WO 2023/175091 PCT/EP2023/056783

MAPT siRNA AND USES THEREOF

1. CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No.

63/320,684, filed on March 16, 2022, and U.S. Provisional Application No.63/320,687, filed

on March 16, 2022, each of which is incorporated herein by reference in its entirety.

2. INTRODUCTION
[0002] Provided herein are small interfering ribonucleic acid (siRNA) agents targeting a

microtubule-associated protein tau (MAPT) gene and compositions comprising such siRNA

agents.

3. BACKGROUND
[0003] Tau is normally a soluble protein associated with microtubules in neurons with its

most well-characterized function being microtubule polymerization under physiological
conditions. Under pathological conditions, however, Tau becomes hyperphosphorylated and
dissociated from the microtubules, forms intracellular soluble oligomer species and insoluble
aggregates rich in f-sheet structure. Certain Tau assemblies can be released and transmitted
to neurons in anatomically connected regions to induce or “seed” the native monomeric Tau
to oligomerize into aggregates, thus propagating Tau aggregates in a prion-like manner. The
molecular mechanism whereby Tau exerts its pathogenic action in Alzheimer’s disease is not
known today. What is however clear is that the pathogenic action of Tau involves toxic gain-
of-functions exerted by small or large aggregated forms Tau protein species.

[0004] There is a need for compounds and agents that inhibit the expression of the MAPT

gene, for example, to study Alzheimer’s disease.

4. SUMMARY
[0005] In one aspect, provided herein are non-naturally occurring small interfering
ribonucleic acid (siRNA) agents comprising a sense strand and an antisense strand forming a
double stranded region.
[0006] In some embodiments, provided herein is a non-naturally occurring small
interfering ribonucleic acid (siRNA) agent comprising a sense strand and an antisense strand
forming a double stranded region, wherein: (a) the antisense strand comprises or consists of a
nucleotide sequence corresponding to any one of the antisense strand nucleotide sequences in

Table 1; (b) the sense strand comprises or consists of a nucleotide sequence corresponding to
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any one of the sense strand nucleotide sequences in Table 1; or (c) the antisense strand
comprises or consists of a nucleotide sequence corresponding to an antisense nucleotide
sequence in a row of Table 1, and the sense strand comprises or consists of a nucleotide
sequence corresponding to the sense strand nucleotide sequence in the same row of Table 1.
[0007] In some embodiments, the antisense strand, the sense strand, or both of a siRNA
agent described herein comprise at least one modified nucleotide. In some embodiments, the
antisense strand and the sense strand of a siRNA agent described herein each comprises
between three to twenty-three modified nucleotides. In some embodiments, the antisense
strand of a siRNA agent described herein comprises all modified nucleotides. In some
embodiments, the sense strand of a siRNA agent described herein comprises all modified
nucleotides. In some embodiments, the antisense strand and sense strand of a siRNA agent
described herein each comprise all modified nucleotides. In specific embodiments, the
modified nucleotides are selected from the group consisting of a 2’O-methyl modified
nucleotide, a deoxy-nucleotide, a 2’-fluoro modified nucleotide, a 2’-O-methyl-uridine, an
inverted abasic nucleotide, a nucleotide comprising S-glycol nucleic acid (GNA), an
unlocked nucleotide, a 5’-vinylphosphonate-2’-O-methyl-uridine, and combinations thereof.
[0008] In some embodiments, the antisense strand, the sense strand, or both of a siRNA
agent described herein comprise at least one modified internucleoside linkage. In some
embodiments, the antisense strand and the sense strand of a siRNA agent described herein
each comprise a modified internucleoside linkage. In some embodiments, the antisense
strand and the sense strand of a siRNA agent described herein each comprise two to five
modified internucleoside linkages. In some embodiments, the modified internucleoside
linkage is phosphorothioate.

[0009] In some embodiments, provided herein is a small interfering ribonucleic acid
(siRNA) agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein: (a) the antisense strand comprises a nucleotide sequence of any one of the
antisense strand nucleotide sequences in Table 2; (b) the sense strand comprises a nucleotide
sequence of any one of the sense strand nucleotide sequences in Table 2; or (c) the antisense
strand comprises a nucleotide sequence of an antisense strand nucleotide sequence in a row in
Table 2, and the sense strand comprises a nucleotide sequence of the sense strand nucleotide
sequence in the same row.

[0010] In some embodiments, provided herein is a small interfering ribonucleic acid
(siRNA) agent comprising a sense strand and an antisense strand forming a double stranded

region, wherein: (a) the antisense strand comprises a nucleotide sequence of any one of the
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antisense strand nucleotide sequences in Table 3; (b) the sense strand comprises a nucleotide
sequence of any one of the sense strand nucleotide sequences in Table 3; or (c) the antisense
strand comprises an antisense strand nucleotide sequence in a row in Table 3, and wherein
the sense strand comprises the sense strand nucleotide sequence in the same row of Table 3.
[0011] In some embodiments, the antisense strand, the sense strand, or both the antisense
and sense strand is conjugated to one or more lipophilic moieties. In some embodiments, the
one or more lipophilic moieties is conjugated to one or more terminal positions of the siRNA
agent, or internal positions of the double stranded region of the siRNA agent. In some
embodiments, the one or more lipophilic moieties is conjugated via a linker or carrier. In
some embodiments, the one or more lipophilic moieties is selected from the group consisting
of cholesterol, L1, L2, L3, L4 (also referred to herein as “J2-CONC16U”), L5, L6, L7, L8,
L9,L.10,L11,L12, 13, L14, L15, L16, 17, L18, L.19, L20, L21 (also referred to herein as
“J2-CONC16A”), L22 (also referred to herein as “J2-CONC16C”), L.23 (also referred to
herein as “J2-CONC16G”), and/or L.24.

[0012] In some embodiments, provided herein is a small interfering ribonucleic acid
(siRNA) agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein: (a) the antisense strand comprises a nucleotide sequence of any one of the
antisense nucleotide sequences in Table 4; (b) the sense strand comprises a nucleotide
sequence of any one the sense strand nucleotide sequences in Table 4, wherein the sense
strand is conjugated to cholesterol or lipid moiety as shown in Table 4 for the sense strand
nucleotide sequence; or (c) the antisense strand comprises an antisense strand nucleotide
sequence in a row in Table 4, and the sense strand comprises the sense strand in the same
row in Table 4, wherein the sense strand is conjugated to cholesterol or lipid as shown in
Table 4 for the sense strand nucleotide sequence.

[0013] In some embodiments, provided herein is a small interfering ribonucleic acid
(siRNA) agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein: (a) the antisense strand comprises a nucleotide sequence of any one of the
antisense strand nucleotide sequences in Table 5; (b) the sense strand comprises a nucleotide
sequence of any one of the sense strand nucleotide sequences in Table 5, wherein the sense
strand is conjugated to cholesterol or lipid moiety as shown in Table 5 for the sense strand
nucleotide sequence; or (c) the antisense strand comprises a nucleotide sequence of an
antisense strand nucleotide sequence in a row in Table 5, and the sense strand comprises a

nucleotide sequence of the sense strand nucleotide sequence in the same row of Table 5, and
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wherein the sense strand is conjugated to cholesterol or lipid moiety as shown in Table 5 for
the sense strand.
[0014] In some embodiments, each strand of the siRNA agent is no more than 30
nucleotides in length. In some embodiments, each strand of the siRNA agent is 18, 19, 20,
21, 22,23, 24, 25, 26, 27, 28 or 29 nucleotides in length.
[0015] In some embodiments, at least one strand of the siRNA agent comprises a 3’
overhang of at least 1 nucleotide. In some embodiments, at least one strand of the siRNA
agent comprises a 3’ overhang of at least 2 nucleotides. In some embodiments, at least one
strand of the siRNA agent comprises a 3’ overhang of at least 3 nucleotides. In some
embodiments, both strands of the siRNA agent comprise a 3” overhang of at least 1 or at least
2 nucleotides.
[0016] In some embodiments, the double stranded region of the siRNA agent is 15 to 19
nucleotides in length. In some embodiments, the double stranded region of the siRNA agent
is 20 to 25 nucleotides in length. In some embodiments, the double stranded region of the
siRNA agent is 15 to 25 nucleotides in length. In some embodiments, the double stranded
region is 16, 17, 18, 19, 20, 21, 22, 23 or 24 nucleotides in length.
[0017] In some embodiments, a siRNA agent described herein comprises a targeting
ligand.
[0018] In another aspect, provided herein is a cell containing the siRNA agent described
herein. In a specific embodiment, the cell is in vitro or ex vivo.
[0019] In another aspect, provided herein is a composition comprising the siRNA agent
described herein, and a carrier.
In one aspect, provided herein is an siRNA comprising a sense strand and an
antisense strand forming a double stranded duplex, wherein
(a) the sense strand comprises 21 nucleotides having the sequence:
UGCAAAUAGUCUACAAACCAA, wherein from the 5’end
(i) the nucleotide at one or more positions selected from 1-6, 8 and 12-21 is
optionally modified with 2’-O-methyl;
(i) the nucleotide at position 6 or 7 optionally comprises a lipophilic moiety;
(iii} the nucleotide at one or more positions selected from 7 and 9-11 is optionally
modified with 2’-deoxy-2’fluoro;
wherein the sense strand optionally further comprises an inverse abasic nucleotide
(InvAb) at the 5’ end linked to the nucleotide at position 1 and/or an inverse abasic

nucleotide (InvAb) at the 3’ end linked to the nucleotide at position 21, and
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wherein the sense strand optionally comprises at least two phosphorothioate

linkages at the 5’end and/or at least two phosphorothioate linkages at the 3’end;

and

(b) the antisense strand comprises 21 nucleotides having the sequence:
UUGGNNNGUAGACUAUUUGCA, wherein from the 5° end

(i) the nucleotide N at position 5 is U or T; the nucleotide N at position 6 is U or
T; and the nucleotide N at position 7 is U or T;

(ii) the nucleotide at position 1 is optionally modified with vinyl phosphonate 2’-
O-methyl or cis-cyclobutyl phosphonate 2°-O-methyl;

(iii) the nucleotide at one or more positions selected from 2, 6, 8, 9, 14, and 16 is
optionally modified with 2’-deoxy-2’fluoro;

(iv) the nucleotide at one or more positions selected from 1, 3-13, 15, and 17-21 is
optionally modified with 2’-O-methyl;

(v) optionally, the nucleotide at one or more positions selected from 4-7 is a
deoxynucleotide;

(vi) optionally, the nucleotide at position 7 is a 3’-O-methyl modified nucleotide
with 2°-5’ linked phosphate, a (L)-o-threofuranosyl modified nucleotide, or a
glycol nucleic acid (GNA), or an unlocked nucleic acid (UNA);

wherein the antisense strand optionally further comprises two nucleotides CA

linked to the nucleotide at position 21 such that the antisense strand comprises 23
nucleotides having the sequence UUGGNNNGUAGACUAUUUGCACA, wherein
the nucleotide C at position 22 and/or the nucleotide A at position 23 is optionally
modified with 2’-O-methyl, and

wherein the antisense strand optionally comprises at least two phosphorothioate

linkages at the 5’end and/or at least two phosphorothioate linkages at the 3’end; and
wherein the base pair at position 1 of the 5'-end of the antisense strand of the

duplex is an AU base pair.

In some embodiments, in the sense strand, the nucleotide at two or more positions selected
from 1-6, 8 and 12-21 is modified with 2’-O-methyl. In some embodiments, in the sense
strand, the nucleotide at three or more positions selected from 1-6, 8 and 12-21 is modified
with 2’-O-methyl. In some embodiments, in the sense strand, the nucleotide at five or more

positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl. In some other
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embodiments, in the sense strand, the nucleotide at each of positions 1-5, 8, and 12-20 is
modified with 2’-O-methyl. In some embodiments, in the sense strand, the nucleotide at two
or more positions selected from 7 and 9-11 is modified with 2’-deoxy-2’fluoro. In some
embodiments, in the sense strand, the nucleotide at each of positions 9-11 is modified with
2’-deoxy-2’fluoro. In yet some other embodiments, in the sense strand, the nucleotide at
position 6 is modified with 2’-O-methyl and the nucleotide at position 7 comprises a
lipophilic moiety. In some embodiments, the lipophilic moiety is L4. In some embodiments,
in the sense strand, the nucleotide at position 6 comprises a lipophilic moiety and the
nucleotide at position 7 is modified with 2’-deoxy-2’fluoro. In some embodiments, the
lipophilic moiety is L21. In some embodiments, the sense strand further comprises an InvAb
at the 5” end linked to the nucleotide at position 1. In some other embodiments, the sense
strand comprises two phosphorothioate linkages at both the 5’end and the 3’end.

In some embodiments, in the antisense strand, the nucleotide at two or more positions
selected from 1, 3-13, 15, and 17-21 is modified with 2’-O-methyl. In some embodiments, in
the antisense strand, the nucleotide at three or more positions selected from 1, 3-13, 15, and
17-21 is modified with 2’-O-methyl. In some embodiments, in the antisense strand, the
nucleotide at five or more positions selected from 1, 3-13, 15, and 17-21 is modified with 2’-
O-methyl. In some embodiments, in the antisense strand, the nucleotide at each of positions
1, 3,10-13, 15, and 17-21 is modified with 2’-O-methyl. In some other embodiments, in the
antisense strand, the nucleotide at two or more positions selected from 2, 6, 8, 9, 14, and 16 is
modified with 2’-deoxy-2’fluoro. In some embodiments, in the antisense strand, the
nucleotide at each of positions 2, 14 and 16 is modified with 2’-deoxy-2’fluoro. In some
other embodiments, in the antisense strand, the nucleotides at position 4 and at position 5 are
each modified with 2’-O-methyl. In some embodiments, in the antisense strand, the
nucleotide at position 4 is modified with 2’-O-methyl and the nucleotide at position 5 is a
deoxynucleotide. In some embodiments, in the antisense strand, the nucleotide at position 4
is a deoxynucleotide and the nucleotide at position 5 is modified with 2’-O-methyl. In some
embodiments, in the antisense strand, the nucleotides at positions 4, 5, and 7 are each
modified with 2’-O-methyl, and the nucleotide at position 6 is modified with 2’-deoxy-
2’fluoro. In some embodiments, in the antisense strand, the nucleotides at positions 8 and 9
are either both modified with 2’-O-methyl, are both modified with 2’-deoxy-2’fluoro. In
some embodiments, the antisense strand comprises two phosphorothioate linkages at both the

5’end and the 3’end.
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In some embodiments, the sense strand comprises nucleotides having the sequence of
SEQ ID NO: 335, 339, 341, 507, 509, 511, 513, 515, 521, 527, 531, 533, or 567. In some
embodiments, the antisense strand comprises nucleotides having the sequence of SEQ ID
NO: 336, 340, 342, 508, 510, 512, 514, 516, 522, 528, 532, 534, or 568.

In another aspect, provided herein is an siRNA comprising a sense strand and an

antisense strand forming a double stranded duplex, wherein the sense strand comprises 21

nucleotides having the sequence: CAAGUCCAAGAUCGGCUCCAA, wherein from the

S’end
(i)

the nucleotide at one or more positions selected from 1-6, 8, and 12-21 is

optionally modified with 2’-O-methyl;

(i)

the nucleotide at one or more positions selected from 9-11 is optionally

modified with 2’-deoxy-2’fluoro;

(iii)

the nucleotide at position 7 optionally comprises a lipophilic moiety;

wherein the sense strand optionally further comprises an inverse abasic nucleotide

(InvAb) at the 5’ end linked to the nucleotide at position 1 and/or an inverse

abasic nucleotide (InvAb) at the 3’ end linked to the nucleotide at position 21, and

wherein the sense strand optionally comprises at least two phosphorothioate

linkages at the 5’end and/or at least two phosphorothioate linkages at the 3’end;

and

(a) the antisense strand comprises 21 nucleotides having the sequence:

UUGGAGCCGAUCUUGGACUUG, wherein from the 5’end

®

(i)

(iii)

(iv)

)

the nucleotide at position 1 is optionally modified with vinyl
phosphonate 2’-O-methyl or cis-cyclobutyl phosphonate 2’-O-methyl;
the nucleotide at one or more positions selected from 2, 14, and 16 is
optionally modified with 2’-deoxy-2’fluoro;

the nucleotide at one or more positions selected from 1, 3-6, 8-13, 15,
and 17-21 is optionally modified with 2’-O-methyl;

optionally, the nucleotide at one or more positions selected from 4, 5,
and 7 is a deoxynucleotide;

optionally, the nucleotide at position 7 is s a 3’-O-methyl modified
nucleotide with 2’-5’ linked phosphate, a (L)-a-threofuranosyl (3'-2")
modified nucleotide, or a glycol nucleic acid (GNA), or an unlocked

nucleic acid (UNA);
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wherein the antisense strand optionally comprises at least two
phosphorothioate linkages at the 5’end and/or at least two phosphorothioate
linkages at the 3’end; and

wherein the base pair at position 1 of the 5'-end of the antisense strand of the duplex is

an AU base pair.

