitoylglycamide
(C16), and PEG-disterylglycamide (C18).

[00293] In some embodiments, conjugated lipids, when present, can include one or more of
PEG-diacylglycerol  (DAG) (such as  l-(monomethoxy-polyethyleneglycol)-2,3-
dimyristoylglycerol (PEG-DMG)), PEG-dialkyloxypropyl (DAA), PEG-phospholipid, PEG-
ceramide (Cer), a pegylated phosphatidylethanoloamine (PEG-PE), PEG succinate
diacylglycerol (PEGS-DAG) (such as 4-0-(2',3"-di(tetradecanoyloxy)propyl-1-0-(w-
methoxy(polyethoxy)ethyl) butanedioate (PEG-S-DMG)), PEG dialkoxypropylcarbam, N-
(carbonyl-methoxypolyethylene glycol 2000)- 1 ,2-distearoyl-sn-glycero-3-
phosphoethanolamine sodium salt, and those described in Table 2 of WO 2019/051289 (the
entire contents of which are incorporated by reference herein for all purposes), and
combinations of the foregoing.

[00294]  Additional exemplary PEG-lipid conjugates are described, for example, in US
5,885,613, US 6,287,591, US 2003/0077829, US 2003/0077829, US 2005/0175682, US
2008/0020058, US 2011/0117125, US 2010/0130588, US 2016/0376224, US 2017/0119904,
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US 2018/0028664, and WO 2017/099823, the entire contents of each of which are incorporated
by reference herein for all purposes.

[00295]  In some embodiments, the PEG-lipid is a compound of Formula III, [1I-a-1, 111-a-2,
[MI-b-1, II-b-2, or V of US 2018/0028664, which is incorporated herein by reference in its
entirety. In some embodiments, the PEG-lipid is of Formula II of US 2015/0376115 or US
2016/0376224, the entire contents of each of which are incorporated by reference herein for all
purposes. In some embodiments, the PEG-DAA conjugate can be, for example, PEG-
dilauryloxypropyl. PEG- dimyristyloxypropyl, PEG-dipalmityloxypropyl, or PEG-
distearyloxypropyl. In some embodiments, the PEG-lipid includes one of the following:
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[00296] In some embodiments, lipids conjuéated with a molecule other than a PEG can also
be used in place of PEG-lipid. For example, polyoxazoline (POZ)-lipid conjugates, polyamide-
lipid conjugates (such as ATTA-lipid conjugates), and cationic-polymer lipid (GPL)
conjugates can be used in place of or in addition to the PEG-lipid.

[00297]  Exemplary conjugated lipids, e.g., PEG-lipids, (POZ)-lipid conjugates, ATTA-lipid
conjugates and cationic polymer-lipids, include those described in Table 2 of WO
2019/051289A9, the entire contents of which are incorporated by reference herein for all
purposes.

[00298] In some embodiments, the conjugated lipid (e.g., the PEGylated lipid) can be
present in an amount of 0-20 mol% of the total lipid components present in the lipid-based
carrier (or lipid nanoformulation). In some embodiments, the conjugated lipid (e.g., the

PEGylated lipid) content is 0.5-10 mol% or 2-5 mol% of the total lipid components.
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[00299]  When needed, the lipid-based carrier (or lipid nanoformulation) described herein
may be coated with a polymer layer to enhance stability in vivo (e.g, sterically stabilized
LNPs).

[00300] Examples of suitable polymers include, but are not limited to, poly(ethylene glycol),
which may form a hydrophilic surface layer that improves the circulation half-life of liposomes
and enhances the amount of lipid nanoformulations (e.g., liposomes or LNPs) that reach
therapeutic targets. See, e.g., Working et al. J Pharmacol Exp Ther, 289: 1128-1133 (1999);,
Gabizon et al., J Controlled Release 53, 275-279 (1998); Adlakha Hutcheon et al., Nar
Biotechnol 17: 775-779 (1999); and Koning et al., Biochim Biophys Acta 1420: 153-167
(1999), the entire contents of each of which are incorporated by reference herein for all

purposes.

5.9.1.5 Percentages of Lipid Nanoformulation Components

[00301] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
one of more of the agents described herein (e.g., RNAI agents, double stranded RNA (dsRNA)
agents, sense strands, antisense strands (or a conjugate comprising the same)) (or a vector
comprising any of the foregoing), optionally a non-cationic lipid (e.g., a phospholipid), a sterol,
a neutral lipid, and optionally conjugated lipid (e.g, a PEGylated lipid) that inhibits
aggregation of particles. In some embodiments, the lipid-based carrier (or lipid
nanoformulation) further comprises an agent (e.g., an agent described herein (e.g., RNAi agent,
double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a conjugate comprising
the same)) (or a vector comprising any of the foregoing))). The amounts of these components
can be varied independently and to achieve desired properties. For example, in some
embodiments, the 1onizable lipid including the lipid compounds described herein is present in
an amount from about 20 mol% to about 100 mol% (e.g., 20-90 mol%, 20-80 mol%, 20-70
mol%, 25-100 mol%, 30-70 mol%, 30-60 mol%, 30-40 mol%, 40-50 mol%, or 50-90 mol%)
of the total lipid components; a non-cationic lipid (e.g., phospholipid) is present in an amount
from about 0 mol% to about 50 mol% (e.g., 0-40 mol%, 0-30 mol%, 5-50 mol%, 5-40 mol%,
5-30 mol%, or 5-10 mol%) of the total lipid components, a conjugated lipid (e.g., a PEGylated
lipid) in an amount from about 0.5 mol% to about 20 mol% (e.g., 1-10 mol% or 5-10%) of the
total lipid components, and a sterol in an amount from about 0 mol % to about 60 mol% (e.g.,
0-50 mol%, 10-60 mol%, 10-50 mol%, 15-60 mol%, 15-50 mol%, 20-50 mol%, 20-40 mol%)
of the total lipid components, provided that the total mol% of the lipid component does not

exceed 100%.
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[00302] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
about 25-100 mol% of the ionizable lipid including the lipid compounds described herein,
about 0-50 mol% phospholipid, about 0-50 mol% sterol, and about 0-10 mol% PEGylated lipid.
[00303] In some embodiments, the lipid-based carrier comprises an agent described herein
(e.g., RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a
conjugate comprising the same)) (or a vector comprising any of the foregoing) that is
formulated in a lipid nanoparticle, wherein the lipid nanoparticle comprises about 25-100 mol%
of the ionizable lipid including the lipid compounds described herein, about 0-50 mol%
phospholipid, about 0-50 mol% sterol, and about 0-10 mol% PEGylated lipid. In some
embodiments, the encapsulation efficiency of the agent may be at least 70%.

[00304] In one embodiment, the lipid-based carrier (or lipid nanoformulation) comprises
about 25-100 mol% of the ionizable lipid including the lipid compounds described herein;
about 0-40 mol% phospholipid (e.g., DSPC), about 0-50 mol% sterol (e.g.. cholesterol), and
about 0-10 mol% PEGylated lipid.

[00305] In some embodiments, the lipid-based carrier comprises an agent described herein
(e.g., RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a
conjugate comprising the same)) (or a vector comprising any of the foregoing) that is
formulated in a lipid nanoparticle, wherein the lipid nanoparticle comprises about 25-100 mol%
of the ionizable lipid including the lipid compounds described herein; about 0-40 mol%
phospholipid (e.g., DSPC), about 0-50 mol% sterol (e.g., cholesterol), and about 0-10 mol%
PEGylated lipid. In some embodiments, the encapsulation efficiency of the agent may be at
least 70%.

[00306] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
about 30-60 mol% (e.g., about 35-55 mol%, or about 40-50 mol%) of the ionizable lipid
including the lipid compounds described herein, about 0-30 mol% (e.g., 5-25 mol%, or 10-20
mol%) phospholipid, about 15-50 mol% (e.g., 18.5-48.5 mol%, or 30-40 mol%) sterol, and
about 0-10 mol% (e.g., 1-5 mol%, or 1.5-2.5 mol%) PEGylated lipid.

[00307] In some embodiments, the lipid-based carrier comprises an agent described herein
(e.g, RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a
conjugate comprising the same)) (or a vector comprising any of the foregoing) that is
formulated in a lipid nanoparticle, wherein the lipid nanoparticle comprises about 30-60 mol%
(e.g, about 35-55 mol%, or about 40-50 mol%) of the ionizable lipid including the lipid
compounds described herein, about 0-30 mol% (e.g, 5-25 mol%, or 10-20 mol%)
phospholipid, about 15-50 mol% (e.g., 18.5-48.5 mol%, or 30-40 mol%) sterol, and about 0-
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10 mol% (e.g., 1-5 mol%, or 1.5-2.5 mol%) PEGylated lipid. In some embodiments, the
encapsulation efficiency of the agent may be at least 70%.

[00308] In some embodiments, molar ratios of ionizable lipid/sterol/phospholipid (or
another structural lipid)/PEG-lipid/additional components is varied in the following ranges:
ionizable lipid (25-100%); phospholipid (DSPC) (0-40%); sterol (0-50%); and PEG lipid (0-
5%).

[00309] In some embodiments, the lipid-based carrier comprises an agent described herein
(e.g, RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a
conjugate comprising the same)) (or a vector comprising any of the foregoing) that is
formulated in a lipid nanoparticle, wherein the lipid nanoparticle comprises molar ratios of
ionizable lipid/sterol/phospholipid (or another structural lipid)/PEG-lipid/additional
components in the following ranges: 1onizable lipid (25-100%); phospholipid (DSPC) (0-40%):
sterol (0-50%); and PEG lipid (0-5%). In some embodiments, the encapsulation efficiency of
the agent may be at least 70%.

[00310] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises,
by mol% or wt% of the total lipid components, 50-75% ionizable lipid (including the lipid
compound as described herein), 20-40% sterol (e.g., cholesterol or derivative), 0 to 10% non-
cationic-lipid, and 1-10% conjugated lipid (e.g., the PEGylated lipid).

[00311] In some embodiments, the lipid-based carrier comprises an agent described herein
(e.g, RNAI agent, double stranded RNA (dsRNA) agent, sense strand, antisense strand (or a
conjugate comprising the same)) (or a vector comprising any of the foregoing) that is
formulated in a lipid nanoparticle, wherein the lipid nanoparticle comprises, by mol% or wt%
of the total lipid components, 50-75% ionizable lipid (including the lipid compound as
described herein), 20-40% sterol (e.g., cholesterol or derivative), 0 to 10% non-cationic-lipid,
and 1-10% conjugated lipid (e.g, the PEGylated lipid). In some embodiments, the
encapsulation efficiency of the agent may be at least 70%.

[00312] In some embodiments, the lipid-based carrier (or lipid nanoformulation) comprises
(1) an agent described herein (e.g., RNAi agent, double stranded RNA (dsRNA) agent, sense
strand, antisense strand (or a conjugate comprising the same)) (or a vector comprising any of
the foregoing); (ii) a cationic lipid comprising from 50 mol% to 65 mol% of the total lipid
present in the lipid-based carrier; (iii) a non-cationic lipid comprising a mixture of a
phospholipid and a cholesterol derivative thereof, wherein the phospholipid comprises from 3
mol% to 15 mol% of the total lipid present in the lipid-based carrier and the cholesterol or

derivative thereof comprises from 30 mol% to 40 mol% of the total lipid present in the lipid-
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based carrier; and (iv) a conjugated lipid comprising 0.5 mol% to 2 mol% of the total lipid
present in the particle.

[00313] In some embodiments, the lipid-based carrer (or lipid nanoformulation) comprises
(1) an agent described herein (e.g., RNAI agent, double stranded RNA (dsRNA) agent, sense
strand, antisense strand (or a conjugate comprising the same)) (or a vector comprising any of
the foregoing); (ii) a cationic lipid comprising from 50 mol % to 85 mol % of the total lipid
present in the lipid-based carrier; (iii) a non-cationic lipid comprising from 13 mol % to 49.5
mol % of the total lipid present in the lipid-based carrier; and (d) a conjugated lipid comprising
from 0.5 mol % to 2 mol % of the total lipid present in the lipid-based carrier.

[00314] In some embodiments, the phospholipid component in the mixture may be present
from 2 mol% to 20 mol%, from 2 mol% to 15 mol%, from 2 mol% to 12 mol%, from 4 mol%
to 15 mol%, from 4 mol% to 10 mol%, from 5 mol% to 10 mol%, (or any fraction of these
ranges) of the total lipid components. In some embodiments, the lipid-based carrier (or lipid
nanoformulation) is phospholipid-free.

[00315] In some embodiments, the sterol component (e.g. cholesterol or derivative) in the
mixture may comprise from 25 mol% to 45 mol%, from 25 mol% to 40 mol%, from 25 mol%
to 35 mol%, from 25 mol% to 30 mol%. from 30 mol% to 45 mol%. from 30 mol% to 40
mol%, from 30 mol% to 35 mol%, from 35 mol% to 40 mol%, from 27 mol% to 37 mol%. or
from 27 mol% to 35 mol% (or any fraction of these ranges) of the total lipid components.
[00316] In some embodiments, the non-ionizable lipid components in the lipid-based carrier
(or lipid nanoformulation) may be present from 5 mol% to 90 mol%, from 10 mol% to 85
mol%, or from 20 mol% to 80 mol% (or any fraction of these ranges) of the total lipid
components.

[00317] The ratio of total lipid components to the agent (e.g., an encapsulated agent such as
an agent described herein (e.g, RNAI agent, double stranded RNA (dsRNA) agent, sense
strand, antisense strand (or a conjugate comprising the same)) (or a vector comprising any of
the foregoing) can be varied as desired. For example, the total lipid components to the agent
(mass or weight) ratio can be from about 10:1 to about 30:1. In some embodiments, the total
lipid components to the agent ratio (mass/mass ratio, w/w ratio) can be in the range of from
about 1:1 to about 25:1, from about 10:1 to about 14:1, from about 3:1 to about 15:1, from
about 4:1 to about 10:1, from about 5:1 to about 9:1, or about 6:1 to about 9:1. The amounts of
total lipid components and the agent can be adjusted to provide a desired N/P ratio, for example,
N/P ratio of 3,4, 5,6, 7,8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 30, or higher. Generally, the lipid-based carrier (or lipid nanoformulation’s) overall
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lipid content can range from about 5 mg/ml to about 30 mg/mL. Nitrogen: phosphate ratios (N:P
ratio) is evaluated at values between 0.1 and 100.

[00318] The efficiency of encapsulation of an agent (e.g, an agent described herein),
describes the amount of agent that is encapsulated or otherwise associated with a lipid
nanoformulation (e.g, liposome or LNP) after preparation, relative to the initial amount
provided. The encapsulation efficiency is desirably high (e.g., at least 70%. 80%. 90%. 95%,
close to 100%). The encapsulation efficiency may be measured, for example, by comparing the
amount of agent in a solution containing the liposome or LNP before and after breaking up the
liposome or LNP with one or more organic solvents or detergents. An anion exchange resin
may be used to measure the amount of free agent in a solution. Fluorescence may be used to
measure the amount of free agent in a solution. For the lipid-based carrier (or lipid
nanoformulation) described herein, the encapsulation efficiency of a protein and/or nucleic acid
may be at least 50%, for example 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%. 96%, 97%, 98%, 99%. or 100%. In some embodiments, the
encapsulation efficiency may be at least 70%. In some embodiments, the encapsulation
efficiency may be at least 80%. In some embodiments, the encapsulation efficiency may be at

least 90%. In some embodiments, the encapsulation efficiency may be at least 95%.
5,10 Pharmaceutical Compositions

[00319] In one aspect, provided herein are pharmaceutical compositions comprising any one
more agent described herein (e.g., an RNA1 agent, a dSRNA agent, an antisense strand, a sense
strand) (see, e.g., §§ 5.2, 5.3); a vector described herein (see, e.g., § 5.6); a conjugate described
herein (see, e.g., § 5.4), a carrier described herein (see, e.g., § 5.8); and/or a cell described
herein (see, e.g., § 5.8); or any combination thereof; and a pharmaceutically acceptable
excipient (see, e.g., Remington’s Pharmaceutical Sciences (1990) Mack Publishing Co.,
Easton, PA, the entire contents of which is incorporated by reference herein for all purposes).

[00320] In one aspect, also provided herein are methods of making pharmaceutical
compositions described herein comprising providing any one more agent described herein (e.g.,
an RNAI agent, a dsRNA agent, an antisense strand, a sense strand) (see, e.g, §§ 5.2, 5.3); a
vector described herein (see, e.g., § 5.6); a conjugate described herein (see, e.g., § 5.4); acarrier
described herein (see, e.g, § 5.8); and/or a cell described herein (see, e.g, § 5.8); and
formulating it into a pharmaceutically acceptable composition by the addition of one or more

pharmaceutically acceptable excipient.
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[00321]  Also provided herein are pharmaceutical compositions comprising any one more
agent described herein (e.g., an RNAI agent, a dsRNA agent, an antisense strand, a sense
strand); vector described herein; conjugate described herein; carrier described herein; and/or
cell described herein, wherein the pharmaceutical composition lacks a predetermined threshold
amount or a detectable amount of a process impurity or contaminant, e.g., lacks a
predetermined threshold amount or a detectable amount of a process-related impurity such as
host cell proteins, host cell DNA, or a cell culture component (e.g., inducers, antibiotics, or
media components); a product-related impurity (e.g, precursors, fragments, aggregates,
degradation products); or a contaminant, e.g., endotoxin, bacteria, viral contaminant.

[00322]  Acceptable excipients (e.g., carriers and stabilizers) are preferably nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as phosphate,
citrate, or other organic acids; antioxidants including ascorbic acid or methioning; preservatives
(such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, buty! or benzyl alcohol; alkyl parabens
such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;or m-cresol);
low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone;
amino acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine;
monosaccharides, disaccharides, or other carbohydrates including glucose, mannose, or
dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or
sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-protein
complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene
glycol (PEG).

[00323] A pharmaceutical composition may be formulated for any route of administration
to a subject. Non-limiting embodiments include parenteral administration, such as
intramuscular, intradermal, subcutaneous, transcutaneous, or mucosal.

[00324] In one embodiment, the pharmaceutical composition is formulated for
administration by intramuscular, intradermal, or subcutaneous injection. In one embodiment,
the pharmaceutical composition is formulated for administration by inframuscular injection. In
one embodiment, the pharmaceutical composition is formulated for administration by
intradermal injection. In one embodiment, the pharmaceutical composition is formulated for
administration by subcutaneous injection. Injectables can be prepared in conventional forms,
either as liquid solutions or suspensions. The injectables can contain one or more excipients.

Exemplary excipients include, for example, water, saline, dextrose, glycerol or ethanol. In
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addition, if desired, the pharmaceutical compositions to be administered can also contain minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH buffering
agents, stabilizers, solubility enhancers, or other such agents, such as for example, sodium
acetate, sorbitan monolaurate, triethanolamine oleate or cyclodextrins. In some embodiments,
the pharmaceutical composition is formulated in a single dose. In some embodiments, the
pharmaceutical compositions if formulated as a multi-dose.

[00325] Pharmaceutically acceptable excipients used in the parenteral preparations
described herein include for example, aqueous vehicles, nonaqueous vehicles, antimicrobial
agents, isotonic agents, buffers, antioxidants, local anesthetics, suspending and dispersing
agents, emulsifying agents, sequestering or chelating agents or other pharmaceutically
acceptable substances. Examples of aqueous vehicles, which can be incorporated in one or
more of the formulations described herein, include sodium chlonde injection, Ringer’s
injection, isotonic dextrose injection, sterile water injection, dextrose or lactated Ringer’s
mjection. Nonaqueous parenteral vehicles, which can be incorporated in one or more of the
formulations described herein, include fixed oils of vegetable origin, cottonseed oil, corn oil,
sesame oil or peanut oil. Antimicrobial agents in bacteriostatic or fungistatic concentrations
can be added to the parenteral preparations described herein and packaged in multiple-dose
containers, which include phenols or cresols, mercurials, benzyl alcohol, chlorobutanol, methyl
and propyl p-hydroxybenzoic acid esters, thimerosal, benzalkonium chloride or benzethonium
chloride. Isotonic agents, which can be incorporated in one or more of the formulations
described herein, include sodium chloride or dextrose. Buffers, which can be incorporated in
one or more of the formulations described herein, include phosphate or citrate. Antioxidants,
which can be incorporated in one or more of the formulations described herein, include sodium
bisulfate. Local anesthetics, which can be incorporated in one or more of the formulations
described herein, include procaine hydrochloride. Suspending and dispersing agents, which can
be incorporated in one or more of the formulations described herein, include sodium
carboxymethylcelluose, hydroxypropyl methylcellulose or polyvinylpyrrolidone. Emulsifying
agents, which can be incorporated in one or more of the formulations described herein, include
Polysorbate 80 (TWEEN® 80). A sequestering or chelating agent of metal ions, which can be
incorporated in one or more of the formulations described herein, is EDTA. Pharmaceutical
carriers, which can be incorporated in one or more of the formulations described herein, also
include ethyl alcohol, polyethylene glycol or propylene glycol for water miscible vehicles;

orsodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment.
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[00326] The precise dose to be employed in a pharmaceutical composition will also depend
on the route of administration, and the seriousness of the condition caused by it, and should be
decided according to the judgment of the practitioner and each subject’s circumstances. For
example, effective doses may also vary depending upon means of administration, target site,
physiological state of the subject (including age, body weight, and health), other medications
administered, or whether therapy is prophylactic or therapeutic. Therapeutic dosages are

preferably titrated to optimize safety and efficacy.
5.11 Methods of Use

[00327] Provided herein are various methods of utilizing any one more agent described
herein (e.g., an RNAi agent, a dSRNA agent, an antisense strand, a sense strand) (see, e.g., §§
5.2, 5.3); a vector described herein (see, e.g., § 5.6); a conjugate described herein (see, e.g, §
5.4); a carrier described herein (see, e.g., § 5.9); a host cell described herein (see, e.g., § 5.8);
and/or a pharmaceutical composition described herein (see, e.g., § 5.10); or any combination
thereof.

[00328] In some aspects, the methods described herein comprise administering one or more
of the foregoing to a subject. Exemplary subjects include mammals, e.g., humans, non-human
mammals, e.g., non-human primates. In some embodiments, the subject is a human.

[00329] The dosage of any of the foregoing, to be administered to a subject in accordance
with any of the methods described herein can be determined in accordance with standard
techniques known to those of ordinary skill in the art, including the route of administration, the
age and weight of the subject.

[00330] In some embodiments, the agent described herein (e.g., an RNAi agent, a dSRNA
agent, an antisense strand, a sense strand) (see, e.g., §§ 5.2, 5.3) or a conjugate thereof (see,
e.g.. §54)1s administered to a subject at a dose of from about 1-10 mg/kg, 2-10 mg kg, 3-10
mg/kg, 4-10 mg/kg, 5-10 mg/kg, 6-10 mg/kg, 7-10 mg/kg, 8-10 mg/kg 9-10 mg/kg, 1-5 mg/kg,
1-4 mg kg, 1-3 mg/kg, 1-2 mg/kg, 1-2.5 mg/kg, 2-5 mg kg, 2-4 mg/kg, 2-3 mg/kg, or 2-
2.5mg/kg. In some embodiments, the agent described herein (e.g., an RNAI agent, a dsRNA
agent, an antisense strand, a sense strand) (see, e.g., §§ 5.2, 5.3) or a conjugate thereof (see,
e.g., §5.4)is administered to a subject at a dose of about 1 mg/kg, 2 mg/kg, 2.5mg/kg, 3 mg kg,
4 mg/kg, 5 mg/kg, 6 mg/kg, 7 mg/kg, 8 mg/kg, 9 mg/kg, or 10 mg/kg. In some embodiments,
the agent described herein (e.g, an RNAI agent, a dsSRNA agent, an antisense strand, a sense

strand) (see, e.g., §§ 5.2, 5.3) or a conjugate thereof (see, e.g., § 5.4)1s administered to a subject
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at least once per month, once per month, at least twice per month, twice per month, at least

once a week, or once per week.

5.11.1 Methods of Delivery

[00331] Provided herein are, inter alia, various methods of delivering any one more agent
described herein (e.g., an RNAI agent, a dSRNA agent, an antisense strand, a sense strand); a
vector described herein; a conjugate described herein; a carrier described herein; a host cell
described herein; and/or a pharmaceutical composition described herein; or any combination
thereof to e.g., a cell, subject, a cell within a subject.

[00332] In one aspect, provided herein are methods of delivering any one more agent
described herein (e.g., an RNAI agent, a dSRNA agent, an antisense strand, a sense strand); a
vector described herein; a conjugate described herein; a carrier described herein; a host cell
described herein; and/or a pharmaceutical composition described herein; or any combination
thereof to a cell, the method comprising introducing into a cell any one more agent described
herein (e.g., an RNAI agent, a dSRNA agent, an antisense strand, a sense strand); a vector
described herein; a conjugate described herein; a carrier described herein; a host cell described
herein; and/or a pharmaceutical composition described herein into the cell, to thereby deliver
the agent (e.g., RNAI agent, dsSRNA agent, antisense strand, sense strand), conjugate, vector,
carrier, or pharmaceutical composition into the cell. In some embodiments, the agent (e.g.,
RNAI agent, dsRNA agent, antisense strand, sense strand), conjugate, vector, carrier, or
pharmaceutical composition is introduced in an amount and for a time sufficient to deliver the
agent (e.g., RNAI agent, dsSRNA agent, antisense strand, sense strand), conjugate, vector,
carrier, or pharmaceutical composition into the cell. In some embodiments, the cell is in vitro,
ex vivo, or in vivo. In some embodiments, the cell is in vitro or ex vivo. In some embodiments,
the cell is in vitro. In some embodiments, the cell is ex vivo. In some embodiments, the cell is
invivo.

[00333] In one aspect, provided herein are methods of delivering any one more agent
described herein (e.g., an RNAI agent, a dsSRNA agent, an antisense strand, a sense strand); a
vector described herein; a conjugate described herein; a carrier described herein; a host cell
described herein; and/or a pharmaceutical composition described herein; or any combination
thereof to a subject, the method comprising administering to a subject any one more agent
described herein (e.g., an RNAI agent, a dsSRNA agent, an antisense strand, a sense strand); a
vector described herein; a conjugate described herein; a carrier described herein; a host cell

described herein; and/or a pharmaceutical composition described herein into the cell, to thereby
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deliver the agent (e.g, RNAIi agent, dsSRNA agent, antisense strand, sense strand), conjugate,
vector, carrier, or pharmaceutical composition to the subject. In some embodiments, the agent
(e.g, RNAI agent, dsSRNA agent, antisense strand, sense strand), conjugate, vector, carrier, or
pharmaceutical composition is administered in an amount and for a time sufficient to deliver
the agent (e.g., RNAI agent, dSRNA agent, antisense strand, sense strand), conjugate, vector,
carrier, or pharmaceutical composition to the subject.

[00334] In one aspect, provided herein are methods of delivering any one more agent
described herein (e.g., an RNAI agent, a dSRNA agent, an antisense strand, a sense strand); a
vector described herein; a conjugate described herein; a carrier described herein; a host cell
described herein; and/or a pharmaceutical composition described herein; or any combination
thereof to a cell within a subject, the method comprising administering to a cell within a subject
any one more agent described herein (e.g., an RNAi agent, a dSRNA agent, an antisense strand,
a sense strand); a vector described herein; a conjugate described herein; a carrier described
herein; a host cell described herein; and/or a pharmaceutical composition described herein mmto
the cell, to thereby deliver the agent (e.g., RNAI1 agent, dsSRNA agent, antisense strand, sense
strand), conjugate, vector, carrier, or pharmaceutical composition to the cell within the subject.
In some embodiments, the agent (e.g, RNAi agent, dsSRNA agent, antisense strand, sense
strand), conjugate, vector, carrier, or pharmaceutical composition is administered in an amount
and for a time sufficient to deliver the agent (e.g., RNAIi agent, dsRNA agent, antisense strand,
sense strand), conjugate, vector, carrier, or pharmaceutical composition to the cell within the

subject.