In some embodiments, in the sense strand, the nucleotide at two or more positions
selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl. In some other embodiments, in
the sense strand, the nucleotide at three or more positions selected from 1-6, 8 and 12-21 is
modified with 2’-O-methyl. In some embodiments, in the sense strand, the nucleotide at five
or more positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl. In some
other embodiments, in the sense strand, the nucleotide at each of positions 1-6, 8, and 12-21
is modified with 2’-O-methyl. In some embodiments, in the sense strand, the nucleotide at
two or more positions selected from 9-11 is modified with 2’-deoxy-2’fluoro. In some other
embodiments, in the sense strand, the nucleotide at each of positions 9-11 is modified with
2’-deoxy-2’fluoro. In some embodiments, in the sense strand, the nucleotide at position 7
comprises lipophilic moiety L22. In some embodiments, the sense strand further comprises
an InvAb at both the 5° end linked to the nucleotide at position 1 and at the 3’ end linked to
the nucleotide at position 21. In some embodiments, the sense strand comprises two
phosphorothioate linkages at both the 5’end and the 3’end.

In some embodiments, in the antisense strand, the nucleotide at two or more positions
selected from 1, 3-6, 8-13, 15, and 17-21 is modified with 2’-O-methyl. In some
embodiments, in the antisense strand, the nucleotide at three or more positions selected from
1, 3-6, 8-13, 15, and 17-21 is modified with 2’-O-methyl. In some embodiments, in the
antisense strand, the nucleotide at five or more positions selected from 1, 3-6, 8-13, 15, and
17-21 is modified with 2’-O-methyl. In some embodiments, in the antisense strand, the
nucleotide at each of positions 1, 3, 6, 8-13, 15, and 17-21 is modified with 2’-O-methyl. In
some embodiments, in the antisense strand, the nucleotide at two or more positions selected
from 2, 14, and 16 is modified with 2’-deoxy-2’fluoro. In some embodiments, in the
antisense strand, wherein in the antisense strand, the nucleotide at each of positions 2, 14, and
16 is modified with 2’-deoxy-2’fluoro. In some embodiments, in the antisense strand, the
nucleotides at position 4 and at position 5 are each modified with 2’-O-methyl. In some
embodiments, in the antisense strand, the nucleotide at position 4 is modified with 2’-O-

methyl and the nucleotide at position 5 is a deoxynucleotide. In some embodiments, in the
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antisense strand, the nucleotide at position 4 is a deoxynucleotide and the nucleotide at
position 5 is modified with 2’-O-methyl. In some embodiments, the antisense strand
comprises two phosphorothioate linkages at both the 5’end and the 3’end. In some
embodiments, the sense strand comprises nucleotides having the sequence of SEQ ID NO:
333, 541, 547, 557, or 569. In some embodiments, the antisense strand comprises nucleotides
having the sequence of SEQ ID NO: 334, 542, 548, 558, or 570.

In one embodiment, provided is an siRNA comprising a sense strand and an antisense
strand forming a double stranded duplex, wherein the sense strand comprises nucleotides
having the sequence of SEQ ID NO: 333, and the antisense strand comprises nucleotides
having the sequence of SEQ ID NO: 334. In one embodiment, provided is an siRNA
comprising a sense strand and an antisense strand forming a double stranded duplex, wherein
the sense strand comprises nucleotides having the sequence of SEQ ID NO: 335, and the
antisense strand comprises nucleotides having the sequence of SEQ ID NO: 336. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 339, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 340. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 341, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 342. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 507, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 508. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 509, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 510. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 511, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 512. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 513, and the antisense

strand comprises nucleotides having the sequence of SEQ ID NO: 514. In another



WO 2023/175091 PCT/EP2023/056783

embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 515, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 516. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 521, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 522. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 527, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 528. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 531, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 532. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 533, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 534. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 541, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 542. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 547, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 548. In another embodiment, provided is an siRNA comprising a
sense strand and an antisense strand forming a double stranded duplex, wherein the sense
strand comprises nucleotides having the sequence of SEQ ID NO: 557, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 558. In another
embodiment, provided is an siRNA comprising a sense strand and an antisense strand
forming a double stranded duplex, wherein the sense strand comprises nucleotides having the
sequence of SEQ ID NO: 567, and the antisense strand comprises nucleotides having the
sequence of SEQ ID NO: 568. In another embodiment, provided is an siRNA comprising a

sense strand and an antisense strand forming a double stranded duplex, wherein the sense
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strand comprises nucleotides having the sequence of SEQ ID NO: 569, and the antisense
strand comprises nucleotides having the sequence of SEQ ID NO: 570.

In another aspect, provided herein is a composition comprising the siRNA agent of
any one of the aspects or embodiments herein, and a carrier. In another aspect, provided
herein is a method of inhibiting expression of MAPT gene in a cell or population of cells, the
method comprising contacting the cell or population of cells with the siRNA of any one of
the aspects or embodiments herein, or with the composition of any one of the aspects or

embodiments herein.

5. BRIEF DESCRIPTION OF THE FIGURES
[0020] FIGS. 1A-1B demonstrate the effects of cholesterol-siRNA conjugates on MAPT
mRNA expression in human iPSC-neurons. FIG. 1A depicts a graph showing the
knockdown of MAPT mRNA in human iPSC-neurons by the cholesterol-siRNA conjugates,
and FIG. 1B provides a table showing the IC50 (95% CI confidence interval) for the same
cholesterol-siRNA conjugates.
[0021] FIGS. 2A-2B demonstrate the effects of lipid-siRNA conjugates on MAPT
mRNA expression in human iPSC-neurons. FIG. 2A depicts a graph showing the
knockdown of MAPT mRNA in human iPSC-neurons by the lipid-siRNA conjugates, and
FIG. 2B provides a table showing the ICso (95% CI confidence interval) for the same lipid-
siRNA conjugates.
[0022] FIG. 3 provides the chemical structures of 3’- and/or 5’-terminal lipid derivatives,
and internal 2°-O-lipid derivatives. Also depicted is the structure of Chol4.
[0023] FIGS. 4A-4D demonstrate the effects of a lipid-siRNA conjugate on MAPT
mRNA and Tau protein expression in the brain of Tau mouse model hTAU KI mice. FIGS.
4A-4B depict graphs showing the level (as % vehicle control) of human MAPT mRNA in the
cortex and hippocampus, respectively, of the hTAU KI mice at different time points after the
lipid-siRNA conjugate injection. FIGS. 4C-4D depict graphs showing the level (as %
vehicle control) of human Tau protein in the cortex and hippocampus, respectively, of the
hTAU KI mice at different time points after the lipid-siRNA conjugate injection.
[0024] FIGS. 5A-5B demonstrate the effects of different lipid-siRNA conjugates on
MAPT mRNA expression in the brain of Tau mouse model hTAU KI mice. FIGS. 5A-5B
depict graphs showing the level (as % vehicle control) of human MAPT mRNA in the cortex
and hippocampus, respectively, of the hTAU KI mice at different time points after injection

of the lipid-siRNA conjugates.
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[0025] FIG. 6 demonstrates the efficiency of MAPT lipid-siRNA conjugates in knocking
down MAPT mRNA in human iPSC-neurons. FIG. 6 depicts a graph showing MAPT
mRNA expression (as % vehicle control) in human iPSC-neurons after incubation for 7 days

with 1 uM and 250 nM of the MAPT lipid-siRNA conjugates.

6. DETAILED DESCRIPTION
[0026] The siRNA agents of the invention inhibit the expression of the MAPT gene. As
used herein, the term “MAPT” gene, which is also known as MTBT1 gene, PPP1R103 gene,
FTDP-17 gene, Tau-40 gene, MTBT2 gene, MAPTL gene, PPND gene, MSTD gene, Tau
gene, and microtubule associated protein Tau gene, refers to the gene encoding a protein
called microtubule associated protein Tau.
[0027] The human MAPT gene that encodes Tau protein is located on chromosome
17q23.1, spans ~150 kb and comprises 16 exons. 11 out of the 16 exons are expressed in the
central nervous system (CNS). In human brain, six isoforms of Tau with 0, 1, or 2 N-
terminal repeats (ON, 1N, or 2N) and 3 or 4 microtubule-binding repeats (3R or 4R) are
generated by alternative splicing of exons 2, 3, and 10. Bigger splicing variants that include
exon 4a or exon 6 are mostly found in the peripheral nervous system, or in the spinal cord
and skeletal muscle, respectively. Tau protein is predominantly expressed in the CNS
neurons and located to the axons and dendrites. The half-life of Tau is reported as
approximately 7 days in human iPSC-derived neuronal cultures and 23 + 6.4 days in human
CNS (Sato, C., et al. (2018). Tau Kinetics in Neurons and the Human Central Nervous
System.” Neuron 98(4): 861-864). It is suggested that a fraction of newly synthesized Tau
protein is C-terminally truncated and released from neurons with a delay of 3 days to the
cerebrospinal fluid (CSF), and the estimated CSF Tau production rates from amyloid-
negative and -positive cohorts are 22.9 + 7.2 pg/ml/day and 27.8 + 7.0 pg/mL/day,
respectively (Sato, C., et al. (2018). Tau Kinetics in Neurons and the Human Central
Nervous System.” Neuron 98(4): 861-864).
[0028] As used herein, the term “small interfering RNA agent” or “siRNA agent” means
an RNA or RNA-like (e.g., chemically modified RNA) oligonucleotide molecule that
contains both a sense and an anti-sense strand. In some embodiments, the siRNA sense
strand is 30, 29, 28, 27, 26, 25, 24, 23,22, 21, 20, 19, 18 or 17 nucleotides in length. In some
embodiments, the siRNA anti-sense strand is 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18
or 17 nucleotides in length. The sense strand and/or antisense strand of a siRNA agent may

comprise another moiety (e.g., a lipid moiety). For example, a lipid moiety may be
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incorporated into the sense strand of a siRNA agent. The sense strand and/or antisense strand
of a siRNA agent may be linked or conjugated, directly or indirectly, to another moiety (e.g.,
a lipid moiety). For example, the sense strand of the siRNA agent may be linked or
conjugated, directly or indirectly, to another moiety (e.g., a lipid moiety). In a specific
embodiment, a siRNA agent is a double-stranded RNA or RNA-like (e.g., chemically
modified RNA) oligonucleotide comprising a sense stand and an antisense strand forming a
double-stranded region. The double-stranded region may be the entire length of the sense
strand, antisense strand, or both. Alternatively, the double-stranded region may be less than
the entire length of the sense strand, antisense strand, or both. The double-stranded region
may be the result of the antisense strand being fully complementary, partially
complementary, or substantially complementary to the sense strand. In a specific
embodiment, the antisense strand of a siRNA agent is partially complementary to a target
RNA transcript. In another specific embodiment, the antisense strand of a siRNA agent is
substantially complementary to a target RNA transcript. In another specific embodiment, the
antisense strand of a siRNA agent is fully complementary to a target RNA transcript.

[0029] The two strands forming the double-stranded region or duplex structure may be
different portions of one larger RNA molecule, or they may be separate RNA molecules.
[0030] Where the two substantially complementary strands of a sSiRNA agent are
comprised by separate RNA molecules, those molecules need not, but can be covalently
connected. In certain embodiments where the two strands are connected covalently by means
other than a contiguous chain of nucleotides between the 3’-end of one strand and the 5’-end
of the respective other strand forming the duplex structure, the connecting structure is
referred to as a “linker”. The RNA strands of a siRNA agent may have the same or a
different number of nucleotides. In some embodiments, one or both strands of a siRNA agent
comprise an overhang. In other embodiments, the siRNA agent is blunt ended.

[0031] In a specific embodiment, a siRNA agent described herein mediates messenger
RNA (mRNA) degradation or inhibition of translation of the mRNA in a sequence-specific
manner. In specific embodiments, a siRNA agent described herein inhibits MAPT gene
expression via an RNA-induced silencing complex (RISC) pathway

[0032] As used herein, term “complementary,” when used to describe a first nucleotide
sequence (e.g., a sense strand of a siRNA agent, or targeted sequence) in relation to a second
nucleotide sequence (e.g., antisense strand of a siRNA agent, or a single-stranded antisense
oligonucleotide), means the ability of an oligonucleotide or polynucleotide including the first

nucleotide sequence to hybridize (form base pair hydrogen bonds under mammalian
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physiological conditions (or similar conditions in vitro)) and form a duplex or double helical
structure under certain conditions with an oligonucleotide or polynucleotide including the
second nucleotide sequence. Complementary sequences include Watson-Crick base pairs or
non-Watson-Crick base pairs and include natural or modified nucleotides or nucleotide
mimics, at least to the extent that the above hybridization requirements are fulfilled.
Sequence identity or complementarity is independent of modification. For example, fA and
mA are complementary to U (or T) and identical to A for the purposes of determining identity
or complementarity.

[0033] As used herein, the term “fully complementary” in the context of two nucleotide
sequences means that all (100%) of the bases in a contiguous sequence of a first nucleotide
sequence will hybridize to the same number of bases in a contiguous sequence of a second
nucleotide sequence to form a duplex. Where two nucleotide sequences are designed to form,
upon hybridization, one or more single stranded overhangs, such overhangs shall not be
regarded as mismatches with regard to the determination of complementarity. For example, a
siRNA agent comprising one oligonucleotide 21 nucleotides in length and another
oligonucleotide 23 nucleotides in length, wherein the 23 nucleotides oligonucleotide
comprises a sequence of 21 nucleotides that is fully complementary to the 21 nucleotides
oligonucleotide, are considered “fully complementary” for the purposes described herein. In
a specific embodiment, two nucleotide sequences are “fully complementary” when all
(100%) of the bases of a first nucleotide sequence hybridize to all (100%) of the bases in a
second nucleotide sequence to form a duplex. In one specific embodiment, the two
nucleotide sequences hybridize under stringent conditions. In another specific embodiment,
the two nucleotide sequences hybridize under very stringent conditions.

[0034] As used herein, the term “partially complementary” in the context of two
nucleotide sequences means that at least 65% but less than 80% of the bases in a contiguous
sequence of a first nucleotide sequence will hybridize to the same number of bases in a
contiguous sequence of a second nucleotide sequence to form a duplex. In one specific
embodiment, the two nucleotide sequences hybridize under stringent conditions. In another
specific embodiment, the two nucleotide sequences hybridize under very stringent conditions.
[0035] As used herein, the term “substantially complementary” in the context of two
nucleotide sequences means that at least 80% but less than 100% of the bases in a contiguous
sequence of a first nucleotide sequence will hybridize to the same number of bases in a
contiguous sequence of a second nucleotide sequence to form a duplex. In some

embodiments, two nucleotide sequences are substantially complementary when at least 85%,
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at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%,
at least 97%, at least 98%, but less than 100% of the bases in a contiguous sequence of a first
oligonucleotide will hybridize to the same number of bases in a contiguous sequence of a
second oligonucleotide to form a duplex. In one specific embodiment, the two nucleotide
sequences hybridize under stringent conditions. In another specific embodiment, the two
nucleotide sequences hybridize under very stringent conditions.

[0036] As used herein, the terms “about” and “approximate” when referring to a
numerical value encompass the recited numerical value and variations within +/- 20%. For
example, about 20% would encompass 16% to 24% and values in between, including 20%.
In one embodiment, the terms “about” and “approximate” when referring to a numerical
value encompass the recited numerical value and variations within +/-15%. In another
embodiment, the terms “about” and “approximate” when referring to a numerical value
encompass the recited numerical value and variations within +/- 10%. In another
embodiment, the terms “about” and “approximate” when referring to a numerical value
encompass the recited numerical value and variations within +/- 5%.

[0037] As used herein, the term “stringent” when referring to hybridization means that
under “stringent conditions”, or “stringent hybridization conditions”, a first nucleotide
sequence will hybridize to a second nucleotide, with minimal hybridization to other
sequences. In a specific embodiment, an antisense sequence will hybridize under stringent
conditions to its target sequence, with minimal targeting to other sequences. Stringent
conditions are sequence dependent (e.g., sequence length, complementarity), and vary under
different environmental parameters (e.g., assay conditions, physiological environment). An
example of stringent hybridization conditions may include: 400 mM NaCl, 40 mM PIPES pH
6.4, 1 mM EDTA, 50°C or 70°C for 12-16 hours followed by washing. A skilled person will
understand that variations in the stringency of hybridization are inherently described.

[0038] As used herein, the term “very stringent” when referring to hybridization means
that under “very stringent conditions” or “very stringent hybridization conditions”, a first
nucleotide sequence will only be observed to hybridize to a second nucleotide. In a specific
embodiment, an antisense sequence will be observed to only hybridize to its target sequence
under very stringent conditions. Also, very stringent conditions may not allow hybridization
to occur between partially complementary sequences. Very stringent conditions are sequence
dependent (e.g., sequence length, complementarity), and vary under different environmental
parameters (e.g., assay conditions, physiological environment). Very stringent conditions

may include a higher temperature, lower ionic strength, and/or shorter reaction time
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compared to stringent conditions under the same circumstance. For example, very stringent
conditions may include a hybridization temperature of about 71° C, about 72° C, about 73° C,
about 74° C, about 75° C, about 76° C, about 77° C, about 78° C, about 79° C, about 80° C, or
higher. A skilled person will understand that variations in the stringency of hybridization are
inherently described.

[0039] As used herein, “target sequence” refers to a contiguous portion of a nucleotide
sequence of a RNA molecule formed during the transcription of a MAPT gene, including
mRNA that is a product of RNA processing of a primary transcription product (e.g., MAPT
mRNA resulting from alternate splicing). In one embodiment, the contiguous portion of the
nucleotide sequence is at least long enough to serve as a substrate for RNAi-directed cleavage
at or near that portion of the nucleotide sequence of an mRNA molecule formed during the
transcription of a MAPT gene. In specific embodiments, the target sequence is about 15-30
nucleotides in length. For example, the target sequence can be from about 15-30 nucleotides,
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 length. In certain embodiments, the target sequence is 19-25
nucleotides in length. In some embodiments, the target sequence is 21-23 nucleotides in
length. Ranges and lengths intermediate to the above recited ranges and lengths are also
contemplated to be part of the disclosure.

[0040] As used herein, the phrase “nucleotide sequence corresponding to any one of the

29 <

antisense strand nucleotide sequences”, “nucleotide sequence corresponding to the antisense

CLINY3

strand nucleotide sequence”, “nucleotide sequence corresponding to any one of the sense

ELIT3

strand nucleotide sequences”, “nucleotide sequence corresponding to the sense strand
nucleotide sequence”, “nucleotide sequence corresponding to any one of the nucleotide
sequences”, or “nucleotide sequence corresponding to any one of SEQ ID NOS” refers to an
oligonucleotide comprising a chain of nucleotides comprising the recited unmodified
nucleotides, or one or more modified nucleotides, or one or more conjugated moieties (e.g., a
moiety described herein, such as, e.g., a lipid, or a modified nucleotide conjugated to a
moiety described herein). A skilled person is aware that the recited unmodified nucleotide
may be replaced by other moieties without substantially altering the base pairing properties of

an oligonucleotide comprising a nucleotide bearing such replacement moiety. For example, a

nucleotide comprising inosine as its base can base pair with nucleotides containing adenine,
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cytosine, or uracil. Thus, a nucleotide containing uracil, guanine, or adenine can be replaced
by a nucleotide containing, for example, inosine. In another example, adenine and cytosine
may be replaced with guanine and uracil, respectively to form G-U Wobble base pairing with
the target mRNA.

[0041] As used herein, the phrase “non-naturally occurring small interfering ribonucleic
acid (siRNA) agent”, “non-naturally occurring small interfering ribonucleic acid agent”, or
“non-naturally occurring siRNA agent” refers to a siRNA agent that is not found in nature.
The non-naturally occurring siRNA may contain one or more modified nucleotides.

[0042] As used herein, the term “overhang” in the context of a 5’ or 3’ nucleotide
overhang refers to at least one unpaired nucleotide that protrudes from the duplex structure of
a siRNA agent. For example, when a 3'-end of one strand of a siRNA agent extends beyond
the 5'-end of the other strand, or vice versa, there is a nucleotide overhang. In some
embodiments, the overhang is present at the 3’-end of the sense strand, antisense strand, or
both strands. In one embodiment, the 3’-overhang is present in the antisense strand. In
another embodiment, the 3’-overhang is present in the sense strand. In some embodiments,
the overhang is present at the 5’-end of the sense strand, antisense strand, or both strands. In
one embodiment, the 5’-overhang is present in the antisense strand. In another embodiment,
the 5’-overhang is present in the sense strand. The overhangs may be due to one strand being
longer than the other, or the result of two strands of the same length being staggered. In some
embodiments, the overhang forms a mismatch with the target sequence. In other
embodiments, the overhang is complementary to the gene sequences being targeted. The
nucleotides in the overhang region of a siRNA agent may each independently be a modified
or unmodified nucleotide (e.g., 2’-fluoro-modified nucleotide, 2’-O-methyl modified
nucleotide, deoxynucleotide, or a combination thereof).

[0043] In some embodiments, the 5’- or 3’- overhangs of the sense strand or antisense
strand of a siRNA agent are phosphorylated. In certain embodiments, the 5°- or 3’-
overhangs of the sense strand and the antisense strand of a siRNA agent are phosphorylated.
In some embodiments, the overhang region(s) contains two nucleotides having a
phosphorothioate between the two nucleotides, and those two nucleotides can be the same or
different.

[0044] In some embodiments, a siRNA agent contains only a single overhang, which can
strengthen the interference activity of the siRNA agent, without affecting its overall stability.
For example, the single-stranded overhang may be located at the 3'-terminal end of the sense

strand of the siRNA agent, or, alternatively, at the 3'-terminal end of the antisense strand of
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the siRNA agent. The siRNA agent may also have a blunt end, located at the 5’-end of the
antisense strand (or the 3’-end of the sense strand) or vice versa. In some embodiments, the
antisense strand of the siRNA agent has a nucleotide overhang at the 3’-end, and the 5’-end is
blunt ended.

[0045] In some embodiments, one strand of a siRNA agent comprises a 5’-end, a 3’-end,
or both a 5’-end and a 3’-end overhang of at least 1 nucleotide, at least 2 nucleotides, or at
least 3 nucleotides. In certain embodiments, one strand of a siRNA agent comprises a 5’-end,
a 3’-end, or both a 5’-end and a 3’-end overhang of at least 1 nucleotide, at least 2
nucleotides, or at least 3 nucleotides, but no more than 5 nucleotides. In some embodiments,
one strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end and a 3’-end
overhang of 1 nucleotide, 2 nucleotides, or 3 nucleotides. In certain embodiments, one strand
of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end and a 3’-end overhang of 1
to 2 nucleotides, 1 to 3 nucleotides, 1 to 4 nucleotides, or 1 to 5 nucleotides. In some
embodiments, one strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end and
a 3’-end overhang of 2 to 3 nucleotides, 2 to 4 nucleotides, or 2 to 5 nucleotides. In certain
embodiments, one strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end and
a 3’-end overhang of 3 to 4 nucleotides, or 4 to 5 nucleotides. The strand may be an
antisense strand or a sense strand. A nucleotide overhang may comprise or consist of a
nucleotide analog or a nucleoside analog.

[0046] In some embodiments, each strand of a siRNA agent comprises a 5’-end, a 3’-end,
or both a 5’-end and a 3’-end overhang of at least 1 nucleotide, at least 2 nucleotides, or at
least 3 nucleotides. In certain embodiments, each strand of a siRNA agent comprises a 5’-
end, a 3’-end, or both a 5’-end and a 3’-end overhang of at least 1 nucleotide, at least 2
nucleotides, or at least 3 nucleotides, but no more than 5 nucleotides. In some embodiments,
each strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end and a 3’-end
overhang of 1 nucleotide, 2 nucleotides, or 3 nucleotides. In certain embodiments, each
strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end and a 3’-end overhang
of 1 to 2 nucleotides, 1 to 3 nucleotides, 1 to 4 nucleotides, or 1 to 5 nucleotides. In some
embodiments, each strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a 5’-end
and a 3’-end overhang of 2 to 3 nucleotides, 2 to 4 nucleotides, or 2 to 5 nucleotides. In
certain embodiments, each strand of a siRNA agent comprises a 5’-end, a 3’-end, or both a
5’-end and a 3’-end overhang of 3 to 4 nucleotides, or 4 to 5 nucleotides. A nucleotide

overhang may comprise or consist of a nucleotide analog or a nucleoside analog.
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[0047] As used herein, the term “blunt” or “blunt ended” in the context of a siRNA agent
means that there are no unpaired nucleotides or nucleotide analogs at a given terminal end of
a siRNA agent, i.e., no nucleotide overhang. In some embodiments, one end of a siRNA
agent is blunt ended. In other words, the 5’-end of one strand and the 3’-end of the other
strand do not include an unpaired nucleotide or nucleotide analog. In some embodiments,
both ends of a siRNA agent are blunt ended. In other words, there is no nucleotide overhang
at either end of the siRNA agent.

[0048] As used herein, term “antisense strand” or “guide strand” in the context of a
siRNA agent refers to the strand which includes a region that is complementary to a target
sequence.

[0049] As used herein, the term “sense strand” or “passenger strand” in the context of a
siRNA agent refers to the strand of a siRNA agent that includes a region that is
complementary to a region of the antisense strand.

[0050] As used herein, the term “modified” in the context of a nucleobase of a siRNA
agent, refers to a nucleobase not found in nature in an RNA molecule. Naturally occurring
RNA sequences include purine bases adenine (A) and guanine (G), and pyrimidine bases
cytosine (C) and uracil (U). See Section 6.2, infra, for examples of modified nucleobases.
[0051] As used herein, the term “modified” in the context of a nucleotide of a siRNA
agent, refers to a nucleotide not found in nature in an RNA molecule. See Section 6.2, infra,
for examples of modified nucleotides.

[0052] As used herein, and unless otherwise specified, the term “isomer” refers to
different compounds that have the same molecular formula. “Stereoisomers” are isomers that
differ only in the way the atoms are arranged in space. “Atropisomers” are stereoisomers
from hindered rotation about single bonds. “Enantiomers” are a pair of stereoisomers that are
non-superimposable mirror images of each other. A mixture of a pair of enantiomers in any
proportion can be known as a “racemic” mixture. “Diastereoisomers” are stereoisomers that
have at least two asymmetric atoms, but which are not mirror-images of each other.

[0053] “Stereoisomers” can also include E and Z isomers, or a mixture thereof, and cis
and trans isomers or a mixture thereof. In certain embodiments, a compound described
herein is isolated as either the E or Z isomer. In other embodiments, a compound described
herein is a mixture of the E and Z isomers.

[0054] It should be noted that if there is a discrepancy between a depicted structure and a

name for that structure, the depicted structure is to be accorded more weight.
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[0055] As used herein, the terms “comprising” and “including” can be used
interchangeably. The terms “comprising” and “including” are to be interpreted as specifying
the presence of the stated features or components as referred to, but does not preclude the
presence or addition of one or more features, or components, or groups thereof. Additionally,
the terms “comprising” and “including” are intended to include examples encompassed by
the term “consisting of””. Consequently, the term “consisting of” can be used in place of the
terms “comprising” and “including” to provide for more specific embodiments.
[0056] As used herein, the term “or” is to be interpreted as an inclusive “or” meaning any
one or any combination. Therefore, “A, B, or C” means any of the following: A; B; C; A and
B; A and C; B and C; A, B, and C. An exception to this definition will occur only when a
combination of elements, functions, steps or acts are in some way inherently mutually
exclusive.
[0057] As used herein, the phrase “and/or” as used in a phrase such as “A and/or B”
herein is intended to include both A and B; A or B; A (alone); and B (alone). Likewise, the
phrase “and/or” as used in a phrase such as “A, B, and/or C” is intended to encompass each
of the following embodiments: A, B, and C; A,B,orC; AorC; AorB; Bor C; Aand C; A
and B; B and C; A (alone); B (alone); and C (alone).

6.1 NUCLEOTIDE SEQUENCES
[0058] Provided herein are siRNA agents which inhibit (e.g., partially or completely) the
expression of a MAPT gene (e.g., a human MAPT gene). In a specific embodiment, a siRNA
described herein inhibits expression of a MAPT gene (e.g., a human MAPT gene) by at least
about 25%, at least about 30%, at least about 40%, at least about 50%, at least about 60%
relative to a negative control (e.g., PBS or siRNA directed to an RNA molecule formed
during the transcription of a gene other than MAPT) in an assay known to one of skill in the
art, or described herein (e.g., in Section 6.8, infra, or Section 7, infra). In another specific
embodiment, a siRNA described herein inhibits expression of a MAPT gene (e.g., a human
MAPT gene) by at least about 70%, at least 75%, at least 80%, or at least 85% relative to a
negative control (e.g., PBS or siRNA directed to an RNA molecule formed during the
transcription of a gene other than MAPT) in an assay known to one of skill in the art, or
described herein (e.g., in Section 6.8, infra, or Section 7, infra). In another specific
embodiment, a siRNA described herein inhibits expression of a MAPT gene (e.g., a human
MAPT gene) by at least about 90%, at least 95%, at least 96%, at least 97%, or at least 98%
relative to a negative control (e.g., PBS or siRNA directed to an RNA molecule formed

during the transcription of a gene other than MAPT) in an assay known to one of skill in the
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art, or described herein (e.g., in Section 6.8, infra, or Section 7, infra). In another specific
embodiment, a siRNA described herein inhibits expression of a MAPT gene (e.g., a human
MAPT gene) by 25% to 50%, 50% to 75%, 75% to 85%, 85% to 95%, 90% to 95%, or 95%
to 99% relative to a negative control (e.g., PBS or siRNA directed to an RNA molecule
formed during the transcription of a gene other than MAPT) in an assay known to one of skill
in the art, or described herein (e.g., in Section 6.8, infra, or Section 7, infra). In another
specific embodiment, a siRNA described herein inhibits expression of a MAPT gene (e.g., a
human MAPT gene) by 100% relative to a negative control (e.g., PBS or siRNA directed to
an RNA molecule formed during the transcription of a gene other than MAPT) in an assay
known to one of skill in the art, or described herein (e.g., in Section 6.8, infra, or Section 7,
infra). In a specific embodiment, inhibition of MAPT gene (e.g., a human MAPT gene)
expression assessed using an in vitro assay described in Section 7, infra. In a specific
embodiment, a sSiRNA agent described herein exhibits knockdown efficiency in vitro or ex
vivo, such as, e.g., described in Section 7, infra. In a specific embodiment, a sSiRNA agent
described herein exhibits knockdown efficiency in vivo in a mouse model, such as, e.g.,
described in Section 7, infra. In specific embodiments, a siRNA agent described herein
exhibits one, two, three, or more of the properties of an RNA molecule described in Section
7, infra.

[0059] In a specific embodiment, a siRNA agent described herein inhibits the expression
of a MAPT gene (e.g., human MAPT gene) in neurons (e.g., human iPSC-neurons) at an ICso
of 10 nM to 200 nM in an assay described herein (e.g., Section 7, infra). In a specific
embodiment, a sSiRNA agent described herein inhibits the expression of a MAPT gene (e.g.,
human MAPT gene) in neurons (e.g., human iPSC-neurons) at an ICsp of 10 nM to 100 nM in
an assay described herein (e.g., Section 7, infra). In a specific embodiment, a siRNA agent
described herein inhibits the expression of a MAPT gene (e.g., human MAPT gene) in
neurons (e.g., human iPSC-neurons) at an ICso of 10 nM to 50 nM in an assay described
herein (e.g., Section 7, infra).

[0060] In a specific embodiment, a siRNA agent described herein is stable in vitro or ex
vivo in one, two, or all of the following: mouse brain homogenates, human liver lysosomes
and rat liver tritosomes. The stability of such a siRNA agent may be assessed using a method
known to one of skill in the art, or as described herein (e.g., in Section 6.8, or Section 7,
infra).

[0061] In a specific embodiment, a siRNA agent is a double-stranded RNA or RNA-like

(e.g., chemically modified RNA) oligonucleotide comprising a sense stand and an antisense
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strand, which anneal to form a double-stranded region or duplex. The antisense strand
includes a region that is substantially complementary, and generally fully complementary, to
the target sequence. The sense strand includes a region that is complementary to the
antisense strand, such that the two strands hybridize and form a duplex structure when
combined under suitable conditions. As described herein and as known in the art, the
complementary sequences of a siRNA agent can also be contained as self-complementary
regions of a single nucleic acid molecule, as opposed to being on separate oligonucleotides.
In a specific embodiment, the annealment of the sense strand and antisense strand sequences
form a duplex that is stable as assessed by a melting temperature (Tm) of about 40° C, about
41° C, about 42° C, about 43° C, about 44° C, about 45° C, or higher. See, e.g., Section 6.8
below for melting temperature assays.