5.11.2 Methods of Reducing or Inhibiting FASN Expression

[00335] In one aspect, provided herein are methods of reducing or inhibiting expression of
FASN (e.g, hFASN) in a cell, the method comprising introducing into the cell any one more
agent described herein (e.g., an RNAi agent, a dsRNA agent, an antisense strand, a sense
strand); a vector described herein; a conjugate described herein; a carrier described herein; a
host cell described herein; and/or a pharmaceutical composition described herein, to thereby
reduce or inhibit expression of FASN (e.g., hFASN) in the cell. In some embodiments, the
agent (e.g, RNAI agent, dsSRNA agent, antisense strand, sense strand), conjugate, vector,
carrier, or pharmaceutical composition is introduced in an amount and for a time sufficient to
reduce or inhibit expression of FASN (e.g., hFASN) in the cell. In some embodiments, the cell

1S In vitro, ex vivo, or in vivo. In some embodiments, the cell 1s in vitro or ex vivo. In some
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embodiments, the cell i1s in vifro. In some embodiments, the cell is ex vivo. In some
embodiments, the cell 1s in vivo.

[00336] In some embodiments, the level of FASN (e.g, hFASN) expression in the cell is
reduced by at least about 30%, 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%,
96%, 97%. 98%. 99%, or 100% (e.g., as compared to suitable control) (e.g., as measured by an
assay known in the art or described herein, e.g., gPCR). In some embodiments, the level of
FASN (e.g., hFASN) expression in the cell is reduced by at least about 50% (e.g, as compared
to suitable control) (e.g., as measured by an assay known in the art or described herein, e.g,
qPCR). In some embodiments, the level of FASN (e.g., hFASN) expression in the cell is
reduced by at least about 75% (e.g., as compared to suitable control) (e.g., as measured by an
assay known in the art or described herein, e.g.. gqPCR). In some embodiments, the level of
FASN (e.g., hFASN) expression in the cell is reduced by at least about 80% (e.g., as compared
to suitable control) (e.g., as measured by an assay known in the art or described herein, e.g,
qPCR). In some embodiments, the level of FASN (e.g., hFASN) expression in the cell is
reduced by at least about 90% (e.g., as compared to suitable control) (e.g., as measured by an
assay known in the art or described herein, e.g., gPCR). In some embodiments, the level of
FASN (e.g, hFASN) expression in the cell is reduced by at least about 95% (e.g., as compared
to suitable control) (e.g., as measured by an assay known in the art or described herein, e.g,
qPCR).

[00337] In one aspect, provided herein are methods of reducing or inhibiting expression of
FASN (e.g, hFASN) in a cell in a subject, the method comprising administering to a subject
any one more agent described herein (e.g., an RNAi agent, a dSRNA agent, an antisense strand,
a sense strand); a vector described herein; a conjugate described herein; a carrier described
herein; a host cell described herein; and/or a pharmaceutical composition described herein, to
thereby reduce or inhibit expression of FASN (e.g.. hFASN) in the cell in the subject. In some
embodiments, the agent (e.g, RNAI agent, dSRNA agent, antisense strand, sense strand),
conjugate, vector, carrier, or pharmaceutical composition is administered to the subject in an
amount and for a time sufficient to reduce or inhibit expression of FASN (e.g., hFASN) in the
cell in the subject. In some embodiments, the level of FASN (e.g., hFASN) expression in the
cell is reduced by at least about 30%, 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, or 100% (e.g., as compared to suitable control) (e.g., as measured
by an assay known in the art or described herein, e.g., gPCR).

[00338] In one aspect, provided herein are dsSRNA agents, conjugates, vectors, carriers, and

pharmaceutical compositions for use in a method of reducing or inhibiting expression of FASN
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(e.g, hFASN) in a cell in a subject, the method comprising administering to the subject a
dsRNA agent described herein, a conjugate described herein, a vector described herein, a
carrier described herein, or a pharmaceutical composition described herein, to thereby reduce
or inhibit expression of FASN (e.g,, hFASN) in the cell in the subject. In some embodiments,
the agent (e.g., RNAI agent, dSRNA agent, antisense strand, sense strand), conjugate, vector,
carrier, or pharmaceutical composition is administered to the subject in an amount and for a
time sufficient to reduce or inhibit expression of FASN (e.g., hFASN) in the cell in the subject.
In some embodiments, the level of FASN (e.g., hFASN) expression in the cell is reduced by at
least about 30%, 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99%, or 100% (e.g., as compared to suitable control) (e.g, as measured by an assay
known in the art or described herein, e.g., gPCR).

[00339] In one aspect, provided herein are uses of dsRNA agents, conjugates, vectors,
carriers, and pharmaceutical compositions in the manufacture of a medicament for use in the
reduction or nhibition of FASN (e.g., hFASN) expression in a cell in a subject. In some
embodiments, the agent (e.g, RNAI agent, dSRNA agent. antisense strand, sense strand),
conjugate, vector, carrier, or pharmaceutical composition is administered to the subject in an
amount and for a time sufficient to reduce or inhibit expression of FASN (e.g., hFASN) in the
cell in the subject. In some embodiments, the level of FASN (e.g., hFASN) expression in the
cell is reduced by at least about 30%, 40%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 96%., 97%, 98%, 99%, or 100% (e.g., as compared to suitable control) (e.g., as measured
by an assay known in the art or described herein, e.g., qPCR).

[00340] In one aspect, provided herein are uses of dsSRNA agents, conjugates, vectors,
carriers, and pharmaceutical compositions in the manufacture of a medicament for use in a
method of reducing or inhibiting expression of FASN (e.g., hFASN) in a cell in a subject, the
method comprising administering to the subject a dSRNA agent described herein, a conjugate
described herein, a vector described herein, a carrier described herein, or a pharmaceutical
composition described herein, to thereby reduce or inhibit expression of FASN (e.g., hFASN)
in the cell in the subject. In some embodiments, the agent (e.g, RNAi agent, dSRNA agent,
antisense strand, sense strand), conjugate, vector, carrier, or pharmaceutical composition is
administered to the subject in an amount and for atime sufficient to reduce or inhibit expression
of FASN (e.g, hFASN) in the cell in the subject. In some embodiments, the level of FASN
(e.g, hFASN) expression in the cell is reduced by at least about 30%, 40%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%., 97%, 98%. 99%., or 100% (e.g., as compared to
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suitable control) (e.g, as measured by an assay known in the art or described herein, e.g,

qPCR).

5.11.3 Methods of Treating, Ameliorating, or Preventing a FASN Associated Disease

[00341] In one aspect, provided herein are methods of treating, ameliorating, or preventing
a disease in a subject, the method comprising administering to the subject any one more agent
described herein (e.g., an RNAI agent, a dSRNA agent, an antisense strand, a sense strand); a
vector described herein; a conjugate described herein; a carrier described herein; a host cell
described herein; and/or a pharmaceutical composition described herein, to thereby treat,
ameliorate, or prevent a disease in the subject In some embodiments, the agent (e.g., RNAI
agent, dsRNA agent, antisense strand, sense strand), conjugate, vector, carrier, or
pharmaceutical composition is administered to the subject in an amount and for a time
sufficient to treat, ameliorate, or prevent the disease in the subject.

[00342] In one aspect, provided herein are methods of treating, ameliorating, or preventing
a FASN (e.g, hFASN) associated disease in a subject, the method comprising administering to
the subject any one more agent described herein (e.g, an RNAi agent, a dSRNA agent, an
antisense strand, a sense strand); a vector described herein; a conjugate described herein; a
carrier described herein; a host cell described herein; and/or a pharmaceutical composition
described herein, to thereby treat, ameliorate, or prevent the FASN (e.g., hFASN) associated
disease in the subject. In some embodiments, the agent (e.g., RNAi agent, dsSRNA agent,
antisense strand, sense strand), conjugate, vector, carrier, or pharmaceutical composition is
administered to the subject in an amount and for a time sufficient to treat, ameliorate, or prevent
the FASN (e.g., hFASN) associated disease in the subject.

[00343] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, nonalcoholic steatohepatitis (NASH) or nonalcoholic fatty liver disease
(NAFLD). In some embodiments, the disease is obesity-induced metabolic syndrome, insulin
insensitivity, obesity, type-2 diabetes, alcoholic fatty liver disease (AFLD), or cirrhosis. In
some embodiments, the disease is metabolic dysfunction associated steatotic liver disease
(MASLD), metabolic-associated steatohepatitis (MASH), metabolic dysfunction and alcohol
associated steatotic liver disease (MetALD), steatotic liver disease (SLD), cryptogenic SLD.
See, e.g, Rinella M. et al., A multisociety Delphi consensus statement on new fatty liver
disease nomenclature, Hepatology 78(6):p 1966-1986, December 2023, the entire contents of

which is incorporated herein by reference for all purposes.
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[00344] In one aspect, provided herein are dsRNA agents, conjugates, vectors, carriers, and
pharmaceutical compositions for use in a method of treating, ameliorating, or preventing a
FASN (e.g, hFASN) associated disease in a subject, the method comprising administering to
the subject a dSRNA agent described herein, a conjugate described herein, a vector described
herein, a carrier described herein, or a pharmaceutical composition described herein, to thereby
treat, ameliorate, or prevent the FASN (e.g., hF ASN) associated disease in the subject.
[00345] In some embodiments, the agent (e.g., RNAI agent, dsRNA agent, antisense strand,
sense strand), conjugate, vector, carrier, or pharmaceutical composition is administered to the
subject in an amount and for a time sufficient to treat, ameliorate, or prevent the FASN (e.g,
hFASN) associated disease in the subject.

[00346] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease 1s MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00347] In one aspect, provided herein are uses of dsRNA agents, conjugates, vectors,
carriers, and pharmaceutical compositions in the manufacture of a medicament for use in the
treatment, amelioration, or prevention of a FASN (e.g., hFASN) associated disease in a subject.
[00348] In some embodiments, the agent (e.g., RNAIi agent, dsRNA agent, antisense strand,
sense strand), conjugate, vector, carrier, or pharmaceutical composition is administered in an
amount and for a time sufficient to treat, ameliorate, or prevent the FASN (e.g., hFASN)
associated disease in the subject.

[00349] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00350] In one aspect, provided herein are uses of dsRNA agents, conjugates, vectors,
carriers, and pharmaceutical compositions in the manufacture of a medicament for use in a
method of treating, ameliorating, or preventing a FASN (e.g,, hFASN) associated disease in a
subject, the method comprising administering to the subject a dSRNA agent described herein,
a conjugate described herein, a vector described herein, a carrier described herein, or a
pharmaceutical composition described herein, to thereby treat, ameliorate, or prevent the FASN
(e.g, hFASN) associated disease in the subject.

[00351] In some embodiments, the agent (e.g., RNAi agent, dsRNA agent, antisense strand,

sense strand), conjugate, vector, cartier, or pharmaceutical composition is administered to the
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subject in an amount and for a time sufficient to treat, ameliorate, or prevent the FASN (e.g.
hFASN) associated disease in the subject.

[00352] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00353] In one aspect, provided herein are dsRINA agents. conjugates, vectors, carriers, and
pharmaceutical compositions for use in treating a disease in a subject, preferably a FASN (e.g,
hFASN) associated disease, more preferably a liver disease.

[00354] In one aspect, provided herein are dsRNA agents, conjugates, vectors, carriers, and
pharmaceutical compositions for use for use in treating a disease in a subject (preferably a
FASN (e.g. hFASN) associated disease, more preferably a liver disease) by reducing or
inhibiting expression of FASN (e.g., hFASN) in a cell.

5.11.4 Methods of Treating, Ameliorating, or Preventing a Liver Disease

[00355] In one aspect, provided herein are methods of treating, ameliorate, or preventing a
liver disease in a subject, the method comprising administering to the subject any one more
agent described herein (e.g., an RNAI agent, a dsSRNA agent, an antisense strand, a sense
strand); a vector described herein; a conjugate described herein; a carrier described herein; a
host cell described herein; and/or a pharmaceutical composition described herein, to thereby
treat, ameliorate, or prevent the liver disease in the subject. In some embodiments, the agent
(e.g, RNAI agent, dsSRNA agent, antisense strand, sense strand), conjugate, vector, carrier, or
pharmaceutical composition is administered to the subject in an amount and for a time
sufficient to treat, ameliorate, or prevent the liver disease in the subject.

[00356] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00357] In one aspect, provided herein are dsSRNA agents, conjugates, vectors, carriers, and
pharmaceutical compositions for use in a method of treating, ameliorating, or preventing a liver
disease in a subject, the method comprising administering to the subject a dsSRNA agent
described herein, a conjugate described herein, a vector described herein, a carrier described
herein, or a pharmaceutical composition described herein, to thereby treat, ameliorate, or

prevent the liver disease in the subject.
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[00358] In some embodiments, the agent (e.g., RNAI1 agent, dsSRNA agent, antisense strand,
sense strand), conjugate, vector, carrier, or pharmaceutical composition is administered to the
subject in an amount and for a time sufficient to treat, ameliorate, or prevent the liver disease
in the subject.

[00359] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00360] In one aspect, provided herein are uses of dsSRNA agents, conjugates, vectors,
carriers, and pharmaceutical compositions in the manufacture of a medicament for the
treatment, amelioration, or prevention of a liver disease in a subject.

[00361] In some embodiments, the agent (e.g., RNAi agent, dsRNA agent, antisense strand,
sense strand), conjugate, vector, carrier, or pharmaceutical composition is administered in an
amount and for a time sufficient to treat, ameliorate, or prevent the liver disease in the subject.
[00362] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00363] In one aspect, provided herein are uses of dsRNA agents, conjugates, vectors,
carriers, and pharmaceutical compositions in the manufacture of a medicament for use n a
method of treating, ameliorating, or preventing a liver disease in a subject, the method
comprising administering to the subject a dSRNA agent described herein, a conjugate described
herein, a vector described herein, a carrier described herein, or a pharmaceutical composition
described herein, to thereby treat, ameliorate, or prevent the liver disease in the subject.
[00364] In some embodiments, the agent (e.g., RNAi agent, dsRNA agent, antisense strand,
sense strand), conjugate, vector, carrier, or pharmaceutical composition is administered to the
subject in an amount and for a time sufficient to treat, ameliorate, or prevent the liver disease
in the subject.