[0062] The sense strand and the antisense strand of a siRNA agent described herein may
be the same length or different lengths. The sense strand and the antisense strand of a siRNA
agent described herein can each be 15 to 30 nucleotides in length. In specific embodiments,
the sense strand and the antisense strand of a siRNA agent described herein are each no more
than 30 nucleotides in length. In some embodiments, the sense strand and the antisense
strand of a siRNA agent described herein are each independently 15 to 30 nucleotides in
length. In certain embodiments, the sense and the antisense strand of a siRNA agent
described herein are each independently 16 to 30 nucleotides in length. In some
embodiments, the sense and the antisense strand of a siRNA agent described herein are each
independently 17 to 30 nucleotides in length. In certain embodiments, the sense and the
antisense strand of a siRNA agent described herein are each independently 18 to 30
nucleotides in length. In some embodiments, the sense and the antisense strand of a siRNA
agent described herein are each independently 19 to 30 nucleotides in length. In certain
embodiments, the sense and the antisense strand of a siRNA agent described herein are each
independently 20 to 30 nucleotides in length. In certain embodiments, the sense and the
antisense strand of a siRNA agent described herein are each independently 21 to 30
nucleotides in length.

[0063] In some embodiments, the sense strand and the antisense strand of a siRNA agent
described herein are each independently 15 to 25 nucleotides in length. In certain
embodiments, the sense and the antisense strand of a siRNA agent described herein are each
independently 16 to 25 nucleotides in length. In some embodiments, the sense and the
antisense strand of a siRNA agent described herein are each independently 17 to 25

nucleotides in length. In certain embodiments, the sense and the antisense strand of a siRNA
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agent described herein are each independently 18 to 25 nucleotides in length. In some
embodiments, the sense and the antisense strand of a siRNA agent described herein are each
independently 19 to 25 nucleotides in length. In certain embodiments, the sense and the
antisense strand of a siRNA agent described herein are each independently 20 to 25
nucleotides in length. In certain embodiments, the sense and the antisense strand of a siRNA
agent described herein are each independently 21 to 25 nucleotides in length.

[0064] In some embodiments, the sense strand and the antisense strand of a siRNA agent
described herein are each independently 19 to 23 nucleotides in length. In certain
embodiments, the sense and the antisense strand of a siRNA agent described herein are each
independently 19 to 22 nucleotides in length. In some embodiments, the sense and the
antisense strand of a siRNA agent described herein are each independently 19 to 21
nucleotides in length. In certain embodiments, the sense and the antisense strand of a sSiRNA
agent described herein are each independently 19 nucleotides in length. In some
embodiments, the sense and the antisense strand of a siRNA agent described herein are each
independently 20 nucleotides in length. In certain embodiments, the sense and the antisense
strand of a siRNA agent described herein are each independently 21 nucleotides in length. In
certain embodiments, the sense and the antisense strand of a siRNA agent described herein
are each independently 22 nucleotides in length.

[0065] The double stranded region formed by hybridization of the antisense strand and
the sense strand of a siRNA agent described herein may be the entire length of both strands.
For example, the antisense strand of a sSiRNA agent described herein may be 19 nucleotides
in length, the sense strand of the siRNA agent may be 19 nucleotides in length, and the
double strand region formed by hybridization of the strands is 19 nucleotides. In another
example, the antisense strand of a siRNA agent described herein may be 21 nucleotides in
length, the sense strand of the siRNA agent may be 21 nucleotides in length, and the double
strand region formed by hybridization of the strands is 21 nucleotides. The double stranded
region formed by hybridization of the antisense strand and the sense strand of a siRNA agent
described herein may be less than entire length of one or both strands. For example, the
antisense strand of a siRNA agent described herein may be 19 nucleotides in length, the sense
strand of the siRNA agent may be 21 nucleotides in length, and the double strand region
formed by hybridization of the strands is 19 nucleotides. In another example, the antisense
strand of a siRNA agent described herein may be 21 nucleotides in length, the sense strand of
the siRNA agent may be 19 nucleotides in length, and the double strand region formed by

hybridization of the strands is 19 nucleotides. In another example, the antisense strand of a
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siRNA agent described herein may be 21 nucleotides in length, the sense strand of the siRNA
agent may be 21 nucleotides in length, and the double strand region formed by hybridization
of the strands is 19 nucleotides. In a specific embodiment, the double-strand region of a
siRNA agent described herein is long enough to serve as a substrate for the Dicer enzyme.
[0066] In certain embodiments, the double strand region of a siRNA agent described
herein is 15 to 30 base pairs in length. For example, the double strand region of a siRNA
agent described herein may be 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 strand region of a siRNA agent described herein is 15 to 25 base pairs in length.
In certain embodiments, the double strand region of a siRNA agent described herein is 16 to
25 base pairs in length. In some embodiments, the double strand region of a siRNA agent
described herein is 17 to 25 base pairs in length. In some embodiments, the double strand
region of a siRNA agent described herein is 18 to 25 base pairs in length. In certain
embodiments, the double strand region of a siRNA agent described herein is 19 to 25 base
pairs in length. In some embodiments, the double strand region of a siRNA agent described
herein is 20 to 25 base pairs in length. In some embodiments, the double strand region of a
siRNA agent described herein is 21 to 25 base pairs in length. In some embodiments, the
double strand region of a siRNA agent described herein is 19 to 23 base pairs in length. In
certain embodiments, the double strand region of a siRNA agent described herein is 19 to 22
base pairs in length. In some embodiments, the double strand region of a siRNA agent
described herein is 19 to 21 base pairs in length. In certain embodiments, the double strand
region of a siRNA agent described herein is 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 base
pairs in length. In specific embodiments, the double strand region of a siRNA agent
described herein is 19, 20, 21, 22 or 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.
[0067] In some embodiments, a siRNA agent described herein is blunt ended. In other
embodiments, the sense strand or the antisense strand of a siRNA agent described herein
comprises an overhang. The overhang may be at the 5’ end, the 3 end, or both the 5” and 3’
end of either the sense strand or antisense strand of the siRNA agent. In some embodiments,
the sense strand and the antisense strand of a siRNA agent described herein comprise an

overhang. The overhang of the sense strand may be at the 5’ end of the sense strand, and the
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overhang of the antisense strand may be at the 3’ end of the antisense strand. Alternatively,
the overhang of the sense strand may be at the 3* end of the sense strand, the overhang of the
antisense strand may be at the 5’ end of the antisense strand. In certain embodiments, the
overhang of a strand of a siRNA agent comprises at least 1 nucleotide. In some
embodiments, the overhang of a strand of a siRNA agent comprises at least 2 nucleotides. In
certain embodiments, the overhang of a strand of a siRNA agent comprises at least 3
nucleotides. In some embodiments, the overhang of a strand of a siRNA agent comprises at
least 4 nucleotides. In certain embodiments, the overhang of a strand of a siRNA agent
comprises at least 5 nucleotides. In some embodiments, the overhang of a strand of a sSiRNA
agent comprises 1 nucleotide, 2 nucleotides, 3 nucleotides, 4 nucleotide, 5 nucleotides, or
more. In certain embodiments, the overhang of a strand of a siRNA agent comprises 1 to 5
nucleotides, 1 to 4 nucleotides, 1 to 3 nucleotides, or 1 to 2 nucleotides. In some
embodiments, the overhang of a strand of a siRNA agent comprises 2 to 5 nucleotides, 2 to 4
nucleotides, 2 to 3 nucleotides, 3 to 4 nucleotides, 3 to 4 nucleotides, or 4 to 5 nucleotides.
[0068] In certain embodiments, the sense strand of a siRNA agent described herein is 19
nucleotides in length and the antisense strand of the siRNA agent is 21 nucleotides in length.
In some embodiments, the sense strand of a siRNA agent described herein is 20 nucleotides
in length and the antisense strand of the siRNA agent is 21 nucleotides in length. In certain
embodiments, the sense strand of a siRNA agent described herein is 21 nucleotides in length
and the antisense strand of the siRNA agent is 21 nucleotides in length. In some
embodiments, the sense strand of a siRNA agent described herein is 21 nucleotides in length
and the antisense strand of the siRNA agent is 19 nucleotides in length. In certain
embodiments, the sense strand of a siRNA agent described herein is 21 nucleotides in length
and the antisense strand of the siRNA agent is 20 nucleotides in length. In some
embodiments, the sense strand of a sSiRNA agent described herein is 19 nucleotides in length
and the antisense strand of the siRNA agent is 19 nucleotides in length. In some
embodiments, the sense strand of a siRNA agent described herein is 20 nucleotides in length
and the antisense strand of the siRNA agent is 20 nucleotides in length.

[0069] In one embodiment, provided herein is a siRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the sense strand comprises
a nucleotide sequence corresponding to the nucleotide sequence of any one of the sense
strand nucleotide sequences in Table 1.

[0070] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand

and an antisense strand forming a double stranded region, wherein the antisense strand

25



WO 2023/175091 PCT/EP2023/056783

comprises a nucleotide sequence corresponding to the nucleotide sequence of any one of the
antisense strand nucleotide sequences in Table 1.

[0071] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the antisense strand
comprises a nucleotide sequence corresponding to the nucleotide sequence of the antisense
strand nucleotide sequence in a row in Table 1, and wherein the sense strand comprises a
nucleotide sequence corresponding to the nucleotide sequence of the sense strand nucleotide
sequence in the same row in Table 1. In specific embodiments, provided herein is a siRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the antisense strand comprises a nucleotide sequence corresponding to the nucleotide
sequence of the antisense strand nucleotide sequence of UM25, UM28, UM96, UM165, or
UM177 in Table 1, and the sense strand comprises a nucleotide sequence corresponding to
the nucleotide sequence of the sense strand nucleotide sequence of UM25, UM28, UM96,
UM165, orUM177 in Table 1, respectively.

[0072] In certain embodiments, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises a nucleotide sequence corresponding to the nucleotide sequence of any one of the
antisense strand nucleotide sequences in Table 1, and the sense strand comprises a nucleotide
sequence partially complementary to the antisense strand. In some embodiments, provided
herein is a siRNA agent comprising a sense strand and an antisense strand forming a double
stranded region, wherein the antisense strand comprises a nucleotide sequence corresponding
to the nucleotide sequence of any one of the antisense strand nucleotide sequences in Table
1, and the sense strand comprises a nucleotide sequence substantially complementary to the
antisense strand. In certain embodiments, provided herein is a siRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the antisense
strand comprises a nucleotide sequence corresponding to the nucleotide sequence of any one
of the antisense strand nucleotide sequences in Table 1, and the sense strand comprises a
nucleotide sequence fully complementary to the antisense strand.

[0073] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises a nucleotide sequence corresponding to the nucleotide sequence of any one of the
sense strand nucleotide sequences in Table 1, and the antisense strand comprises a nucleotide
sequence partially complementary to the sense strand. In some embodiments, provided

herein is a siRNA agent comprising a sense strand and an antisense strand forming a double
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stranded region, wherein the sense strand comprises a nucleotide sequence corresponding to
the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 1, and
the antisense strand comprises a nucleotide sequence substantially complementary to the
sense strand. In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises a nucleotide sequence corresponding to the nucleotide sequence of any one of the
sense strand nucleotide sequences in Table 1, and the antisense strand comprises a nucleotide
sequence fully complementary to the sense strand.

[0074] In some embodiments, a siRNA agent does not comprise, e.g., chemical
modifications or conjugations known in the art and described herein. See, e.g., Section 6.2,
infra, and Section 7, infra, for siRNA agents comprising chemical modifications or
conjugations. In specific embodiments, a sSiRNA agent comprises, e.g., chemical
modifications or conjugations known in the art and described herein. In a specific
embodiment, a siRNA agent comprises one or more chemical modifications and/or
conjugations described herein (e.g., in Section 6.2, infra, and/or Section 7, infra In certain
embodiments, the nucleobase of a nucleotide is modified. In some embodiments, the sugar of
the nucleotide is modified. In certain embodiments, the phosphate backbone of the
nucleotide is modified.

[0075] The siRNA agents may contain only naturally occurring nucleotides, or may
contain one or more modified nucleotides. In certain embodiments, the nucleobase of a
nucleotide is modified. In some embodiments, the sugar of the nucleotide is modified. In
certain embodiments, the phosphate backbone of the nucleotide is modified.

[0076] In specific embodiments, the modified nucleotides comprise one or more modified
nucleotides described herein (e.g., in Section 6.2, infra, or Section 7, infra). In specific
embodiments, the modified nucleotides are selected from the group consisting of a 2’O-
methyl modified nucleotide, a deoxy-nucleotide, a 2’-fluoro modified nucleotide, a 2’-O-
methyl-uridine, a 3’-O-methyl modified nucleotide, a 3’-O-methyl modified nucleotide with
2’-5’ linked phosphate, an inverted abasic nucleotide, a nucleotide comprising S-glycol
nucleic acid (GNA), an unlocked nucleotide, a 5’ -vinylphosphonate-2’-O-methyl-uridine, a
cis-cyclobutyl phosphonate modified nucleotide, a 5’-cis-cyclobutyl phosphonate-2’-O-
methyl modified nucleotide, a (L)-a-threofuranosyl modified nucleotide, and combinations
thereof.

[0077] In specific embodiments, the antisense strand of a siRNA agent described herein

comprises at least one modified internucleoside linkage.
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[0078] In specific embodiments, the sense strand of a siRNA agent described herein
comprises at least one modified internucleoside linkage.

[0079] In specific embodiments, the antisense strand and the sense strand of a siRNA
agent described herein each comprise at least one modified internucleoside linkage In a
specific embodiment, the modified internucleoside linkages include phosphorothioate.

[0080] In specific embodiments, siRNA agent described herein comprises one or more of
the following: a phosphorothioate (PS) linkage, 2’-fluororibose (2’-F), 2’-methoxyribose (2’-
OMe), deoxyribose, 2’-O-(2-methoxyethylribose (2’-MOE), an inverted linkage (inverted
abasic site, InvAb), unlocked nucleic acid (UNA), and glycol nucleic acid (GNA).

[0081] In specific embodiments, a siRNA agent described herein exhibits stability as
assessed by an assay described herein (e.g., in Section 6.8, infra, or Section 7, infra), or
known to one skilled in the art. In certain embodiments, a siRNA agent described herein
comprising one or more modified nucleotides exhibits increased stability relative to the same
siRNA agent without those one or more modified nucleotides, as assessed using a method
known to one skilled in the art, or described herein (e.g., in Section 6.8, infra, or Section 7,
infra).

[0082] In one embodiment, provided herein is a siRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the sense strand comprises
the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 2. In
one embodiment, provided herein is a siRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 2.
[0083] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of the antisense strand nucleotide sequence in a row in
Table 2, and wherein the sense strand comprises the nucleotide sequence of the sense strand
nucleotide sequence in the same row in Table 2.

[0084] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 2, and the sense strand comprises a nucleotide sequence partially complementary to the
antisense strand. In some embodiments, provided herein is a SiRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the antisense

strand comprises the nucleotide sequence of any one of the antisense strand nucleotide
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sequences in Table 2, and the sense strand comprises a nucleotide sequence substantially
complementary to the antisense strand. In certain embodiments, provided herein is a sSiRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the antisense strand comprises the nucleotide sequence of any one of the antisense
strand nucleotide sequences in Table 2, and the sense strand comprises a nucleotide sequence
fully complementary to the antisense strand.

[0085] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises the nucleotide sequence of any one of the sense strand nucleotide sequences in
Table 2, and the antisense strand comprises a nucleotide sequence partially complementary
to the sense strand. In some embodiments, provided herein is a siRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the sense
strand comprises the nucleotide sequence of any one of the sense strand nucleotide sequences
in Table 2, and the antisense strand comprises a nucleotide sequence substantially
complementary to the sense strand. In certain embodiments, provided herein is a siRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the sense strand comprises the nucleotide sequence of any one of the sense strand
nucleotide sequences in Table 2, and the antisense strand comprises a nucleotide sequence
fully complementary to the sense strand.

[0086] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the sense strand comprises
the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 3. In
one embodiment, provided herein is a siRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 3. In
one embodiment, provided herein is a sSiRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of the antisense strand nucleotide sequence in a row in Table 3, and the
sense strand comprises the nucleotide sequence of the sense strand nucleotide sequence in the
same row in Table 3.

[0087] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in

Table 3, and the sense strand comprises a nucleotide sequence partially complementary to the
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antisense strand. In some embodiments, provided herein is a SiRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the antisense
strand comprises the nucleotide sequence of any one of the antisense strand nucleotide
sequences in Table 3, and the sense strand comprises a nucleotide sequence substantially
complementary to the antisense strand. In certain embodiments, provided herein is a sSiRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the antisense strand comprises the nucleotide sequence of any one of the antisense
strand nucleotide sequences in Table 3, and the sense strand comprises a nucleotide sequence
fully complementary to the antisense strand.