[00365] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In

some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
5.11.S Methods of Diagnosing and/or Prognosticating a Liver Disease
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[00366] In one aspect, provided herein are methods of diagnosing a liver disease in a subject,
the method comprising (a) isolating and purifying DNA, RNA, or protein, or having DNA,
RNA, or protein isolated and purified, from a sample obtained from the subject; (b) detecting,
or having detected, the presence or absence of one or more somatic FASN mutation in the
DNA, RNA, or protein, wherein the presence of the somatic mutation indicates that the subject
has a liver disease.

[00367] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
1solated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00368] Insome embodiments, the method further comprises (c) administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more somatic
F ASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the inhibitory
nucleic acid molecule comprises one or more RNA agent described herein (e.g., an RNAI
agent, a dsSRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g, a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector
or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g, a pharmaceutical composition described herein). In some
embodiments, the RNA agent is a dsSRNA agent described herein comprising a sense strand
and an antisense strand.

[00369] In some embodiments, the method further comprises (¢) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation is not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (c) administering an altemative therapeutic agent

for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
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expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00370] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN. In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
is detected and/or the inhibitory nucleic acid molecule that inhibits expression of FASN is
administered to the subject.

[00371] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease 1s MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00372] In one aspect, provided herein are methods of diagnosing and/or prognosticating a
liver disease in a subject, the method comprising (a) isolating and purifying DNA, RNA, or
protein, or having DNA, RNA, or protein isolated and purified, from a sample obtained from
the subject; (b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein, wherein the presence of the somatic mutation
indicates that the subject has a liver disease, is at risk of developing a liver disease, is at risk of
developing a more severe form of a liver disease, and/or is at risk of developing a disease
associated with a liver disease.

[00373] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00374] Insome embodiments, the method further comprises (c) administering to the subject
an agent (e.g., inhibitory nucleic acid molecule (e.g., an RNA agent (e.g, a dsRNA agent
described herein)) that inhibits expression of FASN if one or more somatic FASN mutation is
detected in the DNA, RNA, or protein. In some embodiments, the inhibitory nucleic acid

molecule comprises one or more RNA agent described herein (e.g, an RNAi agent, a dSRNA
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agent, an antisense strand, a sense strand, an siRNA agent, an antisense oligonucleotide) (or a
vector comprising or encoding the RNA agent described herein, e.g., a vector described herein;
a conjugate comprising the RNA agent described herein, e.g., a conjugate described herein; a
carrier comprising the RNA agent described herein (or a vector or conjugate comprising the
same), e.g., a carrier described herein; and/or a pharmaceutical composition comprising the
RNA agent described herein (or a vector, conjugate, or carrier comprising the same), e.g., a
pharmaceutical composition described herein). In some embodiments, the RNA agent is a
dsRNA agent described herein comprising a sense strand and an antisense strand.

[00375] In some embodiments, the method further comprises (c) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation is not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (c) administering an alternative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation 1n the sample 1s not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00376] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN. In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
15 detected and/or the mnhibitory nucleic acid molecule that inhibits expression of FASN 1s
administered to the subject.

[00377] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00378] In one aspect, provided herein are methods of prognosticating a liver disease in a
subject, the method comprising (a) isolating and purifying DNA, RNA, or protein, or having
DNA, RNA, or protein isolated and purified, from a sample obtained from the subject; (b)
detecting, or having detected, the presence or absence of one or more somatic FASN mutation
in the DNA, RNA, or protein, wherein the presence of the somatic mutation indicates that the
subject is at risk of developing a liver disease, is at risk of developing a more severe form of a
liver disease, and/or is at risk of developing a disease associated with a liver disease.

[00379] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA

isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
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having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00380] Insome embodiments, the method further comprises (c) administering to the subject
an agent (e.g., inhibitory nucleic acid molecule (e.g., an RNA agent (e.g, a dsRNA agent
described herein)) that inhibits expression of FASN if one or more somatic FASN mutation is
detected in the DNA, RNA, or protein. In some embodiments, the agent comprises a nucleic
acid molecule, small molecule, protein, peptide. In some preferred embodiments, the agent is
anucleic acid molecule. In some preferred embodiments, the agent is an inhibitory nucleic acid
molecule. In some preferred embodiments, the inhibitory nucleic acid molecule comprises one
or more RNA agent described herein (e.g., an RNAI agent, a dsSRNA agent, an antisense strand,
a sense strand, an siRNA agent, an antisense oligonucleotide) (or a vector comprising or
encoding the RNA agent described herein, e.g., a vector described herein; a conjugate
comprising the RNA agent described herein, e.g., a conjugate described herein; a carrier
comprising the RNA agent described herein (or a vector or conjugate comprising the same),
e.g., a carrier described herein; and/or a pharmaceutical composition comprising the RNA
agent described herein (or a vector, conjugate, or carrier comprising the same), e.g, a
pharmaceutical composition described herein). In some embodiments, the RNA agent is a
dsRNA agent described herein comprising a sense strand and an antisense strand.

[00381] In some embodiments, the method further comprises (c) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation is not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (c) administering an alternative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00382] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN. In some embodiments, the treatment

with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
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is detected and/or the inhibitory nucleic acid molecule that inhibits expression of FASN is
administered to the subject.

[00383] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In

some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.

5,11.6 Methods of Screening, Identifying, and Selecting a Subject for Treatment with a
FASN Inhibitory Agent

[00384] In one aspect, provided herein are methods of screening a subject for administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN, the method comprising
(a) isolating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein isolated
and purified, from a sample obtained from the subject; (b) detecting, or having detected, the
presence or absence of one or more somatic FASN mutation in the DNA, RNA, or protein,
wherein the subject is selected for administration of an agent (e.g., inhibitory nucleic acid
molecule (e.g., an RNA agent (e.g., a dSRNA agent described herein)) that inhibits expression
of FASN if the somatic mutation is present.

[00385] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00386] Insomeembodiments, the agent comprises anucleic acid molecule, small molecule,
protein, peptide. In some preferred embodiments, the agent is a nucleic acid molecule. In some
embodiments, the inhibitory nucleic acid molecule comprises one or more RNA agent
described herein (e.g., an RNA1 agent, a dsSRNA agent, an antisense strand, a sense strand, an
siRNA agent, an antisense oligonucleotide) (or a vector comprising or encoding the RNA agent
described herein, e.g, a vector described herein; a conjugate comprising the RNA agent
described herein, e.g, a conjugate described herein; a carrier compnising the RNA agent

described herein (or a vector or conjugate comprising the same), e.g., a carrier described herein;
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and/or a pharmaceutical composition comprising the RNA agent described herein (or a vector,
conjugate, or carrier comprising the same), e.g, a pharmaceutical composition described
herein). In some embodiments, the RNA agent is a dSRNA agent described herein comprising
a sense strand and an antisense strand.

[00387] In some embodiments, the method further comprises (c) administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more somatic
FASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the inhibitory
nucleic acid molecule comprises one or more RNA agent described herein (e.g., an RNAI
agent, a dsSRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g., a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector
or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g., a pharmaceutical composition described herein). In some
embodiments, the RNA agent is a dsRNA agent described herein comprising a sense strand
and an antisense strand.

[00388] In some embodiments, the method further comprises (c) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation 15 not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (c) administering an alternative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00389] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN. In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
is detected and/or the inhibitory nucleic acid molecule that inhibits expression of FASN is
administered to the subject.

[00390] In one aspect, provided herein are methods of selecting a subject for administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN, the method comprising
(a) 1solating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein isolated

and purified, from a sample obtained from the subject; (b) detecting, or having detected, the
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presence or absence of one or more somatic FASN mutation in the DNA, RNA, or protein,
wherein the subject is selected for administration of an agent (e.g., inhibitory nucleic acid
molecule (e.g., an RNA agent (e.g., a dsSRNA agent described herein)) that inhibits expression
of FASN if the somatic mutation is present.

[00391] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00392] Insome embodiments, the agent comprises anucleic acid molecule, small molecule,
protein, peptide. In some preferred embodiments, the agent is a nucleic acid molecule. In some
embodiments, the inhibitory nucleic acid molecule comprises one or more RNA agent
described herein (e.g., an RNAIi agent, a dsSRNA agent, an antisense strand, a sense strand, an
siRNA agent, an antisense oligonucleotide) (or a vector comprising or encoding the RNA agent
described herein, e.g, a vector described herein; a conjugate comprising the RNA agent
described herein, e.g, a conjugate described herein; a carrier comprising the RNA agent
described herein (or a vector or conjugate comprising the same), e.g., a carrier described herein;
and/or a pharmaceutical composition comprising the RNA agent described herein (or a vector,
conjugate, or carrier comprising the same), e.g, a pharmaceutical composition described
herein). In some embodiments, the RNA agent is a dSRNA agent described herein comprising
a sense strand and an antisense strand.

[00393] Insome embodiments, the method further comprises (c) administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more somatic
FASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the inhibitory
nucleic acid molecule comprises one or more RNA agent described herein (e.g., an RNAI
agent, a dsSRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g, a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector

or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
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composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g, a pharmaceutical composition described herein). In some
embodiments, the RNA agent is a dsSRNA agent described herein comprising a sense strand
and an antisense strand.

[00394]  In some embodiments, the method further comprises (c¢) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation is not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (¢) administering an alternative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00395] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN. In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
1s detected and/or the ihibitory nucleic acid molecule that inhibits expression of FASN is
administered to the subject.

[00396] In one aspect, provided herein are methods of identifying a subject for
administration of an inhibitory nucleic acid molecule that inhibits expression of FASN, the
method comprising (a) 1solating and purifying DNA, RNA, or protein, or having DNA, RNA,
or protein isolated and purified, from a sample obtained from the subject; (b) detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA,
RNA, or protein, wherein the presence of the somatic mutation indicates that the subject 1s
identified for administration of an agent (e.g., inhibitory nucleic acid molecule (e.g., an RNA
agent (e.g., a dsSRNA agent described herein)) that inhibits expression of FASN.

[00397] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having

detected, the presence or absence of one or more somatic FASN mutation in the protein.
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[00398] Insomeembodiments, the agent comprises anucleic acid molecule, small molecule,
protein, peptide. In some preferred embodiments, the agent is a nucleic acid molecule. In some
preferred embodiments, the agent is an inhibitory nucleic acid molecule. In some preferred
embodiments, the inhibitory nucleic acid molecule comprises one or more RNA agent
described herein (e.g., an RNAI agent, a dsSRNA agent, an antisense strand, a sense strand, an
siRNA agent, an antisense oligonucleotide) (or a vector comprising or encoding the RNA agent
described herein, e.g, a vector described herein; a conjugate comprising the RNA agent
described herein, e.g, a conjugate described herein; a carrier comprising the RNA agent
described herein (or a vector or conjugate comprising the same), e.g., a carrier described herein;
and/or a pharmaceutical composition comprising the RNA agent described herein (or a vector,
conjugate, or carrier comprising the same), e.g., a pharmaceutical composition described
herein). In some embodiments, the RNA agent is a dsSRNA agent described herein comprising
a sense strand and an antisense strand.

[00399]  In some embodiments, the method further comprises (c) administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more somatic
FASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the inhibitory
nucleic acid molecule comprises one or more RNA agent described herein (e.g., an RNAI
agent, a dsSRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g, a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector
or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g, a pharmaceutical composition described herein). In some
embodiments, the RNA agent is a dsRNA agent described herein comprising a sense strand
and an antisense strand.

[00400] In some embodiments, the method further comprises (c) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation is not detected in the DNA, RNA, or protein, In some
embodiments, the method further comprises (¢) administering an altemative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.

In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
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[00401] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
mnhibits expression of FASN and/or function of FASN. In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
is detected and/or the inhibitory nucleic acid molecule that inhibits expression of FASN is
administered to the subject.

[00402] In one aspect, provided herein are methods of identifying a subject having a disease
who is likely to respond to treatment with an inhibitory nucleic acid molecule that inhibits
expression of FASN, the method comprising (a) isolating and purifying DNA, RNA, or protein,
or having DNA, RNA, or protein isolated and purified, from a sample obtained from the
subject; (b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein, wherein the subject is identified as a subject
likely to respond to treatment with an agent (e.g., inhibitory nucleic acid molecule (e.g., an
RNA agent (e.g., a dsRNA agent described herein)) that inhibits expression of FASN if the
somatic mutation is present.

[00403] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00404] In some embodiments, (a) comprises 1solating and purifying DNA, or having DNA
1solated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00405] Insome embodiments, the agent comprises anucleic acid molecule, small molecule,
protein, peptide. In some preferred embodiments, the agent is a nucleic acid molecule. In some
embodiments, the inhibitory nucleic acid molecule comprises one or more RNA agent
described herein (e.g., an RNAI agent, a dSRNA agent, an antisense strand, a sense strand, an
siRNA agent, an antisense oligonucleotide) (or a vector comprising or encoding the RNA agent

described herein, e.g, a vector described herein; a conjugate comprising the RNA agent
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described herein, e.g, a conjugate described herein; a carrier comprising the RNA agent
described herein (or a vector or conjugate comprising the same), e.g., a carrier described herein;
and/or a pharmaceutical composition comprising the RNA agent described herein (or a vector,
conjugate, or carrier comprising the same), e.g., a pharmaceutical composition described
herein). In some embodiments, the RNA agent is a dSsSRNA agent described herein comprising
a sense strand and an antisense strand.

[00406] Insome embodiments, the method further comprises (c) administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more somatic
FASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the inhibitory
nucleic acid molecule comprises one or more RNA agent described herein (e.g., an RNAI
agent, a dsSRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g, a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector
or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g, a pharmaceutical composition described herein). In some
embodiments, the RNA agent is a dsSRNA agent described herein comprising a sense strand
and an antisense strand.

[00407] In some embodiments, the method further comprises (¢) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation is not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (c) administering an alterative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00408] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that is not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN, In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
is detected and/or the inhibitory nucleic acid molecule that inhibits expression of FASN is
administered to the subject.

[00409] In one aspect, provided herein are methods of selecting a therapy for a subject

having a disease who is likely to respond to treatment with an inhibitory nucleic acid molecule
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that inhibits expression of FASN, the method comprising (a) isolating and purifying DNA,
RNA, or protein, or having DNA, RNA, or protein isolated and purified, from a sample
obtained from the subject; (b) detecting, or having detected, the presence or absence of one or
more somatic FASN mutation in the DNA, RNA, or protein, and (c) selecting a therapy for a
subject comprising an agent (e.g., inhibitory nucleic acid molecule (e.g., an RNA agent (e.g., a
dsRNA agent described herein)) that inhibits expression of FASN if the somatic mutation is
present.

[00410] In some embodiments, the FASN associated disease is fatty liver, liver
inflammation, NASH or NAFLD. In some embodiments, the disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, or cirrhosis. In
some embodiments, the disease is MASLD, MASH, MetALD, SLD, cryptogenic SLD.
[00411] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
isolated and purified, from a sample obtained from the subject; and (b) comprises detecting, or
having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00412] Insome embodiments, the agent comprises anucleic acid molecule, small molecule,
protein, peptide. In some preferred embodiments, the agent is a nucleic acid molecule. In some
embodiments, the inhibitory nucleic acid molecule comprises one or more RNA agent
described herein (e.g., an RNAI agent, a dsSRNA agent, an antisense strand, a sense strand, an
siRNA agent, an antisense oligonucleotide) (or a vector comprising or encoding the RNA agent
described herein, e.g, a vector described herein; a conjugate comprising the RNA agent
described herein, e.g, a conjugate described herein; a carrier comprising the RNA agent
described herein (or a vector or conjugate comprising the same), e.g., a carrier described herein;
and/or a pharmaceutical composition comprising the RNA agent described herein (or a vector,
conjugate, or carrier comprising the same), e.g., a phammaceutical composition described
herein). In some embodiments, the RNA agent is a dSRNA agent described herein comprising
a sense strand and an antisense strand.

[00413] In some embodiments, the method further comprises (d) administering to the

subject an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more
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somatic FASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the
nhibitory nucleic acid molecule comprises one or more RNA agent described herein (e.g., an
RNAI agent, a dsRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g, a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector
or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g., a pharmaceutical composition described herein). In some
embodiments, the RNA agent is a dsRNA agent described herein comprising a sense strand
and an antisense strand.

[00414] In some embodiments, the method further comprises (d) withholding administration
of an inhibitory nucleic acid molecule that inhibits expression of FASN to the subject if one or
more somatic FASN mutation 1s not detected in the DNA, RNA, or protein. In some
embodiments, the method further comprises (d) administering an alternative therapeutic agent
for treatment of the disease that is not an inhibitory nucleic acid molecule that inhibits
expression of FASN to the subject if a somatic FASN mutation in the sample is not detected.
In some embodiments, the different therapeutic agent is a standard of care agent for the disease.
[00415] In some embodiments, the subject is undergoing or has undergone treatment with a
different therapeutic agent for the disease that 1s not an inhibitory nucleic acid molecule that
inhibits expression of FASN and/or function of FASN. In some embodiments, the treatment
with the different therapeutic agent is discontinued if a somatic FASN mutation in the sample
1s detected and/or the inhibitory nucleic acid molecule that inhibits expression of FASN is

administered to the subject.

5.11.7 In Vitro Methods of Screening Samples for Somatic FASN Mutations

[00416] In one aspect, provided herein are methods of screening a sample from a subject for
the presence or absence of one or more somatic FASN mutation, the method comprising (a)
isolating and purifying DNA, RNA, or protein from a sample obtained from the subject; (b)
detecting the presence or absence of one or more somatic FASN mutation in the DNA, RNA,
or protein.

[00417] In some embodiments, (a) comprises isolating and purifying DNA, or having DNA
1solated and purified, from a sample obtained from the subject; and (b) comprises detecting, or

having detected, the presence or absence of one or more somatic FASN mutation in the DNA.
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In some embodiments, (a) comprises isolating and purifying RNA, or having RNA isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the RNA. In some
embodiments, (a) comprises isolating and purifying protein, or having protein isolated and
purified, from a sample obtained from the subject; and (b) comprises detecting, or having
detected, the presence or absence of one or more somatic FASN mutation in the protein.
[00418] In some embodiments, the method further comprises (¢) administering to the subject
an inhibitory nucleic acid molecule that inhibits expression of FASN if one or more somatic
FASN mutation is detected in the DNA, RNA, or protein. In some embodiments, the agent
comprises a nucleic acid molecule, small molecule, protein, peptide. In some preferred
embodiments, the agent is a nucleic acid molecule. In some embodiments, the inhibitory
nucleic acid molecule comprises one or more RNA agent described herein (e.g, an RNA1
agent, a dsRNA agent, an antisense strand, a sense strand, an siRNA agent, an antisense
oligonucleotide) (or a vector comprising or encoding the RNA agent described herein, e.g., a
vector described herein; a conjugate comprising the RNA agent described herein, e.g, a
conjugate described herein; a carrier comprising the RNA agent described herein (or a vector
or conjugate comprising the same), e.g., a carrier described herein; and/or a pharmaceutical
composition comprising the RNA agent described herein (or a vector, conjugate, or carrier
comprising the same), e.g., a pharmaceutical composition described herein). In some
embodiments, the RNA agent 15 a dsSRNA agent described herein comprising a sense strand
and an antisense strand.

[00419]  In one aspect, provided herein are methods of characterizing a DNA molecule in a
sample from a subject having a disease, the method comprising (a) isolating and purifying
DNA (or having DNA isolated and purified) in a sample from the subject; (b) analyzing the
DNA (e.g., sequencing at least a portion of the FASN gene in the DNA); and (c) determining
the presence or absence of a somatic FASN mutation in the DNA molecule.

[00420] In one aspect, provided herein are methods of characterizing a disease in a subject,
the method comprising (a) isolating and purifying DNA (or having DNA isolated and purified)
ina sample from the subject; (b) detecting the presence or absence of a somatic FASN mutation
in the DNA; and (¢) characterizing the liver disease as somatic FASN mutation positive or

somatic FASN mutation negative based on the detection.

5.12 Kits
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[00421] Inaone aspect, provided herein are kits comprising any one or more agent described
herein (e.g., an RNA1 agent, a dsSRNA agent, an antisense strand, a sense strand) (see, e.g., §§
5.2, 5.3); a vector described herein (see, e.g., § 5.6); a conjugate described herein (see, e.g., §
5.4): a carrier described herein (see, e.g., § 5.9); a host cell described herein (see, e.g., § 5.8);
and/or a pharmaceutical composition described herein (see, e.g., § 5.10); or any combination
thereof. In addition, the kit may comprise a liquid vehicle for solubilizing or diluting, and/or
technical instructions. The technical instructions of the kit may contain information about
administration and dosage and subject groups.

[00422]  In some embodiments, the agent (e.g., described herein) (e.g., RNAI agent, dSRNA
agent, antisense strand, sense strand), vector (e.g., described herein), conjugate (e.g., described
herein), carrier (e.g.. described herein), host cell (e.g., described herein), and/or pharmaceutical
composition (e.g., described herein) is provided in a separate part of the kit. In some
embodiments, the agent (e.g., described herein) (e.g, RNAI1 agent, dsSRNA agent, antisense
strand, sense strand), vector (e.g., described herein), conjugate (e.g., described herein), carrier
(e.g., described herein), host cell (e.g., described herein), and/or pharmaceutical composition
(e.g., described herein) is optionally lyophilized, spray-dried, or spray-freeze dried. The kit
may further contain as a part a vehicle (e.g., buffer solution) for solubilizing the dried or
lyophilized any agent (e.g, described herein) (e.g, RNAi agent, dsSRNA agent, antisense
strand, sense strand), vector (e.g., described herein), conjugate (e.g., described herein), carrier
(e.g., described herein), host cell (e.g., described herein), and/or pharmaceutical composition
(e.g., described herein).

[00423] In some embodiments, the kit comprises a single dose container. In some
embodiments, the kit comprises a multi-dose container. In some embodiments, the kit
comprises an administration device (e.g., an injector for intradermal injection or a syringe for
intramuscular injection).

[00424] In one aspect, provided herein are in vitro test kits for use in a method described
herein (e.g, diagnostic method, prognostic method, subject screening, subject identification,
subject selection, sample screening). In some embodiments, the kit comprises one or more
reagents for detecting one or more somatic FASN mutation in a sample from a subject (e.g., in
DNA, RNA, or protein from a sample from a subject).

[00425]  Any of the kits described herein may be used in any of the methods described herein
(see, eg, §5.11).
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6. EXAMPLES
TABLE OF CONTENTS

6.1  Example 1. FASN Expression in Nonalcoholic Steatohepatitis

6.2  Example 2. Design of FASN Targeting RNAi Agents

6.3  Example 3. Synthesis of FASN Targeting RNAi Agents

6.4  Example 4. In Vitro dsRNA Agent Mediated Knockdown of hFASN

6.5  Example 5. In Vitro dsRNA Agent Mediated Knockdown of mFASN

6.6  Example 6. Generation of GalNac-Conjugated dsRNA Agents Targeting mFASN

6.7  Example 7. In Vivo GalNac-Conjugated dsRNA Agent Mediated Knockdown of
mFASN

6.8  Example 8. In Vivo GalNac-Conjugated dsRNA Agent Mediated Knockdown of
mFASN

6.1  Example 1. FASN Expression in Nonalcoholic Steatohepatitis

[00426] The expression of FASN in the context of nonalcoholic steatohepatitis (NASH) or
alcohol related liver disease (ARLD) was evaluated. Briefly, liver samples from 29 subjects
with either NASH or ARLD and liver samples from 5 subjects without liver disease were
sequenced using laser capture microscopy and whole genome sequencing at a depth of 40x.
Nucleotide mutations were called using standard bioinformatics algorithms and analyzed using
the expected to observed ratio of nonsynonymous to synonymous SNPs. The results were
replicated in an independent sample of 20 NASH liver tissue samples that underwent whole
exome sequencing using Nanoseq at a sequencing depth of 200X Dx per sample; 10 of these
samples also underwent laser capture microscopy with whole exome sequencing at a
sequencing depth of 100x. Results of interest in the primary sample (defined as a global g-
value<0.1) were restricted hypothesis tested in the replication samples.

[00427] In the primary sample, FASN had an enrichment ratio of 51 and a global g-
value=0.024; there was no indication of selection in the normal liver samples. In the Nanoseq
replication cohort, FASN had an enrichment ratio of 11.4 and a global p-value of 4.6¥10-3. In
the LCM replication cohort, FASN had an enrichment ratio of 61.4 and a global p-value of
1.1*10-03. Taken together, these findings indicate that FASN is positively selected for in
NASH, meaning that cell clones with mutations in the FASN gene proliferate under NASH

disease conditions.

225

SUBSTITUTE SHEET (RULE 26)



WO 2024/220746 PCT/US2024/025323

6.2  Example 2. Design of FASN Targeting RNAi Agents

[00428] dsRNA agents targeting hFASN (NCBI Ref.: NM_004104.5) were designed and
the nucleotide sequence of the unmodified FASN sense and antisense strands of each of the

dsRNA agents are set forth in Table 2.
6.3  Example 3. Synthesis of FASN Targeting RNAi Agents

[00429] The dsRNA agents set forth in Table 2 or Table 3 are synthesized using standard
methods known in the art and described herein. Briefly, the dsRNA agents are synthesized
using a Mermade 192 synthesizer (BioAutomation) on controlled pore glass (500-1000 A) solid
supports loaded with a first nucleotide of interest. Upon completion of the solid phase
synthesis, solid-supported polynucleotides are treated with Methylamine (40% aqueous) at
room temperature in 96 well plates for approximately 2 hours to afford cleavage from the solid
support and subsequent removal of relevant protecting groups. Polynucleotides are precipitated
by the addition of 1 mL of 9:1 acetonitrile:ethanol or 1:1 ethanol:isopropanol. The plates are
then centrifuged at 4°C for 45 minutes and the supernatant removed. The polynucleotide pellet
is resuspended in 20 mM NaOAc and subsequently desalted using a HiTrap size exclusion
column (5 mL, GE Healthcare) on an Agilent LC system equipped with an autosampler, UV
detector, conductivity meter, and fraction collector. Desalted samples are collected in 96 well
plates and then analyzed by LC-MS and UV spectrometry to confirm identity and quantify the
amount of material, respectively.

[00430]  Duplexing of single strands is performed on a Tecan liquid handling robot. Sense
and antisense single strands are combined in an equimolar ratio to a final concentration of 10
uM in Ix PBS in 96 well plates, the plate 1s sealed, incubated at 100 °C for 10 minutes, and is
subsequently allowed to retumn slowly to room temperature over a period of 2-3 hours. The
concentration and identity of each duplex is confirmed and is then subsequently utilized for

screening assays.
6.4  Example 4. In Vifro dsRNA Agent Mediated Knockdown of hFASN

[00431] Each of dsRNA Agents 1-228 set forth in Table 3 (the modified versions) above
were evaluated for their ability to knockdown hFASN expression in vifro.

[00432] Brefly, Hep3B cells (ATCC) were seeded at 15,000 cells per well in a standard 96
well plate. The cells were transfected with the indicated hFASN targeting dsRNA agent (either
0.5 nM or 20 nM) or the indicated control (AHSA1 (Activator Of HSP90 ATPase Activity 1
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(referred to in FIG. 1H as “Control A”)) targeting siRNA) using Lipofectamine RNAiMax

(0.3ul/well) (Thermo Fisher Scientific) according to the manufacturer’s instructions and

incubated for 24 hours. The level of hFASN was assessed utilizing a standard branched DNA

(bDNA) assay (Quantigene 2.0 (Thermo Fisher Scientific)) according to the manufacturer’s

instructions. The expression of hFASN was normalized to the expression of human GAPDH.

Each treatment group was run in quadruplicate, the mean and standard deviation calculated.

[00433] FIGS. 1A-1H and Table 5 shows the percent of hFASN mRNA remaining after

treatment with the indicated dsRNA agent (normalized to GAPDH and relative to control

treated cells set to 100%).