[0088] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises the nucleotide sequence of any one of the sense strand nucleotide sequences in
Table 3, and the antisense strand comprises a nucleotide sequence partially complementary
to the sense strand. In some embodiments, provided herein is a sSiRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the sense
strand comprises the nucleotide sequence of any one of the sense strand nucleotide sequences
in Table 3, and the antisense strand comprises a nucleotide sequence substantially
complementary to the sense strand. In certain embodiments, provided herein is a siRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the sense strand comprises the nucleotide sequence of any one of the sense strand
nucleotide sequences in Table 3, and the antisense strand comprises a nucleotide sequence
fully complementary to the sense strand.

[0089] In some embodiments, a sSiRNA agent described herein is conjugated to one or
more non-nucleotide groups including, but not limited to a targeting group, linking group,
delivery polymer, or a delivery vehicle. See, e.g., for additional information regarding
Section 6.3, infra, for siRNA agents conjugated to one or more non-nucleotide groups. In a
specific embodiment, the one or more non-nucleotide groups is one or more of the ones
described herein (e.g., in Section 6.3, infra, or Section 7, infra).

[0090] In specific embodiments, the antisense strand of a siRNA agent described herein
is conjugated directly or indirectly to one or more lipophilic moieties. See, e.g., S.
Winiwarter, M. Ridderstrom, A.-L. Ungell, T.B. Andersson, [.Zamora, Use of Molecular
Descriptors for Absorption, Distribution, Metabolism, and Excretion Predictions.
Comprehensive Medicinal Chemistry II, Volume 5, 2007, pages 531-554 regarding

lipophilicity. In specific embodiments, the sense strand of a siRNA agent described herein is
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conjugated directly or indirectly to one or more lipophilic moieties. In specific embodiments,
the antisense strand and sense strand of a siRNA agent described herein are each conjugated
directly or indirectly to one or more lipophilic moieties. The one or more lipophilic moieties
may be conjugated to one or more terminal positions of the siRNA agent. For example, the
lipophilic moieties may be conjugated to the 5” end and/or 3’ end of one or both strands of
the siRNA agent. Alternatively, or in addition, the one or more lipophilic moieties may be
conjugated to one or more internal positions of the double stranded region of the siRNA
agent. In certain embodiments, the lipophilic moieties are conjugated to one or more terminal
positions of the siRNA agent and one or more internal positions of the siRNA agent. In some
embodiments, the one or more lipophilic moieties are conjugated via a linker or a carrier. In
a specific embodiment, a linker is one described herein (e.g., in Section 6.3, infra). For
example, the linker may comprise one of the following structures:

-C6NH-

f\/\/\/\NH}&

-C7NH-
OH

e‘XVQ/\/\NH;LLL

In specific embodiments, a lipophilic moiety comprises a lipophilic moiety described herein
(e.g., in Section 6.3, infra, Section 6.4, infra, or Section 7, infra). In specific embodiments, a
lipophilic moiety is cholesterol. In specific embodiments, a lipophilic moiety is selected
from one or more of the following: L1, L2, L3, L4, LS, L6, L7, L8, L9, L10, L11, L12, L13,
L14,L15,L16, L17, L18, L19, L.20, L20, L21, L22, L.23, and/or L24 (see FIG. 3). In
specific embodiments, a lipophilic moiety comprises cholesterol-triethylene glycol; 1-
((2R,3R 4R ,5R)-4-hydroxy-5-(hydroxymethyl)-3-(((Z)-octadec-9-en-1-
yl)oxy)tetrahydrofuran-2-yl)pyrimidine-2,4(1H,3H)-dione; N,N'-((((2R,3R,4R,5R)-4-
hydroxy-5-(hydroxymethyl)tetrahydrofuran-2,3-diyl)bis(oxy))bis(propane-3,1-
diyl))dipalmitamide; N-((2R,3R,4S,5R)-2-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-4-
hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl)palmitamide; (2R,3R,4R,5R)-2-(2,4-dioxo-
3,4-dihydropyrimidin-1(2H)-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl
hexadecylcarbamate; 3-(((2R,3R,4R,5R)-2-(2,4-dioxo0-3,4-dihydropyrimidin-1(2H)-yl)-4-
hydroxy-5-(hydroxymethyltetrahydrofuran-3-yl)oxy)-N-hexadecylpropanamide; 1-
((2R,3R,4R,5R)-3-(2-(hexadecyloxy)ethoxy)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-
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2-yl)pyrimidine-2,4(1H,3H)-dione; Hexadecyl ((2R,3R.,4S,5R)-2-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl)carbamate;
(2R,3R4R,5R)-5-(heptadecyloxy)-2-(hydroxymethyl)-4-(2-methoxyethoxy)tetrahydrofuran-
3-ol; (2R,3R.,4R,5R)-4-(hexadecyloxy)-2-(hydroxymethyl)-5-methoxytetrahydrofuran-3-ol;
(2R,3R,4R,5R)-5-(heptadecyloxy)-4-(hexadecyloxy)-2-(hydroxymethyl)tetrahydrofuran-3-ol,
(2R,3R,4R,5R)-4,5-bis(hexadecyloxy)-2-(hydroxymethyl)tetrahydrofuran-3-ol;
(2R,3R,4S,5R)-5,6-bis(hexadecyloxy)-2-(hydroxymethyl)-4-methoxytetrahydro-2H-pyran-3-
ol; 1-((2R,3R,4R,5R)-3-((15-((3r,51,7r)-adamantan- 1-yl)pentadecyl)oxy)-4-hydroxy-5-
(hydroxymethyDtetrahydrofuran-2-yl)pyrimidine-2,4(1H,3H)-dione; (1s,4s)-4-
heptadecanamidocyclohexane-1-carboxyl-; 16-oxo-16-(((1S,2R,45)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-yl)oxy)hexadecanonyl-; 16-(((1S,2R,4S)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-yl)oxy)hexadecanonyl-; 15-((3r,5r,7r)-adamantan-1-
ylpentadecanonyl-; 2-(2-(N-hexadecylpalmitamido)-N-methylacetamido)ethanonyl-; 16-
(((1R,28,5R)-2-isopropyl-5-methylcyclohexyl)oxy)- 16-oxohexadecanonyl-; 16-(((1R,2S,5R)-
2-isopropyl-5-methylcyclohexyl)oxy)hexadecananonyl-; (2R,3R,4R,5R)-2-(6-amino-9H-
purin-9-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl hexadecylcarbamate;
(2R,3R,4R,5R)-2-(4-amino-2-oxopyrimidin-1(2H)-y1)-4-hydroxy-5-
(hydroxymethyl)tetrahydrofuran-3-yl hexadecylcarbamate; (2R,3R,4R,5R)-2-(2-amino-6-
oxo-1,6-dihydro-9H-purin-9-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl
hexadecylcarbamate; or (2R,3R,4S,5R,6R)-4,6-bis(hexadecyloxy)-2-(hydroxymethyl)-5-
methoxytetrahydro-2H-pyran-3-ol. In a specific embodiment, a lipophilic moiety, such as
described in Section 7, is conjugated to the sense strand of a siRNA agent in the manner
described in Section 7.

[0091] In one embodiment, provided herein is a siRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the sense strand comprises
the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 9. In
one embodiment, provided herein is a siRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 9. In
one embodiment, provided herein is a siRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of the antisense strand nucleotide sequence in a row in Table 9, and the
sense strand comprises the nucleotide sequence of the sense strand nucleotide sequence in the

same row in Table 9. In one embodiment, provided herein is a siRNA agent comprising a
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sense strand and an antisense strand forming a double stranded region, wherein the sense
strand comprises the nucleotide sequence of any one of the sense strand nucleotide sequences
in Table 9, and wherein the sense strand is conjugated to cholesterol as indicated in Table 9
conjugated to the sense strand of the siRNA agent. In one embodiment, provided herein is a
siRNA agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein the antisense strand comprises the nucleotide sequence of the antisense
strand nucleotide sequence in a row in Table 9, and the sense strand comprises the nucleotide
sequence of the sense strand nucleotide sequence in the same row in Table 9, and wherein
the sense strand is conjugated to cholesterol as indicated in Table 9 conjugated to the sense
strand of the siRNA agent.

[0092] In certain embodiments, provided herein is a sSiIRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 9, and the sense strand comprises a nucleotide sequence partially complementary to the
antisense strand. In some embodiments, provided herein is a siRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the antisense
strand comprises the nucleotide sequence of any one of the antisense strand nucleotide
sequences in Table 9, and the sense strand comprises a nucleotide sequence substantially
complementary to the antisense strand. In certain embodiments, provided herein is a sSiRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the antisense strand comprises the nucleotide sequence of any one of the antisense
strand nucleotide sequences in Table 9, and the sense strand comprises a nucleotide sequence
fully complementary to the antisense strand.

[0093] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 9, and the sense strand comprises a nucleotide sequence partially complementary to the
antisense strand, and wherein the sense strand of the siRNA agent is conjugated to cholesterol
as indicated in Table 9, or another lipid moiety, such as, e.g., described in FIG. 3. In some
embodiments, provided herein is a sSiRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 9, and
the sense strand comprises a nucleotide sequence substantially complementary to the

antisense strand, and wherein the sense strand of the siRNA agent is conjugated to cholesterol
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as indicated in Table 9, or another lipid moiety, such as, e.g., described in FIG. 3. In certain
embodiments, provided herein is a siRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 9, and
the sense strand comprises a nucleotide sequence fully complementary to the antisense
strand, and wherein the sense strand of the siRNA agent is conjugated to cholesterol as
indicated in Table 9, or another lipid moiety, such as, e.g., described in FIG. 3.

[0094] In certain embodiments, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises the nucleotide sequence of any one of the sense strand nucleotide sequences in
Table 9, and the antisense strand comprises a nucleotide sequence partially complementary
to the sense strand. In some embodiments, provided herein is a sSiRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the sense
strand comprises the nucleotide sequence of any one of the sense strand nucleotide sequences
in Table 9, and the antisense strand comprises a nucleotide sequence substantially
complementary to the sense strand. In certain embodiments, provided herein is a siRNA
agent comprising a sense strand and an antisense strand forming a double stranded region,
wherein the sense strand comprises the nucleotide sequence of any one of the sense strand
nucleotide sequences in Table 9, and the antisense strand comprises a nucleotide sequence
fully complementary to the sense strand.

[0095] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises the nucleotide sequence of any one of the sense strand nucleotide sequences in
Table 9, wherein the sense strand is conjugated to cholesterol as indicated in Table 9
conjugated to the sense strand of the siRNA agent, and the antisense strand comprises a
nucleotide sequence partially complementary to the sense strand. In some embodiments,
provided herein is a sSiRNA agent comprising a sense strand and an antisense strand forming a
double stranded region, wherein the sense strand comprises the nucleotide sequence of any
one of the sense strand nucleotide sequences in Table 9, wherein the sense strand is
conjugated to cholesterol as indicated in Table 9, and the antisense strand comprises a
nucleotide sequence substantially complementary to the sense strand. In certain
embodiments, provided herein is a siRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the sense strand comprises the nucleotide

sequence of any one of the sense strand nucleotide sequences in Table 9, wherein the sense
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strand is conjugated to cholesterol as indicated in Table 9, and the antisense strand comprises
a nucleotide sequence fully complementary to the sense strand.

[0096] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the sense strand comprises
the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 4, and
wherein the sense strand is conjugated to cholesterol or another lipid as indicated in the same
row of Table 4. In one embodiment, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 4, and wherein the sense strand is conjugated to cholesterol or another lipid (e.g., a
lipid in FIG. 3). In one embodiment, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of the antisense strand nucleotide sequence in a row in
Table 4, and the sense strand comprises the nucleotide sequence of the sense strand
nucleotide sequence in the same row in Table 4, wherein the sense strand is conjugated to
cholesterol or another lipid as indicated in the same row of Table 4.

[0097] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 4, and the sense strand comprises a nucleotide sequence partially complementary to the
antisense strand, and wherein the sense strand is conjugated to cholesterol or another lipid
(e.g., alipid in FIG. 3). In some embodiments, provided herein is a siRNA agent comprising
a sense strand and an antisense strand forming a double stranded region, wherein the
antisense strand comprises the nucleotide sequence of any one of the antisense strand
nucleotide sequences in Table 4, and the sense strand comprises a nucleotide sequence
substantially complementary to the antisense strand, and wherein the sense strand is
conjugated to cholesterol or another lipid (e.g., a lipid in FIG. 3). In certain embodiments,
provided herein is a sSiRNA agent comprising a sense strand and an antisense strand forming a
double stranded region, wherein the antisense strand comprises the nucleotide sequence of
any one of the antisense strand nucleotide sequences in Table 4, and the sense strand
comprises a nucleotide sequence fully complementary to the antisense strand, and wherein
the sense strand is conjugated to cholesterol or another lipid (e.g., a lipid in FIG. 3).

[0098] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand

and an antisense strand forming a double stranded region, wherein the sense strand comprises
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the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 5. In
another embodiment, provided herein is a sSiRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the sense strand comprises the
nucleotide sequence of any one of the sense strand nucleotide sequences in Table 5, wherein
the sense strand is conjugated to a lipid moiety as indicated in the same row of Table 5.
[0099] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 5. In another embodiment, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 5, and wherein the sense strand is conjugated to a lipophilic moiety described herein.
[00100] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of the antisense strand nucleotide sequence in a row in
Table 5, and the sense strand comprises the nucleotide sequence of the sense strand
nucleotide sequence in the same row in Table 5. In another embodiment, provided herein is
a siRNA agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein the antisense strand comprises the nucleotide sequence of the antisense
strand nucleotide sequence in a row in Table 5, and the sense strand comprises the nucleotide
sequence of the sense strand nucleotide sequence in the same row in Table 5, and wherein
the sense strand is conjugated to a lipid moiety as indicated in the same row of Table 5.
[00101] In certain embodiments, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 5, and the sense strand comprises a nucleotide sequence partially complementary to the
antisense strand. In certain embodiments, provided herein is a siRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the antisense
strand comprises the nucleotide sequence of any one of the antisense strand nucleotide
sequences in Table 5, and the sense strand comprises a nucleotide sequence partially
complementary to the antisense strand, and wherein the sense strand is conjugated to a
lipophilic moiety described herein. In some embodiments, provided herein is a siRNA agent
comprising a sense strand and an antisense strand forming a double stranded region, wherein

the antisense strand comprises the nucleotide sequence of any one of the antisense strand
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nucleotide sequences in Table 5, and the sense strand comprises a nucleotide sequence
substantially complementary to the antisense strand. In some embodiments, provided herein
is a siRNA agent comprising a sense strand and an antisense strand forming a double
stranded region, wherein the antisense strand comprises the nucleotide sequence of any one
of the antisense strand nucleotide sequences in Table 5, and the sense strand comprises a
nucleotide sequence substantially complementary to the antisense strand, and wherein the
sense strand is conjugated to a lipophilic moiety described herein. In certain embodiments,
provided herein is a sSiRNA agent comprising a sense strand and an antisense strand forming a
double stranded region, wherein the antisense strand comprises the nucleotide sequence of
any one of the antisense strand nucleotide sequences in Table 5, and the sense strand
comprises a nucleotide sequence fully complementary to the antisense strand. In certain
embodiments, provided herein is a siRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 5, and
the sense strand comprises a nucleotide sequence fully complementary to the antisense
strand, and wherein the sense strand is conjugated to a lipophilic moiety described herein.
[00102] In certain embodiments, provided herein is a siRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises the nucleotide sequence of any one of the sense strand nucleotide sequences in
Table 5, and the antisense strand comprises a nucleotide sequence partially complementary
to the sense strand. In certain embodiments, provided herein is a sSiRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the sense
strand comprises the nucleotide sequence of any one of the sense strand nucleotide sequences
in Table 5, wherein the sense strand is conjugated to a lipid moiety as indicated in the same
row of Table 5, and the antisense strand comprises a nucleotide sequence partially
complementary to the sense strand. In some embodiments, provided herein is a siRNA agent
comprising a sense strand and an antisense strand forming a double stranded region, wherein
the sense strand comprises the nucleotide sequence of any one of the sense strand nucleotide
sequences in Table 5, and the antisense strand comprises a nucleotide sequence substantially
complementary to the sense strand. In some embodiments, provided herein is a sSiRNA agent
comprising a sense strand and an antisense strand forming a double stranded region, wherein
the sense strand comprises the nucleotide sequence of any one of the sense strand nucleotide
sequences in Table 5, wherein the sense strand is conjugated to a lipid moiety as indicated in

the same row of Table 5, and the antisense strand comprises a nucleotide sequence
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substantially complementary to the sense strand. In certain embodiments, provided herein is
a siRNA agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein the sense strand comprises the nucleotide sequence of any one of the sense
strand nucleotide sequences in Table 5, and the antisense strand comprises a nucleotide
sequence fully complementary to the sense strand. In certain embodiments, provided herein
is a siRNA agent comprising a sense strand and an antisense strand forming a double
stranded region, wherein the sense strand comprises the nucleotide sequence of any one of
the sense strand nucleotide sequences in Table 5, wherein the sense strand is conjugated to a
lipid moiety as indicated in the same row of Table 5, and the antisense strand comprises a
nucleotide sequence fully complementary to the sense strand.