Table 5. Range % hFASN mRNA Remaining (Normalized to GAPDH: Control Treated

Cells = 100%).

dsRNA Agent FASN/GAPDH
1D 20 nM 0.5 nM
1 8190 92-120
2 69-78 94-109
3 95-103 94-120
4 86-96 92-112
5 52-54 36-104
6 46-55 78-100
7 42-46 30-117
8 47-53 74-83
9 57-63 78-94
10 90-94 100-103
11 95-109 94-113
12 8197 91-104
13 30-86 90-98
14 68-81 87-96
15 28-35 45-53
16 28-34 49-55
17 19-22 55-63
18 28-31 52-61
19 61-67 79-97
20 86-91 88-109
21 61-69 85-90
22 36-42 59-66
23 65-73 83-89
24 25-32 62-67
25 59-70 83-92
26 38-46 81-85
27 32-41 90-95
28 31-35 47-51
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29 69-77 89-08
30 92-104 99-110
31 81-92 93-98
32 16-18 39-42
33 56-64 80-87
34 37-42 83-90
35 60-70 39-94
36 60-71 8593
37 43-49 83-90
38 30-36 75-83
39 25-29 33-37
40 36-40 91-101
41 60-66 91-99
42 76-85 100-109
43 77-96 103-111
44 78-93 102-117
45 50-59 97-103
46 16-18 29-30
47 16-20 48-56
48 21-25 44-52
49 73-86 92-99
50 90-105 96-103
51 44-54 91-101
52 30-51 73-92
53 43-47 69-99
54 22-25 72-89
55 18-20 66-93
56 60-68 33-103
57 28-32 65-88
58 32-36 66-76
59 24-26 48-58
60 17-18 27-28
61 24-24 43-49
62 22-36 50-56
63 27-29 84-97
64 71-77 100-113
65 28-30 36-46
66 52-56 95-116
67 54-60 60-72
68 39-44 58-67
69 23-25 40-44
70 58-69 74-81
71 38-47 60-65
72 64-75 37-96
228
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73 26-27 50-79
74 31-37 48-68
75 25-30 68-88
76 44-50 77-93
77 31-36 36-48
78 29-38 64-75
79 34-40 57-69
80 45-48 83-88
g1 39-43 72-79
32 62-67 96-107
33 18-23 28-31
84 80-88 100-114
85 78-87 105-121
86 22-24 41-48
37 18-20 30-34
38 31-33 8797
39 75-77 95-110
90 86-93 101-108
91 44-47 75-18
92 46-52 91-92
93 30-37 52-65
94 27-31 35-37
95 51-76 99-107
96 62-71 84-94
97 55-64 78-99
98 31-90 100-104
99 87-97 95-98
100 950-93 95-103
101 45-51 67-74
102 16-20 56-61
103 72-84 96-104
104 75-93 95-102
105 41-51 96-101
106 26-32 76-88
107 54-64 81-89
108 20-28 36-43
109 14-19 29-33
110 26-28 47-56
111 30-35 53-56
112 63-79 88-91
113 61-73 36-97
114 34-39 73-92
115 22-25 31-39
116 28-33 74-79
117 44-52 62-82
229
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118 29-36 32-43
119 17-21 21-26
120 28-48 70-87
121 19-23 50-56
122 70-82 80-94
123 20-25 52-58
124 27-32 50-54
125 57-68 84-96
126 87-106 94-99
127 18-20 40-45
128 17-20 34-36
129 24-28 36-42
130 24-27 67-73
131 25-29 73-79
132 70-78 85-87
133 76-84 88-97
134 79-86 89-99
135 68-73 87-90
136 30-34 56-61
137 59-69 99-109
138 81-90 98-111
139 82-95 103-109
140 61-67 101-110
141 80-96 85-95
142 53-87 85-99
143 23-37 33-39
144 39-44 83-93
145 23-30 78-85
146 67-82 93-100
147 51-64 77-87
148 19-23 72-79
149 48-54 83-91
150 55-62 77-89
151 31-34 47-51
152 44-51 72-77
153 13-17 23-25
154 9-19 18-20
155 23-25 72-77
156 33-39 89-99
157 29-34 73-81
158 26-30 82-87
159 43-47 74-83
160 23-26 78-88
161 80-87 100-101
230
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162 80-85 89-99
163 69-72 92-99
164 39-43 92-98
165 53-60 92-99
166 56-67 34-94
167 54-59 85-92
168 16-18 33-36
169 42-50 78-82
170 19-27 16-42
171 21-25 58-64
172 51-55 68-69
173 18-21 24-27
174 14-16 4345
175 15-17 28-34
176 12-13 27-32
177 13-14 13-26
178 16-18 19-20
179 14-20 32-33
180 78-85 34-102
181 29-33 57-61
182 15-17 45-50
183 35-38 63-74
184 15-17 34-39
185 17-20 54-58
186 9-15 32-39
187 19-23 62-64
188 19-23 18-19
189 10-18 46-48
190 30-36 61-68
191 13-15 22-25
192 34-37 65-75
193 80-85 97-108
194 61-71 95-103
195 34-39 70-76
196 88-90 89-102
197 82-89 37-102
198 14-15 34-39
199 15-18 47-50
200 22-24 48-53
201 15-17 67-76
202 20-24 71-78
203 24-28 34-91
204 24-27 60-62
205 13-15 43-47
231
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206 76-83 92-104
207 77-84 91-99
208 74-81 86-102
209 68-80 92-103
210 89-102 91-99
211 86-88 96-113
212 73-79 86-104
213 84-95 88-106
214 62-68 80-97
215 77-85 90-103
216 77-82 92-104
217 37-44 61-72
218 48-52 69-76
219 34-39 81-87
220 75-76 91-102
221 86-98 08-102
222 50-58 56-61
223 64-72 82-90
224 49-54 56-60
225 68-71 66-92
226 48-50 75-103
227 48-55 77-107
228 59-66 78-103

Control o-11 8-9

6.5

[00434]

Example 5. In Vitro dsRNA Agent Mediated Knockdown of murine FASN

A set of dsRNA agents targeting murine FASN (mFASN) were designed and

generated using standard methods known in the art. The nucleotide sequence of the sense and

anti-sense strand of each of the dsSRNA agents is set forth in Table 6. The abbreviations utilized

in the nucleotide sequence set forth in Table 6 are set forth above in Table 4 above.

Table 6. Modified Sense and Antisense Strand Sequences of mFASN Targeting dsRNA

Agents.
dsRNA . . SEQ ID Antisense Sequence SEQ
Agent ID Sense Sequence 3'to 3 NO 503 ID NO
79 csasguUfcUfGECfugacuaagaa 1144 usUfscuuAfgucagcaGfahfcu 1156
gscsu
230 csgsccCfaCfUECfugguucauca 1145 usGfsaugAfaccagagUfgGigce 1157
gscsu
71 gsasagAfaCfGfUfcacuuuccaa 1146 usUfsggaAfagugacgULfuCfuu 1158
csasa
71 csgsgcUfuCfGtCfcaacucuaca 1147 gzizzuagAfguuggchfachc 1150
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c¢susguGfuAfGECfcuucgagaua usAfsucuCfgaaggcuhAfcAfca
233 g gad 1148 gaagg 1160
gsgsc
234 gsusguAfgCfCfUfucgagaugua 1149 usAfscauCfucgaaggCfuAfca 1161
csasg
235 csasccAfgAfGfAfugcuccgaua 1150 usAfsucgGfagcaucuCfuGigu 1162
gsgsc
cscsggCfaCfCfAfauacagauga usCfsaucUfguauuggUfgCfc
236 99 IHIEE 1151 JRATUIGEETEEET 1 1163
gscsa
cscsgaGfunAfCfAfaugucaacaa usUfsguuGfacauuguAfcUfc
237 7 ¢ 1152 9 ¢ 71 1164
gscsa
csasagUfaCfCfAfuggcaacgua usAfscguUfgccauggUfaCfuu
238 g ggeascy 1153 grigecandd 1165
gsgsc
239 asasqguAfcCfAfUfggcaacguga 1154 usCfsacgUfugccaugGfuAfcu 1166
usgsg
240 csusacAfaCfCfUfcucccaggua 1155 gzﬁziccquggagaggUqufua 1167

[00435] Each dsRNA agent generated above was evaluated for their ability to knockdown
mFASN expression in vitro. Briefly, Hepal-6 cells (ATCC) were seeded at 20,000 cells per
well in a standard 96 well plate. The cells were transfected with the indicated mFASN targeting
dsRNA agent (20 nM, 3.3 nM, 0.55 nM, 0.09 nM, or 0.02 nM) or the indicated control
(AHSAl-directed siRNA) using Lipofectamine RNAiMax (0.3ul/well) (Thermo Fisher
Scientific) according to the manufacturer’s instructions and incubated for 24 hours. The level
of mFASN was assessed utilizing a standard bDNA assay (Quantigene 2.0 (Thermo Fisher
Scientific)) according to manufacturer’s instructions. The expression of mFASN was
normalized to the expression of human GAPDH. Each treatment group was run in
quadruplicate.

[00436] Table 7 shows the calculated IC50 (nM) and the remaining mFASN mRNA percent
(normalized to GAPDH).

Table 7. IC50 and Max % Inhibition of mFASN mRNA (Normalized to GAPDH).

DsRNA Agents 1C50 [nM] % Maximum Inhibition
229 >().01<0.05 >70<80
230 >0.05<0.1 >70<80
231 >(.01<0.05 >80<90
232 >0.01<0.05 >80<90
233 >().1<0.5 >80<90
234 >(0.1<0.5 >70<80
235 >0.1<0.5 >70<80
236 >(0.1<0.5 >80<90
237 >0.1<0.5 >70<80
238 >(.05<0.1 >80<90
239 >0.1<0.5 >70<80
240 >5.0<10.0 >60<70
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6.6  Example 6. Generation of GalNac-Conjugated dsRNA Agents Targeting mFASN

[00437] A subset of the dsSRNA agents described in Example 5 targeting mFASN were

conjugated to a GalNac targeting moiety and linker comprising Formula I
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N-[tris(GalN Ac)-amido-dodecanoyl)]-4-hydroxyprolinol [Hyp-(GalNAc-alkyl)3].
[00438] The sense strand of the dsRNA agent was conjugated to the GalNac targeting

moiety using standard methods.

6.7  Example 7. In Vivo GalNac-Conjugated dsRNA Agent Mediated Knockdown of
mFASN

[00439] The ability of each of the conjugates generated in Example 6 was evaluated for their
ability to knockdown mFASN expression in vivo.

[00440] Brefly, 9 week old female C57BI6N mice (4 per treatment or control group) were
administered a single dose of the indicated conjugate (5Smg/kg) (or saline control) via
subcutaneous injection and treated for seven days. During treatment, the mice were observed
daily, and weight measurements taken. No adverse events were observed. Liver samples were
taken seven days post administration (snap frozen in liquid nitrogen). Liver lysate was prepared
from approximately S0mg of liver tissue by sonication in Iml of lysis buffer. mFASN mRNA
was quantified from liver lysate using standard bDNA assay (Quantigene 2 0 (Thermo Fisher
Scientific)) according to manufacturer’s instructions. The level of mFASN mRNA was
normalized to GAPDH.

[00441]  All conjugates showed knockdown of mFASN mRNA, with dsRNA conjugates
231, 233, and 238 showing the largest percent knockdown (FIG, 2).

6.8 Example 8. In Vivo GalNac-Conjugated dsRNA Agent Mediated Knockdown of
mFASN
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[00442] The ability of dsSRNA conjugates 231, 233, and 238 were evaluated for their ability
to knockdown mFASN expression in vivo at various dosages.
[00443] Brefly, 9 week old female C57BI6N mice (4 per treatment or control group) were
administered a single dose of the indicated conjugate (dsSRNA conjugate 231 dosed at 2.5
mg/kg or 10 mg/kg, dsRNA conjugate 233 dosed at 2.5 mg/kg or 10 mg/kg, and 238 dosed at
1.25mg/kg, 2.5 mg/kg, 5 mg/kg, or 10 mg/kg, negative control conjugate dosed at 5 mg/kg) (or
saline control) via subcutaneous injection and treated for 14 or 21 days. During treatment, the
mice were observed daily, and weight measurements taken. No adverse events were observed.
Liver samples were taken seven days post administration (snap frozen in liquid nitrogen). Liver
lysate was prepared from approximately 50mg of liver tissue by sonication in Iml of lysis
buffer. mFASN mRNA was quantified from lLiver lysate using standard bDNA assay
(Quantigene 2.0 (Thermo Fisher Scientific)) according to manufacturer’s instructions. The
level of mMFASN mRNA was normalized to GAPDH.
[00444] FIG. 3 shows a dose dependent knockdown of mFASN mRNA with dsRNA
conjugates 231, 233, and 238.

% * *
[00445]  The invention is not to be limited in scope by the specific embodiments described
herein. Indeed, various modifications of the invention in addition to those described will
become apparent to those skilled in the art from the foregoing description and accompanying
figures. Such modifications are intended to fall within the scope of the appended claims.
[00446]  All references (e.g., publications or patents or patent applications) cited herein are
incorporated herein by reference in their entireties and for all purposes to the same extent as if
each individual reference (e. g, publication or patent or patent application) was specifically and
individually indicated to be incorporated by reference in its entirety for all purposes.

[00447]  Other embodiments are within the following claims.
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CLAIMS

What is claimed is:
L. A double stranded ribonucleic acid (dsRNA) agent for inhibiting expression of fatty
acid synthase (FASN) (e.g., human FASN (hFASN)),

wherein the dsRNA agent comprises a sense strand and an antisense strand forming a
double stranded region,

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or
23) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in Table 2 or Table
3 or set forth in any one of SEQ ID NOS: 232-459 or 916-1143.
2. The dsRNA agent of claim 1, wherein the sense strand comprises at least 15 (e.g., 16,
17,18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or
3) nucleotides from any sense strand set forth in Table 2 or Table 3 or set forth in any one of
SEQ ID NOS: 4-231 or 688-915.
3. The dsRNA agent of claim 1 or 2, wherein the sense strand comprises at least 15 (e.g.,
16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing bv no more than 3 (e.g., 0, 1, 2,
or 3) nucleotides from the corresponding sense strand set forth in Table 2 or Table 3 or the
corresponding sense strand set forth in one of SEQ ID NOS: 4-231 or 688-915.
4. A dsRNA agent for inhibiting expression of FASN (e.g., hFASN),

wherein the dsSRNA agent comprises a sense strand and an antisense strand forming a
double stranded region, and

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or
23) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the antisense strands of any one of dsSRNA agents 1-228 set
forth in Table 2 or Table 3; and

wherein the sense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or 23)
contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the sense strand of the corresponding dsRNA agent set forth
in Table 2 or Table 3.
5. A dsRNA agent for inhibiting expression of FASN (e.g., hFASN),

wherein the dSRNA agent comprises a sense strand and an antisense strand forming a
double stranded region, and

wherein the sense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21) contiguous

nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides from
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nucleotides 250-285, 253-282, 430-440, 436-456, 510-565, 510-560, 514-558, 745-775, 751-
771, 830-895, 830-890, 836-888, 990-1025, 997-1017, 1045-1080, 1048-1075, 1050-1080,
1055-1075, 1095-1025, 1099-1119, 1280-1310, 1284-1304, 1400-1430, 1405-1425, 1575-
1620, 1583-1610, 1651-1671, 1791-1811, 1945-2015, 1950-2010, 1955-2001, 1990-2030,
1995-2025, 2060-2095, 2066-2091, 2160-2195, 2160-2190, 2167-2187, 2220-2270, 2225-
2263, 2300-2340, 2311-2336, 2415-2435, 2423-2443, 2875-2495, 2482-2504, 2510-2530,
2517-2537, 2520-2570,2525-2570,2531-2565, 2695-2720, 2706-2726, 2790-2830, 2800-
2820, 2905-2925, 2913-2934, 2975-3235,2981-3215, 3270-3315, 3287-3309, 3330-3370,
3340-3361, 3590-3630, 3600-3622, 3670-3715, 3678-3704, 3795-3835, 3808-3828, 3915-
4275,3925-4265, 4375-4415, 4381-4404, 4455-4500, 4462-4491, 4615-4660, 4622-4652,
4740-4780, 4750-4770, 4795-4870, 4805-4860, 4915-4955, 4925-4945, 4985-5030, 4995-
5017, 5174-5194, 5164-5184, 5413-5455, 5410-5465, 5481-5503, 5471-5490, 5573-5594,
5565-5605, 5637-5658, 5657-5648, 6085-6105, 6087-6115, 6259-6281, 6249-6291, 6295-
6332, 6285-6343, 6554-6574, 6544-6584, 6599-6619, 6589-6629, 6808-6828, 6790-6838,
6857-7007, 6847-7017, 7015-7044, 7005-7054, 7055-7075, 7045-7085, 7212-7267, 7202-
7277, 7317-7345, 7307-7355, 7388-7458, 7278-7468, 7465-7496, 7455-7506, 7490-7539,
7480-7529, 7836-7857, 7826-7867, 7925-7963, 7915-7973, 8072-8094, 8062-8104, 8388-
8408, 8378-8418, 8432-4861, or 8422-8471 of SEQ ID NO: 1,

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or
23) contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
from the corresponding complementary nucleotide sequence of SEQ ID NO: 2.
6. The dsRNA agent of claim 5, wherein the antisense strand comprises at least 15 (e.g.,
16,17, 18,19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3
(e.g. 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2 or Table 3 or set forth in any one of SEQ ID NOS: 232-459 or
916-1143.
7. The dsRNA agent of claim 5 or 6, wherein the sense strand comprises at least 15 (e.g..
16,17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2,
or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
Table 2 or Table 3 or set forth in any one of SEQ ID NOS: 4-231 or 688-9135,
8. The dsRNA agent of any one of claims 5-7, wherein the sense strand comprises at
least 15 (e.g, 16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than

3(e.g, 0.1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense
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strand set forth in Table 2 or Table 3 or the corresponding sense strand set forth in one of
SEQ ID NOS: 4-231 or 688-915.
9. The dsRNA agent of claim 5, wherein the antisense strand comprises at least 15 (e.g.,
16, 17,18, 19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3
(e.g, 0, 1,2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 2 or set forth in any one of SEQ ID NOS: 232-459.
10.  The dsRNA agent of claim 9, wherein the sense strand comprises at least 15 (e.g, 16,
17,18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or
3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in Table
2 or set forth in any one of SEQ ID NOS: 4-231.
11.  The dsRNA agent of any one of claims 9-10, wherein the sense strand comprises at
least 15 (e.g, 16,17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than
3(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of the corresponding sense
strand set forth in Table 2 or the corresponding sense strand set forth in one of SEQ ID NOS:
4-231.
12, The dsRNA agent of claim 5, wherein the antisense strand comprises at least 15 (e.g.,
16,17, 18,19, 20, 21, 22, or 23) contiguous nucleotides of and differing by no more than 3
(e.g, 0,1, 2, or 3) nucleotides from the nucleotide sequence of any one of the antisense
strands set forth in Table 3 or set forth in any one of SEQ ID NOS: 916-1143.
13, The dsRNA agent of claim 12, wherein the sense strand comprises at least 15 (e.g,
16,17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2.
or 3) nucleotides from the nucleotide sequence of any one of the sense strands set forth in
Table 3 or set forth in any one of SEQ ID NOS: 688-915.
14, The dsRNA agent of any one of claims 12-13, wherein the sense strand comprises at
least 15 (e.g, 16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than
3 (e.g, 0,1,2, or 3) nucleotides from the nucleotide sequence of the corresponding sense
strand set forth in Table 3 or the corresponding sense strand set forth in one of SEQ ID NOS:
688-915.
15. A dsRNA agent for inhibiting expression of FASN (e.g., hFASN),

wherein the dSRNA agent comprises a sense strand and an antisense strand forming a
double stranded region,

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or

23) contiguous nucleotides of and differing by no more than 3 (e.g., 0. 1, 2, or 3) nucleotides
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from the nucleotide sequence of any one of the antisense strands set forth in Table 2 or set
forth in any one of SEQ ID NOS: 232-459.
16.  The dsRNA agent of claim 15, wherein the sense strand comprises at least 15 (e.g.,
16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2,
or 3) nucleotides from any sense strand set forth in Table 2 or set forth in any one of SEQ ID
NOS: 4-231.
17.  The dsRNA agent of claim 15 or 16, wherein the sense strand comprises at least 15
(e.g, 16,17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g.,
0, 1, 2, or 3) nucleotides from the corresponding sense strand set forth in Table 2 or the
corresponding sense strand set forth in one of SEQ ID NOS: 4-231.
18. A dsRNA agent for inhibiting expression of FASN (e.g., hFASN),

wherein the dsSRNA agent comprises a sense strand and an antisense strand forming a
double stranded region, and

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or
23) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the antisense strands of any one of dsSRNA agents 1-228 set
forth in Table 2; and

wherein the sense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or 23)
contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the sense strand of the corresponding dsRNA agent set forth
in Table 2.
19. A dsRNA agent for inhibiting expression of FASN (e.g., hFASN),

wherein the dsSRNA agent comprises a sense strand and an antisense strand forming a
double stranded region,

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or
23) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of any one of the antisense strands set forth in Table 3 or set
forth in any one of SEQ ID NOS: 916-1143.
20.  The dsRNA agent of claim 19, wherein the sense strand comprises at least 15 (e.g,
16, 17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2,
or 3) nucleotides from any sense strand set forth in Table 3 or set forth in any one of SEQ ID
NOS: 688-915.
21.  The dsRNA agent of claim 19 or 20, wherein the sense strand comprises at least 15

(e.g, 16,17, 18, 19, 20, 21) contiguous nucleotides of and differing by no more than 3 (e.g.,
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0, 1, 2, or 3) nucleotides from the corresponding sense strand set forth in Table 3 or the
corresponding sense strand set forth in one of SEQ ID NOS: 688-915.
22. A dsRNA agent for inhibiting expression of FASN (e.g., hFASN),

wherein the dsRNA agent comprises a sense strand and an antisense strand forming a
double stranded region, and

wherein the antisense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or
23) contiguous nucleotides of and differing by no more than 3 (e.g, 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the antisense strands of any one of dSRNA agents 1-228 set
forth in Table 3; and

wherein the sense strand comprises at least 15 (e.g., 16, 17, 18, 19, 20, 21, 22, or 23)
contiguous nucleotides of and differing by no more than 3 (e.g., 0, 1, 2, or 3) nucleotides
from the nucleotide sequence of the sense strand of the corresponding dsRNA agent set forth
in Table 3.
23.  The dsRNA agent of any one of the preceding claims, wherein the sense strand
comprises at least one modified nucleotide and/or the antisense strand comprises at least one
modified nucleotide.
24, The dsRNA agent of any one of the preceding claims, wherein at least 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%., 90%, 95%, or 100% of the
nucleotides of the sense strand and/or antisense strand are modified.
25.  The dsRNA agent of any one of the preceding claims, wherein substantially all (or all)
of the nucleotides in the sense strand and/or antisense strand are modified.
26.  The dsRNA agent of any one of the preceding claims, wherein at least one of the
modified nucleotides comprises a modified sugar (e.g., ribose moiety).
27.  The dsRNA agent of any one of the preceding claims, wherein at least one of the
modified nucleotides comprises a modified nucleobase.
28.  The dsRNA agent of any one of the preceding claims, wherein the sense strand
comprises at least one modified internucleoside linkage and/or the antisense strand comprises
at least one modified internucleoside linkage.
29, The dsRNA agent of any one of the preceding claims, wherein each of the antisense
strand and the sense strand are not more than 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18,
17, 16, or 15 nucleotides in length.
30.  The dsRNA agent of any one of the preceding claims, wherein the antisense strand
comprises from about 15-30, 16-30, 17-30, 18-30, 19-30 20-30, 21-30, 22-30, 23-30, 24-30,
25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-22, 19-23, 19-24, or 19-25 nucleotides;
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and/or the sense strand comprises from about 15-30, 16-30, 17-30, 18-30, 19-30 20-30, 21-
30, 22-30, 23-30, 24-30, 25-30, 36-30, 27-30, 28-30-, 29-30, 19-20, 19-21, 19-22, 19-23, 19-
24, or 19-25 nucleotides.

31.  The dsRNA agent of any one of the preceding claims, wherein antisense strand
comprises from about 19-23 nucleotides; and/or the sense strand comprises from about 19-23
nucleotides.

32.  The dsRNA agent of any one of the preceding claims, wherein antisense strand
comprises or consists of about 23 nucleotides; and/or the sense strand comprises or consists
of about 21 nucleotides.

33.  The dsRNA agent of any one of the preceding claims, wherein the sense strand and/or
the antisense strand comprises a 3’ and/or 5' overhang of 1, 2, or 3 nucleotides.

34.  The dsRNA agent of any one of the preceding claims, wherein the antisense strand
comprises a 3' overhang of 1, 2, or 3 nucleotides (e.g., 2 nucleotides).

35.  The dsRNA agent of any one of the preceding claims, wherein the double stranded
region is from about 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-20,
19-21, 23-30, 23-29, 23-28, 23-27, 23-26, 23-25, 23-24, 21-30, 21-29, 21-28, 21-27, 21-26,
21-25, 21-24, 21-23, or 21-22 nucleotide pairs in length.

36.  The dsRNA agent of any one of the preceding claims, wherein the double stranded
region is from about 19-23 or 19-21 nucleotide pairs in length.

37.  The dsRNA agent of any one of the preceding claims, wherein the double stranded
region is about 21 nucleotide pairs in length.

38.  The dsRNA agent of any one of the preceding claims, wherein the sense strand and
the antisense strand are part of a single nucleic acid molecule (e.g., wherein a hairpin loop 1s
between the sense strand and the antisense strand of the single nucleic acid molecule.

39.  The dsRNA agent of any one of the preceding claims, wherein the sense strand and
the antisense strand are separate nucleic acid molecules (i.e., connected only through the
double stranded region).

40. A conjugate comprising the dsRNA agent of any one of claims 1-39 and a
heterologous moiety.

41.  The conjugate of claim 40, wherein the heterologous moiety is a peptide, protein,
carbohydrate, lipid, polymer, or small molecule.

42.  The conjugate of claim 41, wherein the heterologous moiety is carbohydrate.

43, The conjugate of claim 42, wherein the heterologous moiety comprises one or more

GalNac.
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44.  The conjugate of any one of claims 40-43, wherein the heterologous moiety is a
targeting moiety.

45, The conjugate of claim 44, wherein the targeting moiety specifically binds to a moiety
expressed by hepatocytes (e.g., on the surface of the hepatocytes).

46.  The conjugate of any one of claims 44-45, wherein the targeting moiety comprises
GalNac.

47.  The conjugate of any one of claims 44-46, wherein the targeting moiety comprises
Formula II:

Fremsds I

;or

Formula I:

Formuda |

48.  The conjugate of any one of claims 44-47, wherein the targeting moiety directs the
agent to hepatocytes through specific binding to the asialoglycoprotein receptor (e.g.,
expressed on the surface of hepatocytes).

49.  The conjugate of any one of claims 40-48, wherein the heterologous moiety is
attached to the dsRNA agent via a linker.

50.  The conjugate of claim 49, wherein the linker is cleavable.

242

SUBSTITUTE SHEET (RULE 26)



WO 2024/220746 PCT/US2024/025323

51.  The conjugate of any one of claims 40-50, wherein the heterologous moiety attached
to the 3’ end of the sense and/or antisense strand and/or the 5’ end of the sense and/or
antisense strand, and/or at an internal site of the sense and/or antisense strand.

52. A vector (e.g, aviral vector, anon-viral vector) encoding the antisense strand, the
sense strand, or both the antisense and sense strand of any one of claims 1-39.

53. A carrier comprising the dsSRNA agent of any one of claims 1-39 or the vector of
claim 52.

54, The carrier of claim 53, wherein the carrier comprises a nanoparticle, a polymer, a
lipid-based delivery system, as dendrimer, a cationic delivery system, or a hydrogel.

55.  The carrier of claim 54, wherein the lipid-based delivery system is a lipid nanoparticle
(LNP), liposome, lipoplex, nanoliposome, an exosome, or a micelle.

56. A cell comprising the dsSRNA agent of any one of claims 1-39, the conjugate of any
one of claims 40-51, the vector of claim 52, or the carrier of any one of claims 53-55.

57. A pharmaceutical composition comprising the dsSRNA agent of any one of claims 1-
39, the conjugate of any one of claims 40-51, the vector of claim 52, the carrier of any one of
claims 53-53, or the cell of claim 56, and a pharmaceutically acceptable excipient.

58.  Akit comprising the dsSRNA agent of any one of claims 1-39, the conjugate of any
one of claims 40-51, the vector of claim 52, the carrier of any one of claims 53-53, the cell of
claim 56, or the pharmaceutical composition of claim 57.