[00103] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the sense strand comprises
the nucleotide sequence of any one of the sense strand nucleotide sequences in Table 33. In
another embodiment, provided herein is a siRNA agent comprising a sense strand and an
antisense strand forming a double stranded region, wherein the sense strand comprises the
nucleotide sequence of any one of the sense strand nucleotide sequences in Table 33,
wherein the sense strand is conjugated to a lipid moiety as indicated in the same row of Table
33.

[00104] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 33. In another embodiment, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 33, and wherein the sense strand is conjugated to a lipophilic moiety described herein.
[00105] In one embodiment, provided herein is a sSiRNA agent comprising a sense strand
and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of the antisense strand nucleotide sequence in a row in
Table 33, and the sense strand comprises the nucleotide sequence of the sense strand
nucleotide sequence in the same row in Table 33. In another embodiment, provided herein is
a siRNA agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein the antisense strand comprises the nucleotide sequence of the antisense
strand nucleotide sequence in a row in Table 33, and the sense strand comprises the

nucleotide sequence of the sense strand nucleotide sequence in the same row in Table 33, and
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wherein the sense strand is conjugated to a lipid moiety as indicated in the same row of Table
33.

[00106] In certain embodiments, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the antisense strand
comprises the nucleotide sequence of any one of the antisense strand nucleotide sequences in
Table 33, and the sense strand comprises a nucleotide sequence partially complementary to
the antisense strand. In certain embodiments, provided herein is a siRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the antisense
strand comprises the nucleotide sequence of any one of the antisense strand nucleotide
sequences in Table 33, and the sense strand comprises a nucleotide sequence partially
complementary to the antisense strand, and wherein the sense strand is conjugated to a
lipophilic moiety described herein. In some embodiments, provided herein is a siRNA agent
comprising a sense strand and an antisense strand forming a double stranded region, wherein
the antisense strand comprises the nucleotide sequence of any one of the antisense strand
nucleotide sequences in Table 33, and the sense strand comprises a nucleotide sequence
substantially complementary to the antisense strand. In some embodiments, provided herein
is a siRNA agent comprising a sense strand and an antisense strand forming a double
stranded region, wherein the antisense strand comprises the nucleotide sequence of any one
of the antisense strand nucleotide sequences in Table 33, and the sense strand comprises a
nucleotide sequence substantially complementary to the antisense strand, and wherein the
sense strand is conjugated to a lipophilic moiety described herein. In certain embodiments,
provided herein is a sSiRNA agent comprising a sense strand and an antisense strand forming a
double stranded region, wherein the antisense strand comprises the nucleotide sequence of
any one of the antisense strand nucleotide sequences in Table 33, and the sense strand
comprises a nucleotide sequence fully complementary to the antisense strand. In certain
embodiments, provided herein is a siRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the antisense strand comprises the
nucleotide sequence of any one of the antisense strand nucleotide sequences in Table 33, and
the sense strand comprises a nucleotide sequence fully complementary to the antisense
strand, and wherein the sense strand is conjugated to a lipophilic moiety described herein.
[00107] In certain embodiments, provided herein is a sSiRNA agent comprising a sense
strand and an antisense strand forming a double stranded region, wherein the sense strand
comprises the nucleotide sequence of any one of the sense strand nucleotide sequences in

Table 33, and the antisense strand comprises a nucleotide sequence partially complementary
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to the sense strand. In certain embodiments, provided herein is a siRNA agent comprising a
sense strand and an antisense strand forming a double stranded region, wherein the sense
strand comprises the nucleotide sequence of any one of the sense strand nucleotide sequences
in Table 33, wherein the sense strand is conjugated to a lipid moiety as indicated in the same
row of Table 33, and the antisense strand comprises a nucleotide sequence partially
complementary to the sense strand. In some embodiments, provided herein is a sSiRNA agent
comprising a sense strand and an antisense strand forming a double stranded region, wherein
the sense strand comprises the nucleotide sequence of any one of the sense strand nucleotide
sequences in Table 33, and the antisense strand comprises a nucleotide sequence
substantially complementary to the sense strand. In some embodiments, provided herein is a
siRNA agent comprising a sense strand and an antisense strand forming a double stranded
region, wherein the sense strand comprises the nucleotide sequence of any one of the sense
strand nucleotide sequences in Table 33, wherein the sense strand is conjugated to a lipid
moiety as indicated in the same row of Table 33, and the antisense strand comprises a
nucleotide sequence substantially complementary to the sense strand. In certain
embodiments, provided herein is a siRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the sense strand comprises the nucleotide
sequence of any one of the sense strand nucleotide sequences in Table 33, and the antisense
strand comprises a nucleotide sequence fully complementary to the sense strand. In certain
embodiments, provided herein is a siRNA agent comprising a sense strand and an antisense
strand forming a double stranded region, wherein the sense strand comprises the nucleotide
sequence of any one of the sense strand nucleotide sequences in Table 33, wherein the sense
strand is conjugated to a lipid moiety as indicated in the same row of Table 33, and the
antisense strand comprises a nucleotide sequence fully complementary to the sense strand.
[00108] In specific embodiments, a sSiRNA agent described herein comprises the antisense
strand and the sense strand of one named in Table 1, 2, 3, 4, 5, 9, or 33. In specific
embodiments, a siRNA agent described herein comprises an antisense strand and a sense
strand corresponding to the antisense strand and the sense strand of any one of UM25, UM28,
UMO96, UM165, or UM177 in Table 1. In specific embodiments, a siRNA agent described
herein comprises the antisense strand and the sense strand of any one of UM25, UM28,
UM96, UM165, or UM177 in Table 2. In specific embodiments, a siRNA agent described
herein comprises the antisense strand and the sense strand of one named in Table 3, 4, 5, 9,

or 33. In some embodiments, the sense strand of the siRNA agent is conjugated to a lipid
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moiety described herein (e.g., FIG. 3). In specific embodiments, a siRNA agent is one
described in Section 7, infra.

[00109] In some embodiments, a sSiRNA agent described herein further comprises a non-
nucleotide group, such as a ligand (e.g., a targeting ligand). The non-nucleotide group, such
as a ligand (e.g., a targeting ligand) may be conjugated directly or directly to the antisense
strand or sense strand of the siRNA agent. The non-nucleotide group, such as a ligand (e.g., a
targeting ligand) replace one or more nucleotides in an internal position of the double
stranded region of a siRNA agent described herein. In certain embodiments, the non-
nucleotide group, such as a ligand (e.g., a targeting ligand) is conjugated to a strand of the
siRNA agent via a linker or carrier (e.g., a delivery vehicle). In a specific embodiment, the
non-nucleotide group, such as a ligand (e.g., a targeting ligand) is one described in Section

6.3, infra.
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Table 3: Modified Nucleotide Sense and Antisense Sequences (5’ to 3°)

Modification: mN=2'OMe; IN=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
invAb=inverse abasic

SEQID . SEQID
Name Sense strand NO Antisense strand NO
MApsmGpsfUmCfUmAfCmAfAmM (VPmMU)psfUpsmCfFAMAfCmUfGm
M25 | AfCMCFAMGFUMUfGmAfApsmUp 357 GfUMUfUmGFUmMATfGmAfCmUps 358
smU mUpsmU
M25_V | mApsmGpsfUmCmUmAFCFAfAM (vPmU)psfUpsmCmAmAfCmUm
359 GMGMUMUMUMGFUMAfGmMAmM 360
arl AMCFCMAMGMUMUfGMAmMA
CmUpsmApsmU
M35 (InvAb)psmApsmGmUmMCmUmMAfF (VPmU)psfUpsmCpsfAmMAfCmUf
Varz_ CFAFAMAMCMCMAMGMUMUmMG 361 GMGFUMUfUMGFUmMAFGmMAFCm 362
mApsmAps(InvAb) UmApsmU
M25 V mMApsmGpsmUmCfUmAfCFAfAmM (VPmU)psfUpsmCpsmAmAfCmuUf
ar?:_ AmCMCMAMGMUMUmMGpsmAp 363 GfFGmUmUmUMGfUMAfGmAmMC 364
SMA mUpsmApsmU
M25 v mApsmUpsmAMGmMUMCFUMAFC (VPmU)psfUpsmCmAmMAfCmUfGf
= | fAFAMAMCMCMAMGMUmMUmMGp 365 GmUmUmUmMGFfUMAfGmAmMCm 366
ard
sSmMApsmA UmAmUpsmUpsmU
M35 V mUpsmApsmGmUmCmUmMAmMCF (VPmU)psfUpsmCmAmAmMCfUm
ar5_ AmAFAFCFCEAMGmMUMUMGMAmM 367 GMGMUMUfUMGfUMAMGmMAm 368
Aps(InvAb) CmUmAmMUpsmUpsmU
M25 v (InvAb)psmApsmGmUmMCmUmMAfF (VPmU)psfUpsmCpsmAmAfCmuU
— | CFEAFAMAMCMCMAMGMUMUMG 369 MGMGMUMUMUMGFUMAfGmA 370
aré
mAmMCpsmCpsmA mCmUmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCpsfAmMAfCmUf
ar7_ MUMAFCFATAMAMCMCMAMGmM 371 GMGfUMUfUMGFUMAfGmMAFCm 372
UmUmGmApsmAps(InvAb) UmApsmU
M25 V (InvAb)psmApsmGmUmCmUmAf (VPmU)psfUpsmCmAmMAfCmUfGf
ar8_ CfAfAMAMCMCMAMGmMUmMUmMG 373 GmUmUmMUMGFUmMAfGmAmMCm 374
mApsmAps(InvAb) UmAmUpsmUpsmU
M35 V mApsmUpsmAMGmMUMCfUMAFC (VPmU)psfUpsmCpsfAmMAfCmUf
— | fAFAMAMCMCMAMGMUmMUmMGp 375 GMGFUMUfUMGFUMAfGmAFCm 376
ar9
sSmMApsmA UmApsmU
M25 v (InvAb)psmApsmGmUmMCmUmMAfF (VPmU)psfUpsmCpsmAmMAfCmuUf
— | CEAFAMAMCMCMAMGMUMUmMG 377 GFGMUmMUMUMGFUMAfGmAmMC 378
arl0
mApsmAps(InvAb) mUpsmApsmU
M35 V mApsmGpsmUmCfUmMAfCFAfAmM (VPmU)psfUpsmCpsfAmMAfCmUf
arﬁ AmMCMCMAMGMUMUMGpsmAp 379 GMGfUMUfUMGFUMAfGmMAFCm 380
SMA UmApsmU
M25 V (InvAb)psmApsmGmUmCmUmAf (VPmU)psfUpsmCmAmMAmMCfUm
arli CfAfAMAMCMCMAMGMUmMUMG 381 GMGMUMUfUMGfUMAMGmMAmM 382

mApsmAps(InvAb)

CmUmAmMUpsmUpsmU
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M35 V mUpsmApsmGmUmCmUMAmMCF (VPmU)psfUpsmCpsfAmAfCmUf
= | AMAFAFCFCFAMGMUMUMGmMAmM 383 GMGFUMUfUMGFUMAFGmMAFCm 384
arl3
Aps(InvAb) UmApsmU
M25 vV (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmMAfCmUfGf
arlz MUMAFCFATAMAMCMCMAMGmM 385 GmUmMUmMUMGFUMAfGmAmMCm 386
UmUmGmApsmAps(InvAb) UmAmUpsmUpsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCpsmAmAfCmuUf
arlg MUMAFCFATAMAMCMCMAMGmM 387 GFGMUMUMUMGfUMAfGmMmAmMC 388
UmUmGmApsmAps(InvAb) mUpsmApsmU
M25 v (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmAmMCfUm
arlg MUMAfCFATAMAMCMCmMAMGmM 389 GMGMUMUfUMGfUMAmMGmMAmM 390
UmUmGmApsmAps(InvAb) CmUmAmMUpsmUpsmU
M35 V mApsmUpsmAMGmMUMCFUMAFC (VPmU)psfUpsmCmAmAfCmUm
= | fAFAMAMCMCMAMGMUmMUmMGp 391 GfFGmUMUMUmMGfUMAfGmMAmMC 392
arl7
smApsmA mUmAmUpsmUpsmU
M25 V mApsmUpsmAMGmMUMCFUMAFC (VPmU)psfUpsmCmAmMAfCmUfG
— | fAFAMAMCMCMAMGMUMUmMGp 393 mGMUMUmMUMGFUMAfGmAmMC 394
arl8
SmMApsmMA mUmAmUpsmUpsmU
M25 V mApsmUpsmAMGmMUMCFUmMASC (VPmU)psfUpsmCmAmMAfCmUm
ar1§ fAFAMAMCMCMAMGMUMUMGp 395 GMGMUMUMUMGFUMAfGmMAmM 396
SmApsmA CmUmAmMUpsmUpsmU
M35 V (InvAb)psmApsmUmMAmMGmMUMC fVPmU)pstpsmCmAmAmC(UNA
ar20 Sﬁ?rﬁf(?;A,’j\cﬁ?mA:;S(Tncvn;té)me 397 U)mGMGmMUMUMUmMGFUMASFG 398
mAMCmUpsmApsmU
M35 V (InvAb)psmApsmGmUMCmUmMAf fVPmU)pstpsmCmAmAmC(UNA
ar21 g:;;z‘mﬁg((ilr:\’cg?meUmUmG 399 U)mGMGmMUMUMUmMGFUMASG 400
mAMCmUmAmMUpsmUpsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmMAfCmUfGf
arZE mUmMAfCFAdAMAMCMCMAMGmM 401 GmUmUmMUMGFUMAfGmAmMCm 402
UmUmGmApsmAps(InvAb) UpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCpsmAmAfCmuUf
arzg mMUMAFCFAfAMAMCMCMAMGmM 403 GFGMUMUmMUmMGfUMAfGmAmMC 404
UmUmGmApsmAps(InvAb) mUmApsmU
M35 V mMApsmGpsfUmCmUmMAfCFAfAmM Q{Pmu)pstpsmesmAmAfC(UN
ar2a ﬁmeCmAmeUmeGpsmApsm 405 U)mGMGMUMUmMUmMGFUMAFG 406
mAMCmUmApsmU
M25 v (InvAb)psmApsmGfUmCmUmMAFC (VPmMU)psfUpsmCmAmAFC(UNA-
arzg fAFAMAMCICMAMGMUMUTGps 407 U)mGmGmMmUmUmMUMGFUMASG 408

mApsmA

mAMCmUpsmApsmU
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M35 V (InvAb)psmApsmGfUMCmUmMAFC Q{Pmu)pstpsmesmAmAfC(UN
ar26 ::\LATr::"CfcmAmeumeGps 409 | )mGmGmUMUmUmGUmafe | +%0
P mAMCmUmApsmU
M25 v (InvAb)psmApsmGmUMCmUmMAf (VPmU)psfUupsmCmAmAfCmUm
= | CFAFAMAMCMCMAMGMUMUmMG 411 GFGMUMUMUmMGfUMAfGmMmAmMC 412
ar27
mApsmAps(InvAb) mUpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC fVPmU)pstpsmCmAmAmC(UNA
ar28 EﬁrJrﬁfGCr;A;A;nmA;ng(Tnchg)me 43| )mGMGMUMUMUMGFUMATG 414
P P mAMCmUpsmApsmU
M25 v (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCmAmMAfC(UNA-
ar2§ MUMAFCFATAMAMCMCMAMGmM 415 U)mGmGmMUmMUMUMGFUMASG 416
UmUmGmApsmAps(InvAb) mAmMCmUpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC fVPmU)pstpsmCmAmAmC(UNA
ar36 rJnLernﬁfGC;AAfA;nmA:f(TncvaQ)me 417 U)ffGmGmUmUmUmMGFUmMAfGm 418
P P AmCmUpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC fVPmU)pstpsmCmAmAmC(UNA
ar31 rLTngn/:chr;AAfA;nmA;ng(TncvaQ)me A9 )mefemumUmUmGumafem | 420
P P AmCmUpsmApsmU
M35 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCmAmMAfC(UNA-
arSE MUMAFCFATAMAMCMCMAMGmM 421 U)mGFGmUMUMUMGFUMAfGm 422
UmUmGmApsmAps(InvAb) AmCmUpsmApsmU
M35 v (InvAb)psmApsmUmAMGmMUmMC fVPmU)pstpsmCmAmAmC(GNA
ar3§ rJnLernﬁfGC;AAfA;nmA:f(Tncvag)me 423 TIMGMGMUMUMUMGFUMAFGm 424
P P AmCmUpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAMAmMCdTm
arSZ MUMAFCFAFAMAMCMCMAMGmM 425 GMGMUMUMUMGFUMAfGmMAmM 426
UmUmGmApsmAps(InvAb) CmUpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUps(UNA-
ar3§ MUMAfCFAFAMAMCMCmMAMGmM 427 C)MAMAMCMUMGMGmMUMUmMU 428
UmUmGmApsmAps(InvAb) MGfUMAfGmMAMCmUpsmApsmU
M25 v (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmC(UNA-
ar3g mUMAfCFAFAMAMCMCmMAmMGmM 429 A)mAMCMUMGMGmMUmMUmMUm 430
UmUmGmApsmAps(InvAb) GfUMAfGMAmMCmUpsmApsmU
M35 V (InvAb)psmApsmUmMAmMGmMUmMC (VPmMU)psfUpsmCmA(UNA-
arS; MUMAfCFATAMAMCMCMAMGmM 431 A)mCmUmGMGMUMUmMUmMGfU 432
UmUmGmApsmAps(InvAb) MAfGMAMCmUpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmMA(UNA-
ar3§ MUMAFCFATAMAMCMCMAMGmM 433 C)mUMGMGMUMUMUMGFUmMAf 434

UmUmGmApsmAps(InvAb)

GMmAMCmUpsmApsmU
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M35 V (InvAb)psmApsmUmMAmMGmMUMC (VPmU)psfUpsmCmAmAfCmUfGf
ar3§ MmUMAFCFAFAMAMCMCMAMGmM 435 GmMmUMUmMUdGfUMAfGmAMCmU 436
UmUmGmApsmAps(InvAb) psmApsmU
M25 vV (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmMAfCmUfGf
ar46 MUMAfCFAFAMAMCMCmMAMGmM 437 GmMUMmUmMUMGdATmAfGmAmMCm 438
UmUmGmApsmAps(InvAb) UpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmMAfCmUfGf
ar4I MUMAfCFAFAMAMCMCmMAMGmM 439 GmUMmUmMUMGFUdAfGmAMCmU 440
UmUmGmApsmAps(InvAb) psmApsmU
M25 v (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmCmAmAfCmUfGf
ar4£ mUMAfCFAFAMAMCMCmMAmMGmM 441 GmUmUmUmMGFfUMAdGmMAmMCm 442
UmUmGmApsmAps(InvAb) UpsmApsmU
M35 V (InvAb)psmApsmGmUMCmUmMAf (VPmMU)psfUpsmCmAmAFfC(UNA-
— | CFAfAMAMCICMAMGMUmMUfGps 443 U)mGmGmMUmMUmMUMGFUMASG 444
ar43
mApsmA mAmMCmUpsmApsmU
M25 V (InvAb)psmApsmGfUmCmUmMAFC (VPmMU)psfUpsmCmAmMAfC(UNA-
= | fAFAMAMCFCMAMGMUmMUmMGps 445 U)mGmGmMmUmMUMUMGFUMASG 446
ard4
mApsmA mAMCmUpsmApsmU
M25 V (InvAb)psmApsmGmUmMCmUmAf (VPmU)psfUpsmCmAmMAfC(UNA-
= | CFAFAMAMCICMAMGMUMUmMGp 447 U)mGmGmMmUmMUMUMGFUMASG 448
ar45
SmApsmA mAMCmUpsmApsmU
mMApsmApsfGmUfGMUfGMGfCm (VPMU)psfGpsmCfCmUfAMAfUm
M28 | UFCmAfUMUfAMGFIGmCfApsmU 449 GFAMGICMCFAMCFAMCfUmUps 450
psmU mUpsmU
M28_V | mApsmApsfGMUmMGMUIGFGFCm 451 Slnirgr:f;fgrisgn CCT:rr:C%‘fAA:CAnTU 457
arl UmCfAMUmMUMAMGFGmMmCmA
mUpsmGpsmG
M28_V | mApsmApsfGMmUMGMUFGFGFCm (VPmU)psfGpsmCmCmUFA(GNA-
ar UmCFAMUMUMAMGGMCMA 453 A)mUMGmMAMGMCmMCFfAMCfAmM 454
CmUmUpsmGpsmG
M28 V (InvAb)psmApsmAMGMUMGMU (VPmU)psfGpsmCpsfCmUfAmMAF
ar3_ fGFGFCMUmMCmAMUMUMAMGmM 455 UmGfAMGFCMCFAMCFAMCIUMU 456
GmCpsmAps(InvAb) mGpsmG
M28 V MApsmMApsmGMUfGMUfGFGfCm (VPmU)psfGpsmCmCmUfAmMAFfUf
ar4_ UmCmAMUmMUMAMGMGpsmCp 457 GMAMGMCMCfAMCFAMCmUmMU 458
SmA psmGpsmG
M28 V mMCpsmCpsmAMAMGmMUfGmUFG (VPmMU)psfGpsmCmCmUfAmMAfUf
— | fGFCmUMCmAMUMUMAMGmMG 459 GMAMGMCMCfAMCFAMCmUmMU 460
ar5
psmCpsmA mGMGpsMApsmG
M28 V mCpsmApsMAMGMUMGMUMGF (VPmMU)psfGpsmCmCmUmMAFAmM
ar6_ GmCfUfCFAfUmMUmMAMGMGmMCm 461 UmGmAmMGFCmCfAMCmAmMCmU 462
Aps(InvAb) mUmGmMGpsmUpsmU
M28 V (InvAb)psmApsmAMGmMUfGmUf (VPmMU)psfGpsmCmCmUfAMAmM
ar7 GfGFCMUmMCmAmMUMUMAMGmM 463 UmGmAmMGmMCmMCfAMCfAMCmU 464

GmCmApsmApsmC

mUpsmGpsmG
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M28 V (InvAb)psmCpsmCmAMAMGmMU (VPmMU)psfGpsmCpsfCmUfAmMAS
ar8_ MGMUFGFGFICmUmMCmAmMUmUm 465 UmGfAMGFCmCfAMCFAMCfUmU 466
AmGmMGmMCpsmAps(InvAb) mGpsmG
M28 V (InvAb)psmApsmAMGMUMGmMU (VPmU)psfGpsmCmCmUfAmMAfUf
ar9_ fGFGFCMUmCmAMUmMUMAMGmM 467 GMAMGMCMCFAMCFAMCmUmMU 468
GmCpsmAps(InvAb) mGMGpsMApsmMmG
M28 V mMCpsmCpsmAMAMGMUFfGmUfG (VPmMU)psfGpsmCpsfCmUFfAmMAF
arla fGFCmUMCmAMUMUMAMGmMG 469 UmGfAMGFCMCFAMCFAMCIUMU 470
psmCpsmA mGpsmG
M28_V | (InvAb)psmApsmAMGMUMGmMU (VPmMU)psfGpsmCmCmUFfAmMAfUf
arll- | fGFGFCmUmCmAMUmMUmMAMGmM 471 GMAMGMCMCFAMCFAMCmUmMU 472
Chol | GmCpsmAps(InvAb) psmGpsmG
M328 V MApsmApsmGmMUfGmMUFGfGFCm (VPmMU)psfGpsmCpsfCmUfAmMAS
arli UmCmAMUMUMAMGmMGpsmCp 473 UmGFAMGTCmCfAMCFAMCIUmU 474
SmMA mGpsmG
M28 V (InvAb)psmApsmAMGMUMGMU (VPMU)psfGpsmCmCmUmMAfAmM
arlg fGFGFCMUMCmAMUMUMAmMGmM 475 UmGmAmMGfCmCFAMCmAmMCmU 476
GmCpsmAps(InvAb) mUmGmGpsmUpsmU
M28 V mCpsmApsmAMGMUMGMUMGF (VPmU)psfGpsmCpsfCmUfAmMAF
= | GmCfUfCFAfUmMUmMAMGMGMCm 477 UmGfAMGFCMCFAMCFAMCIUMU 478
arl4
Aps(InvAb) mGpsmG
M28 (InvAb)psmCpsmCmAmMAmMGmU (VPmU)psfGpsmCmCmUfAmMAFUf
arlg mMGMUfGFGFCmMUmMCmAmMUmMUm 479 GMAMGMCMCfAMCFAMCmUmMU 480
AmGmMGmMCpsmAps(InvAb) mMGMGpsmMApsmG
M28 V (InvAb)psmCpsmCmAMAMGmMU (VPmMU)psfGpsmCmCmUfAmMAfUf
ar16_- MGmMUfGFGFCmUmMCmAmMUmMUm 481 GmMAMGMCMCFAMCFAMCmUmMU 482
AmGmMGmMCpsmAps(InvAb) psmGpsmG
M28 V (InvAb)psmCpsmCmAmMAmMGmU (VPmMU)psfGpsmCmCmUmMAfAmM
arl7 MGMUFGFGFICmUmMCmAmMUmUm 483 UmGmAmMGfCmCfAMCmAmMCmU 484
AmGmMGmMCpsmAps(InvAb) mUmGmMGpsmUpsmU
M28 V mCpsmCpsmAMAMGMUfGmUfG (VPmMU)psfGpsmCmCmUfAMAmM
— | fGFCmUMCmAMUMUMAMGmMG 485 UfGmAMGmMCmCFAMCFAMCmU 486
arl8
psmCpsmA mUmGmMGpsmApsmG
M28 V mCpsmCpsmAMAMGMUFGmUfG (VPmMU)psfGpsmCmCmUfAmMAfU
— | fGFCmUMCmAMUMUMAMGmMG 487 mMGMAMGMCMCfAMCFAMCmU 488
arl9
psmCpsmA mUmGmMGpsmApsmG
M28 V mMCpsmCpsmAMAMGmMUfGmUFG (VPmMU)psfGpsmCmCmUfAMAmM
— | fGFCmUmMCmAMUmMUMAMGmMG 489 UmGmAMGMCmCfAMCIAMCmU 490
ar20
psmCpsmA mUmGmMGpsmApsmG
M28 V MApsmApsmGmUfGmUFGfGFfCm (VPmMU)psfGpsmCmCmUfAMAmM
arzg UmCmAMUMUMAMGmMGpsmCp 501 UmGMAmMGMCmMCfAMCfAMCmU 502

SmA

mUpsmGpsmG

6.2
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[00111] In specific embodiments, a siRNA agent described herein comprises one or more
nucleotide modifications. Nucleotide modifications include, for example, end modifications,
e.g., 5’-end modifications (e.g., phosphorylation, conjugation, inverted linkages) or 3’-end
modifications (e.g., conjugation, DNA nucleotides, inverted linkages, etc.); base
modifications, e.g., replacement with stabilizing bases, destabilizing bases, or bases that base
pair with an expanded repertoire of partners, removal of bases (abasic nucleotides), or
conjugated bases; sugar modifications (e.g., at the 2’-position or 4’-position) or replacement
of the sugar; or backbone modifications, including modification or replacement of the
phosphodiester linkages. In some embodiments, a siRNA agent comprises at least one
modification selected from the group consisting of modified internucleoside linkage,
modified nucleobase, modified sugar, and any combinations thereof. Without limitations,
such a modification can be present anywhere in the siRNA agent (e.g., in the sense strand,
antisense strand, or both strands).

[00112] In some embodiments, a siRNA agent comprises one or more modified sugar
modifications, such as one or more substituted sugar moieties. In some embodiments, a
siRNA agent described herein includes one of the following at the 2'-position: H; F; or OCH3
(OMe).

[00113] In some embodiments, a sSiRNA agent described herein includes one or more
glycol nucleic acids (GNA). Typically, GNA is an acyclic nucleic acid analogue, wherein its
repeating glycol units are linked by phosphodiester bonds, differing from RNA’s ribose
sugar-phosphodiester backbone composition.

[00114] In certain embodiments, a sSiRNA agent described herein includes one or more
terminal modifications, for example, 5’-terminal phosphorylation, conjugation, or inverted
linkages. In some embodiments, the terminal modifications include a 5* -phosphate, for
example, a 5’-terminal phosphate on the antisense strand of a siRNA agent.

[00115] In some embodiments, a sSiRNA agent includes a sense strand and/or an antisense
strand with an inverted abasic nucleotide. In one embodiment, the sense strand contains an
inverted abasic nucleotide at 3’ end. In another embodiment, the sense strand contains an
inverted abasic nucleotide at 5’ end. In some embodiments, the sense strand contains an
inverted abasic nucleotide at the 5’ and 3’ end.

[00116] In some embodiments, a siRNA agent comprises a phosphate or phosphate mimic
at the 5’-end of the antisense strand. In one embodiment, the phosphate mimic is a 5’-vinyl

phosphonate (VP).
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[00117] In some embodiments, a siRNA agent comprises one or more modified
nucleotides. In specific embodiments, the modified nucleotides are selected from the group
consisting of a 2’0O-methyl modified nucleotide, a deoxy-nucleotide, a 2’-fluoro modified
nucleotide, a 2’-O-methyl-uridine, a 3’-O-methyl modified nucleotide, a 3’-O-methyl
modified nucleotide with 2°-5” linked phosphate, an inverted abasic nucleotide, a nucleotide
comprising S-glycol nucleic acid (GNA), an unlocked nucleotide, a 5’-vinylphosphonate-2’-
O-methyl-uridine, a cis-cyclobutyl phosphonate modified nucleotide, a 5’-cis-cyclobutyl
phosphonate-2’-O-methyl modified nucleotide, a (L)-a-threofuranosyl modified nucleotide,
and combinations thereof.

[00118] In some embodiments, a sSiRNA agent comprises one or more modified
internucleoside linkages (i.e., a modified RNA backbone). Modified internucleoside linkages
include, for example, phosphorothioates (e.g., phosphoromonothioates). Various salts, mixed
salts and free acid forms are also included. In some embodiments, a sSiRNA agent described
herein is in a free acid form. In other embodiments, a sSiRNA agent described herein is in a
salt form. In one embodiment, a siRNA agent described herein is in a sodium salt form. In
certain embodiments, when a siRNA agent described herein is in the salt form, cations of the
salt (e.g., sodium cations) are present at the agent as counterions for substantially all of the
electronegative groups (e.g., phosphodiester and/or phosphorothioate groups) present in the
agent. In some embodiments, the counterion is a condensed counterion. In specific
embodiments, the counterion is a condensed sodium cation. In some embodiments, the
condensed counterion is hydrated. In specific embodiments, the condensed counterion is a
hydrated sodium cation. Agents in which substantially all of the phosphodiester and/or
phosphorothioate linkages have a counterion include not more than 5, 4, 3, 2, or 1
phosphodiester and/or phosphorothioate linkages without a counterion. In other words, the
electronegative potential of the siRNA agent is neutralized or substantially neutralized by
counterion condensation around the siRNA. In some embodiments, when a siRNA agent
described herein is in the sodium salt form, sodium ions are present around the agent as
counterions for substantially all of the phosphodiester and/or phosphorothioate groups present
in the agent.

[00119] The phosphate group of an internucleoside phosphodiester linkage can be
modified by replacing one of the oxygens with a different substituent. One result of this
modification can be increased resistance of the oligonucleotide to nucleolytic breakdown.

Another result of this modification can be increased stability of hybridized single-stranded
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RNA (ssRNA) in the siRNA agent. An example of a modified phosphate group includes

phosphorothioates (e.g., phosphoromonothioates).

[00120] In some embodiments, a sSiRNA agent comprises an RNA mimetic, in which both

the sugar and the internucleoside linkage, i.e., the backbone, of the nucleotide units are

replaced with alternate groups. In specific embodiments, the base units are maintained for

hybridization with an appropriate target sequence.

[00121] A siRNA agent described herein can contain one or more asymmetric centers and

thus give rise to enantiomers, diastereomers, and other stereoisomeric configurations that

may be defined, in terms of absolute stereochemistry, as (R) or (S), such as for sugar

anomers, or as (D) or (L) such as for amino acids. Included in a siRNA agent provided

herein are all such possible isomers, as well as their racemic and optically pure forms.