59. A method of delivering a dsSRNA agent, conjugate, vector, carrier, or pharmaceutical
composition to a cell, the method comprising introducing into a cell the dsRNA agent of any
one of claims 1-39, the conjugate of any one of claims 40-51, the vector of claim 52, the
carrier of any one of claims 53-55, or the pharmaceutical composition of claim 57, to thereby
deliver the dsRNA, conjugate, vector, carrier, or pharmaceutical composition into the cell.
60.  The method of claim 59, wherein the cell is in vitro, ex vivo, ot in vivo.

61.  The method of claim 59 or 60, wherein the cell is a subject (e.g., a human subject).
62. A method of delivering a dsRNA agent, conjugate, vector, carrier, or pharmaceutical
composition to a subject, the method comprising administering to the subject the dsSRNA
agent of any one of claims 1-39, the conjugate of any one of claims 40-51, the vector of claim
52, the carrier of any one of claims 53-55, or the pharmaceutical composition of claim 57, to
thereby deliver the dsRNA, conjugate, vector, carrier, or pharmaceutical composition to the
subject.

63. A method of reducing or inhibiting expression of FASN (e.g., hFASN) in a cell, the
method comprising delivering into the cell the dsSRNA agent of any one of claims 1-39, the
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conjugate of any one of claims 40-51, the vector of claim 52, the carrier of any one of claims
53-55, or the pharmaceutical composition of claim 57, to thereby reduce or inhibit expression
of FASN (e.g, hFASN) in the cell.

64. A method of reducing or inhibiting expression of FASN (e.g, hFASN)in acellina
subject, the method comprising administering to the subject the dsRNA agent of any one of
claims 1-39, the conjugate of any one of claims 40-51, the vector of claim 52, the carrier of
any one of claims 53-33, or the pharmaceutical composition of claim 57, to thereby reduce or
inhibit expression of FASN (e.g., hFASN) in the cell in the subject.

65. A dsRNA agent of any one of claims 1-39, a conjugate of any one of claims 40-51, a
vector of claim 52, a carrier of any one of claims 53-55, or a pharmaceutical composition of
claim 57 for use in a method of reducing or inhibiting expression of FASN (e.g, hFASN) in a
cell in a subject, the method comprising administering to the subject the dsSRNA agent of any
one of claims 1-39, the conjugate of any one of claims 40-51, the vector of claim 52, the
carrier of any one of claims 53-55, or the pharmaceutical composition of claim 57, to thereby
reduce or inhibit expression of FASN (e.g., hFASN) in the cell in the subject.

66. A use of the dsRNA agent of any one of claims 1-39, a conjugate of any one of claims
40-51, a vector of claim 52, a carrier of any one of claims 53-55, or a pharmaceutical
composition of claim 57 in the manufacture of a medicament for reducing or inhibiting
expression of FASN (e.g., hFASN) in a cell in a subject.

67. A method of treating, ameliorating, or preventing a FASN (e.g., hFASN) associated
disease in a subject, the method comprising administering to the subject the dsRNA agent of
any one of claims 1-39, the conjugate of any one of claims 40-51, the vector of claim 52, the
carrier of any one of claims 53-55, or the pharmaceutical composition of claim 57, to thereby
treat, ameliorate, or prevent the FASN (e.g., hF ASN) associated disease in the subject.

68.  The method of claim 67, wherein the FASN (e.g., hFASN) associated disease is fatty
liver, liver inflammation, nonalcoholic steatohepatitis (NASH) or nonalcoholic fatty liver
disease (NAFLD).

69.  The method of claim 67, wherein the FASN (e.g., hFASN) associated disease is
obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, alcoholic
fatty liver disease (AFLD), cirrhosis, metabolic dysfunction associated steatotic liver disease
(MASLD), metabolic-associated steatohepatitis (MASH), metabolic dysfunction and alcohol
associated steatotic liver disease (MetALD), steatotic liver disease (SLD), or cryptogenic
SLD.
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70. A dsRNA agent of any one of claims 1-39, a conjugate of any one of claims 40-51, a
vector of claim 52, a carrier of any one of claims 53-55, or a pharmaceutical composition of
claim 57 for use in treating a disease in a subject, preferably a FASN (e.g., hFASN)
associated disease, more preferably a liver disease.

71. A dsRNA agent of any one of claims 1-39, a conjugate of any one of claims 40-51, a
vector of claim 52, a carrier of any one of claims 53-55, or a pharmaceutical composition of
claim 57 for use in treating a disease in a subject (preferably a FASN (e.g., hFASN)
associated disease, more preferably a liver disease) by reducing or inhibiting expression of
FASN (e.g, hFASN) in a cell.

72. A dsRNA agent of any one of claims 1-39, a conjugate of any one of claims 40-51, a
vector of claim 52, a carrier of any one of claims 53-55, or a pharmaceutical composition of
claim 57 for use in a method of treating, ameliorating, or preventing a FASN (e.g., hFASN)
associated disease in a subject, the method comprising administering to the subject the
dsRNA agent of any one of claims 1-39, the conjugate of any one of claims 40-51, the vector
of claim 52, the carrier of any one of claims 53-55, or the pharmaceutical composition of
claim 57, to thereby treat, ameliorate, or prevent the FASN (e.g., hFASN) associated disease
in the subject.

73.  The dsRNA, agent conjugate, vector, carrier, or pharmaceutical composition for use
of claim 72, wherein the FASN (e.g., hFASN) associated disease is fatty liver, liver
inflammation, NASH or NAFLD.

74.  The dsRNA agent, conjugate, vector, carrier, or pharmaceutical composition for use
of claim 72, wherein the FASN (e.g., hFASN) associated disease is obesity-induced
metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, alcoholic fatty liver
disease (AFLD), cirrhosis, metabolic dysfunction associated steatotic liver disease (MASLD),
metabolic-associated steatohepatitis (MASH), metabolic dysfunction and alcohol associated
steatotic liver disease (MetALD), steatotic liver disease (SLD), or cryptogenic SLD.

75.  Use of the dsRNA agent of any one of claims 1-39, the conjugate of any one of claims
40-51, the vector of claim 52, the carrier of any one of claims 53-55, or the pharmaceutical
composition of claim 57 in the manufacture of a medicament for use in a method of treating,
ameliorating, or preventing a FASN (e.g., hFASN) associated disease in a subject.

76.  The use of claim 75, wherein the FASN (e.g., hFASN) associated disease is fatty
liver, liver inflammation, NASH or NAFLD.
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77.  The use of claim 75, wherein the FASN (e.g., hFASN) associated disease is obesity-
induced metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD, cirrhosis,
MASLD, MASH, MetALD, SLD, or cryptogenic SLD.
78. A method of treating, ameliorate, or preventing a liver disease in a subject, the
method comprising administering to the subject the dsSRNA agent of any one of claims 1-39,
the conjugate of any one of claims 40-51, the vector of claim 52, the carrier of any one of
claims 53-53, or the pharmaceutical composition of claim 57, to thereby treat, ameliorate, or
prevent the liver disease in the subject.
79. The method of claim 78, wherein the liver disease is fatty liver, liver inflammation,
NASH, NAFLD, obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2
diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD., SLD, or cryptogenic SLD.
80. A dsRNA agent of any one of claims 1-39, a conjugate of any one of claims 40-51, a
vector of claim 52, a carrier of any one of claims 53-55, or a pharmaceutical composition of
claim 57 for use in a method of treating, ameliorating, or preventing a liver disease in a
subject, the method comprising administering to the subject the dsSRNA agent of any one of
claims 1-39, the conjugate of any one of claims 40-51, the vector of claim 52, the carrier of
any one of claims 53-55, or the pharmaceutical composition of claim 57, to thereby treat,
ameliorate, or prevent the liver disease in the subject.
81. The dsRNA agent, conjugate, vector, carrier, or pharmaceutical composition for use
of claim 80, wherein the liver disease is fatty liver, liver inflammation, NASH, NAFLD,
obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2 diabetes, AFLD,
cirthosis, MASLD, MASH, MetALD, SLD, or cryptogenic SLD.
82.  Use of the dsRNA agent of any one of claims 1-39, the conjugate of any one of claims
40-51, the vector of claim 52, the carrier of any one of claims 53-55, or the pharmaceutical
composition of claim 57 in the manufacture of a medicament for treating, ameliorating, or
preventing a liver disease in a subject.
83.  The use of claim 82, wherein the liver disease is fatty liver, liver inflammation,
NASH, NAFLD, obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2
diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD, SLD, or cryptogenic SLD.
84. A method of diagnosing a FASN (e.g., hFASN) associated disease in a subject, the
method comprising

(a) isolating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein

isolated and purified, from a sample obtained from the subject;
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(b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein,

wherein the presence of the one or more somatic mutation indicates that the subject
has a FASN (e.g., hFASN) associated disease.
85.  The method of claim 84, wherein the FASN (e.g., hFASN) associated disease is a
liver disease.
86.  The method of any one of claims 84-83, wherein the FASN (e.g., hFASN) associated
disease 1s fatty liver, liver inflammation, NASH, NAFLD, obesity-induced metabolic
syndrome, insulin insensitivity, obesity, type-2 diabetes, AFL.D, cirthosis, MASLD, MASH,
MetALD, SLD, or cryptogenic SLD.
87. A method of diagnosing aliver disease in a subject, the method comprising

(a) 1solating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein
isolated and purified, from a sample obtained from the subject;

(b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein,

wherein the presence of the one or more somatic mutation indicates that the subject
has a liver disease.
88.  The method of claim 87, wherein the liver disease fatty liver, liver inflammation,
NASH, NAFLD, obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2
diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD, SLD, or cryptogenic SLD.
89.  The method of any one of claims 84-88, wherein (a) comprises isolating and purifying
DNA, or having DNA isolated and purified, from a sample obtained from the subject; and (b)
comprises detecting, or having detected, the presence or absence of the one or more somatic
FASN mutation in the DNA.
90.  The method of any one of claims 84-89, further comprising administering to the
subject an inhibitory nucleic acid molecule that inhibits expression of FASN if a FASN
somatic mutation is detected in the DNA, RNA, or protein.
91.  The method of claim 90, wherein the inhibitory nucleic acid molecule comprises the
dsRNA agent of any one of claims 1-39, the conjugate of any one of claims 40-51, the vector
of claim 52, the carrier of any one of claims 53-55, or the pharmaceutical composition of
claim 57.
92. A method of selecting a subject for administration of an inhibitory nucleic acid

molecule that inhibits expression of FASN, the method comprising
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(a) 1solating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein
1solated and purified, from a sample obtained from the subject;

(b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein,

wherein the subject is selected for administration of the inhibitory nucleic acid
molecule if the one or more somatic mutation is present.
93.  The method of claim 92, wherein (a) comprises isolating and purifying DNA, or
having DNA isolated and purified, from a sample obtained from the subject; and (b)
comprises detecting, or having detected, the presence or absence of the one or more somatic
FASN mutation in the DNA.
94, The method of any one of claims 92-93, further comprising administering to the
subject the inhibitory nucleic acid molecule if the subject is selected.
95.  The method of claim 94, wherein the inhibitory nucleic acid molecule comprises the
dsRNA agent of any one of claims 1-39, the conjugate of any one of claims 40-51, the vector
of claim 52, the carrier of any one of claims 53-55, or the pharmaceutical composition of
claim 57.
96. A method of treating, ameliorating, or preventing a FASN (e.g, hFASN) associated
disease in a subject, the method comprising

(a) isolating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein
1solated and purified, from a sample obtained from the subject;

(b) detecting, or having detected. the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein, and

(c) administering to the subject an inhibitory nucleic acid that inhibits expression of
FASN if the one or more FASN somatic mutation is detected in the DNA, RNA, or protein.
97.  The method of claim 96, wherein the FASN (e.g., hFASN) associated disease is a
liver disease.
98.  The method of any one of claims 96-97, wherein the liver disease is fatty liver, liver
inflammation, NASH, NAFLD, obesity-induced metabolic syndrome, insulin insensitivity,
obesity, type-2 diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD, SLD, or cryptogenic
SLD.
99. A method of treating, ameliorating, or preventing a liver disease in a subject, the
method comprising

(a) 1solating and purifying DNA, RNA, or protein, or having DNA, RNA, or protein

1solated and purified, from a sample obtained from the subject;
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(b) detecting, or having detected, the presence or absence of one or more somatic
FASN mutation in the DNA, RNA, or protein, and

(c) administering to the subject an inhibitory nucleic acid that inhibits expression of
FASN if the one or more FASN somatic mutation is detected in the DNA, RNA, or protein.
100.  The method of claim 99, wherein the liver disease is fatty liver, liver inflammation,
NASH, NAFLD, obesity-induced metabolic syndrome, insulin insensitivity, obesity, type-2
diabetes, AFLD, cirrhosis, MASLD, MASH, MetALD, SLD, or cryptogenic SLD.
101.  The method of any one of claims 96-100, wherein (a) comprises isolating and
purifying DNA, or having DNA isolated and purified, from a sample obtained from the
subject; and (b) comprises detecting, or having detected, the presence or absence of the one
or more somatic FASN mutation in the DNA.
102.  The method of any one of claims 96-101, wherein the inhibitory nucleic acid
molecule comprises the dsSRNA agent of any one of claims 1-39, the conjugate of any one of
claims 40-51, the vector of claim 52, the carrier of any one of claims 53-55, or the
pharmaceutical composition of claim 57.
103.  An in vitro method of screening a sample from a subject for one or more somatic
FASN mutation, the method comprising

(a) isolating and purifying DNA, RNA, or protein from a sample obtained from the
subject; and

(b) detecting the presence or absence of one or more somatic FASN mutation in the
DNA. RNA, or protein.
104.  The method of any one of claims 84-103, wherein the sample is a blood, tissue, or cell
sample.
105.  The method of any one of claims 84-104, wherein the sample is biopsy.
106.  The method of any one of claims 84-105, wherein the sample is a liver biopsy.
107.  The method of any one of claims 84-106, wherein at least one of the one or more
somatic mutation is a loss of function mutation.
108.  The method of any one of claims 84-107, wherein at least one of the one or more
somatic mutation is a gain of function mutation.
109.  The method, use, dsSRNA agent for use, conjugate for use, vector for use, carrier for
use, or pharmaceutical composition for use of any one of claims 59-108, wherein the subject

1s a human.
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