[00122] Table 33: The modified sense and antisense strand sequences of lipid

conjugated MAPT siRNA

(Modification: mN=2'OMe; {N=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
InvAb=inverse abasic; ccBP=cis-cyclobutyl phosphonate; ccBPmU is 5’-cis-cyclobutyl

phosphonate-2’-O-methyl-uridine; TNA=(L)-a-threofuranosyl; 3mN2-5=3"-O-methyl with

2’-5’ linked phosphate; J2-CONC16U=L4; J2-CONC16A=L21; J2-CONC16C=L22; J2-

CONC16G=L23)

Name Sense strand SEl\?"OID Antisense strand SEI\?"OID
mUpsmGpsmCmAmA(J2- (VPMU)psfUpsmGmMGATmU(GNA
M757 | CONC16A)fUmAfGFUfCmUMAMC 503 -T)ImGMUMAMGMAMCfUMA 504
mMAMAMAMCMCpsmApsmA fUmUmUmGmMCmApsmCpsmA
(InvAb)psmUpsmGmCmAmA(J2- (VPMU)psfUpsmGmMGATmU(UNA
M758 | CONC16A)fUMAfGFUfCmUmMAMC 505 -U)mGmUmMAMGMAmMCfUmA 506
MAMAMAMCMCpsmApsmA fUmUmUmGmMCmApsmCpsmA
(InvAb)psmUpsmGmCmAmA(J2- (VPMU)psfUpsmGmMGdTmU(GNA
M759 | CONC16A)fUMAfGFUfCmUmMAMC 507 -TIMGMUMAMGmMAMCfUmA 508
MAMAMAMCMCpsmApsmA fUmUmUmGmMCmApsmCpsmA
(InvAb)psmUpsmGmCmAmA(J2- (VPmMU)psfUpsmGmGdTmUdTm
M760 | CONC16A)fUmAFGFUfCmUmMAMC 509 GMUMAMGMAMCfUMAfUmUm 510
MAMAMAMCmMCpsmApsmA UmGmMCmApsmCpsmA
(InvAb)psmUpsmGmCmAmA(J2- (VPMU)psfUpsmGmMGATmU(TNA-
M761 | CONC16A)fUmAFGFUfCmUMAMC 511 U)mGmUmMAMGmMAmMCfUmMAfUm 512
MAMAMAMCMCpsmApsmA UmUmGmMmCmApsmCpsmA
(InvAb)psmUpsmGmCmAmA(J2- (VPmU)psfUpsmGmGdTmU(3mU
M762 | CONC16A)fUMAFGFUfCmUmMAMC 513 2-5)mGmMUmMAMGMAmMCfUmMA 514

MAMAMAMCMCpsmApsmA

fUmUmUmGmMCmApsmCpsmA
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SEQID . SEQID

Name Sense strand NO Antisense strand NO
(InvAb)psmUpsmGmCmAmA(J2- (ccBPmMU)psfUpsmGmGmUfUmU

M763 | CONC16A)fUmAFGFUfCmUmMAMC 515 fGFUMAMGmMAMCFUmMAfUmUmU 516
mMAMAMAMCMCpsmApsmA mGMCmMApsmCpsmA
(InvAb)psmUpsmGmCmAmMAmA( (VPMU)psfUpsmGmMGdTmU(UNA

M764 J2-CONC16U)mAfGfUfCMmUmMAmM 517 -U)mGmUmMAmMGMAMCfUmMA 518
CmAMAMAMCMCmApsmAps(Inv fUmUmUmGpsmCpsmA
Ab)
(InvAb)psmUpsmGmCmAmMAmMA( (VPMU)psfUpsmGmMGATmMU(GNA

M765 J2-CONC16U)mMAfGfUfCMmUmMA 519 -T)ImGMUMAMGMAMCfUMA 520
MCMAmMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmMU)psfUpsmGmGdTmUdTm

M766 J2-CONC16U)mMAfGFUfCMmUmMA 591 GMUMAMGMAMCfUmMAfUmUm 57
MCMAMAMAMCMCmApsmAps(| UmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmMU)psfUpsmGdGmUmMU(UNA

M767 J2-CONC16U)mAfGfUfCmUmA 523 -U)mGmUmAMGMAmMCfUmA 594
MCMAmMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmMU)psfUpsmGmGmUdT(UNA

M768 J2-CONC16U)mAfGfUfCmUmA 595 -U)mGmUmAMGMAmMCfUmA 596
MCMAMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmMU)psfUpsmGdGmUmMU(GNA

M769 J2-CONC16U)mAfGfUfCmUmMA 597 -TIMGMUMAMGmMAMCfUmA 578
MCMAMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPMU)psfUpsmGmMGmMUdT(GNA

M770 J2-CONC16U)mAfGfUfCmUmMA 529 -TIMGMUMAMGMAMCfUmMA 530
MCMAMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmU)psfUpsmGdGmUmUdTm

M771 J2-CONC16U)mAfGfUfCmUmMA 531 GmUMAMGMAMCfUmMAfUmUm 537
MCmMAMAMAMCMCmApsmAps(| UmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmU)psfUpsmGmGmUdTdTm

M772 J2-CONC16U)mAFfGfUfCmUmMA 533 GmMUMAMGMAMCfUMAfUmUm 534
MCmMAMAMAMCMCmApsmAps(| UmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmA( (VPMU)psfUpsmGmMGATmU(UNA

M773 J2-CONC16U)mAFfGFUfCmUmMA 535 -U)mGmUmMAMGMAmMCpsfUmA 536
MCMAMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
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SEQID . SEQID

Name Sense strand NO Antisense strand NO
(InvAb)psmUpsmGmCmAmMAmMA( (VPmMU)psfUpsmGmGdATmU(GNA

M774 J2-CONC16U)mAfGfUfCmUmA 537 -TIMGMUMAMGMAMCpsfUmA 538
MCMAMAMAMCMCmApsmAps(| fUmUmUmGpsmCpsmA
nvAb)
(InvAb)psmUpsmGmCmAmMAmMA( (VPmMU)psfUpsmGmGdTmUdTm

M775 J2-CONC16U)mAfGfUfCmUmA 539 GmUmMAMGmMAMCpsfUmAfUmU 540
MCMAmMAMAMCMCmApsmAps(| mUmGpsmCpsmA
nvAb)
(InvAb)psmCpsmAmMAmMGmMUMC( (ccBPMU)psfUpsmGmMGmMAmMGdC

M776 J2-CONC16C)mAFAfGFAMUMC 541 mMCmMGMAMUMCmUfUMGFGmA 542
MGMGMCmMUMCmCmApsmAps(l mCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmMAmMGmMUMC( (VPmMU)psfUpsmGmGdAmMG(UNA

M777 J2-CONC16C)mAFAfGFAMUMC 543 -C)mCmGmMAmMUMCmUfUmG 544
MGMGMCmMUMCmMCmApsmAps(l fGMAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmAmMGmUMC( (VPMU)psfUpsmGmMGdAMG(GNA

M778 J2-CONC16C)mAFAfGFAMUMC 545 -C)mCMmGmMAMUMCmMUfUMGIG 546
MGMGMCmMUMCmMCmApsmAps(I mAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmAmMGmUMC( (VPmMU)psfUpsmGmGdAMGdCm

M779 J2-CONC16C)mAFAfGFAMUMC 547 CmGMAMUMCmMUfUMGfGmAmM 548
MGMGMCMmUMCmMCmApsmAps(I CmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmAMGmMUMC( (VPmMU)psfUpsmGdGmAmMG(UNA

M780 J2-CONC16C)mAFAfGFAMUMC 549 -C)mCMGMAMUMCmMUfUMGIG 550
MGMGMCMmUMCmMCmApsmAps(| mAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmAmMGmMUMC( (VPMU)psfUpsmGmMGmMAdG(UNA

M781 J2-CONC16C)mAFAfGFAMUMC 551 -C)mCmMGMAMUMCmMUfUMGTG 552
MGMGMCmMUMCmMCmApsmAps(| mAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmAMGmUMC( (VPmMU)psfUpsmGdGmAmMG(GNA

M782 J2-CONC16C)mAFAfGFAMUMC 553 -C)mCmMGMAMUMCmMUfUMGTG 554
MGMGMCmMUMCmMCmApsmAps(| mAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmMmAmMGmUMC( (VPMU)psfUpsmGmMGmMAdG(GNA

M783 J2-CONC16C)mAFAfGFAMUMC 555 -C)mCmMGMAMUMCmMUfUMGTG 556
MGMGMCMUMCmMCmApsmAps(l mAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmMmAMGmMUMC( (VPmMU)psfUpsmGdGmAmMGdCm

M784 J2-CONC16C)mAFAfGFAMUMC 557 CmMGMAMUMCmMUfUMGFGmAmM 558
MGMGMCmMUMCmCmApsmAps(| CmUpsmUpsmG
nvAb)
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
(InvAb)psmCpsmAmMAmMGmMUMC( (VPmMU)psfUpsmGmGmMAdJGdCm
M785 J2-CONC16C)mAFAfGFAMUMC 559 CmMGMAMUMCmMUfUMGFGmAmM 560
MGMGMCmMUMCmMCmApsmAps(| CmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmMAmMGmMUMC( (VPmMU)psfUpsmGmMGdAMG(UNA
M786 J2-CONC16C)mAFAfGFAMUMC 561 -C)mCMGMAmMUMCmMUpsfUmG 562
MGMGMCmMUMCmCmApsmAps(| fGMAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmMAmMGmMUMC( (VPmMU)psfUpsmGmMGdAmMG(GNA
M787 J2-CONC16C)mAFAfGFAMUMC 563 -C)mCMmGMAmMUMCmMUpsfUmG 564
MGMGMCmMUMCmCmApsmAps(l fGMAMCmUpsmUpsmG
nvAb)
(InvAb)psmCpsmAmMAmMGmMUMC( (VPmMU)psfUpsmGmMGdAMGdCm
M788 J2-CONC16C)mAFAfGFAMUMC 565 CmGMAMUMCmUpsfUmGfGmA 566
MGMGMCmMUMCmMCmApsmAps(l mCmUpsmUpsmG
nvAb)
(InvAb)psmUpsmGmCmAmA(J2- (ccBPMU)psfUpsmGmMGdTmUdT
M789 | CONC16A)fUMAfGFUfCmUmMAMC 567 mMGmMUMAMGmMAMCfUMAfUmMU 568
mMAMAMAMCMCpsmApsmA mUmGMCmApsmCpsmA
(InvAb)psmCpsmAmMAmMGmMUMC( (ccBPmMU)psfUpsmGmGdAmMGdC
M790 J2-CONC16C)mAFAfGFAMUMC 569 mMCmMGMAMUMCmMmUfUMGFGmA 570
MGMGMCmMUMCmMCmApsmAps(l mCmUpsmUpsmG
nvAb)

6.3 MOIETIES LINKED TO NUCLEOTIDE SEQUENCE

[00123] In some embodiments, a sSiRNA agent described herein is conjugated to one or

more non-nucleotide groups. The non-nucleotide group can, e.g., enhance targeting, delivery
or attachment of the siRNA agent. The non-nucleotide group can be covalently linked to the
3'end, 5' end, and/or internally to either the sense strand or the antisense strand of the siRNA
agent. The non-nucleotide group can be covalently linked to the 3' end, 5' end, both the 3’
end and 5’ end, internally, both the 3’ end and internally, both 5’ end and internally, or at the
3’ end, the 5’ end, and internally of the sense strand and/or the antisense strand of the siRNA
agent. In some embodiments, a siRNA agent described herein contains a non-nucleotide
group linked to the 3'end, 5' end, both the 3’ end and 5’ end, internally, both the 3’ end and
internally, both 5’ end and internally, or at the 3” end, the 5’ end and internally of the sense
strand. In certain embodiments, a sSiRNA agent described herein contains a non-nucleotide
group linked to the 5' end of the sense strand. In certain embodiments, a siRNA agent

described herein contains a non-nucleotide group linked to the 3’ end of the sense strand. In
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certain embodiments, a sSiRNA agent described herein contains a non-nucleotide group linked
to the sense strand internally. A non-nucleotide group may be linked directly or indirectly to
the siRNA agent via a linker/linking group.

[00124] In some embodiments, a sSiRNA agent is linked to one or more lipid moieties, such
as, e.g., a cholesterol moiety (e.g., CHOL4 shown in FIG. 3). In specific embodiments, a
lipid moiety that is linked to a siRNA agent comprises one or more of the following
compounds depicted FIG. 3, or a stereoisomer thereof, or a pharmaceutically acceptable salt
thereof: L1, L2, L3, L4, L5, L6,L7,L8,19,L10,L11,L12,L13,L14, L15,L16,L17, L18,
L19,L21, L22, L.23, and/or L24. In specific embodiments, a lipid moiety is selected from
one or more of the following: L1, L2, L3, L4, L5, L6, L7, L8, L9, L10, L11, L12, .13, L14,
L15,L16,L17,L18, L19, L21, L.22, L23, and/or L24 (see FIG. 3). In specific embodiments,
a lipophilic moiety comprises cholesterol-triethylene glycol; 1-((2R,3R,4R,5R)-4-hydroxy-5-
(hydroxymethyl)-3-(((Z)-octadec-9-en-1-yl)oxy)tetrahydrofuran-2-yl)pyrimidine-
2,4(1H,3H)-dione; N,N'-((((2R,3R,4R,5R)-4-hydroxy-5-(hydroxymethyDtetrahydrofuran-2,3-
diyl)bis(oxy))bis(propane-3,1-diyl))dipalmitamide; N-((2R,3R,4S,5R)-2-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl)palmitamide;
(2R,3R,4R,5R)-2-(2,4-diox0-3,4-dihydropyrimidin-1(2H)-yl)-4-hydroxy-5-
(hydroxymethyl)tetrahydrofuran-3-yl hexadecylcarbamate; 3-(((2R,3R,4R,5R)-2-(2,4-dioxo-
3,4-dihydropyrimidin-1(2H)-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl)oxy)-N-
hexadecylpropanamide; 1-((2R,3R,4R,5R)-3-(2-(hexadecyloxy)ethoxy)-4-hydroxy-5-
(hydroxymethyl)tetrahydrofuran-2-yl)pyrimidine-2,4(1H,3H)-dione; Hexadecyl
((2R,3R,485,5R)-2-(2,4-diox0-3,4-dihydropyrimidin-1(2H)-yl)-4-hydroxy-5-
(hydroxymethyl)tetrahydrofuran-3-yl)carbamate; (2R,3R,4R,5R)-5-(heptadecyloxy)-2-
(hydroxymethyl)-4-(2-methoxyethoxy)tetrahydrofuran-3-ol; (2R,3R,4R,5R)-4-
(hexadecyloxy)-2-(hydroxymethyl)-5-methoxytetrahydrofuran-3-ol; (2R,3R,4R,5R)-5-
(heptadecyloxy)-4-(hexadecyloxy)-2-(hydroxymethyl)tetrahydrofuran-3-ol; (2R,3R,4R,5R)-
4,5-bis(hexadecyloxy)-2-(hydroxymethyltetrahydrofuran-3-ol; (2R,3R,4S,5R)-5,6-
bis(hexadecyloxy)-2-(hydroxymethyl)-4-methoxytetrahydro-2H-pyran-3-ol; 1-
((2R,3R,4R,5R)-3-((15-((3r,51,7r)-adamantan-1-yl)pentadecyl)oxy)-4-hydroxy-5-
(hydroxymethyDtetrahydrofuran-2-yl)pyrimidine-2,4(1H,3H)-dione; (1s,4s)-4-
heptadecanamidocyclohexane-1-carboxyl-; 16-ox0-16-(((15,2R,45)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-yl)oxy)hexadecanonyl-; 16-(((1S,2R,45)-1,7,7-
trimethylbicyclo[2.2.1]heptan-2-yl)oxy)hexadecanonyl-; 15-((3r,5r,7r)-adamantan-1-
yDpentadecanonyl-; 2-(2-(N-hexadecylpalmitamido)-N-methylacetamido)ethanonyl-; 16-
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(((1R,2S,5R)-2-isopropyl-5-methylcyclohexyl)oxy)- 16-oxohexadecanonyl-; 16-(((1R,2S,5R)-
2-isopropyl-5-methylcyclohexyl)oxy)hexadecananonyl-; -; (2R,3R.4R,5R)-2-(6-amino-9H-
purin-9-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl hexadecylcarbamate;
(2R,3R,4R,5R)-2-(4-amino-2-oxopyrimidin-1(2H)-y1)-4-hydroxy-5-
(hydroxymethyl)tetrahydrofuran-3-yl hexadecylcarbamate; (2R,3R,4R,5R)-2-(2-amino-6-
oxo-1,6-dihydro-9H-purin-9-yl)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-3-yl
hexadecylcarbamate; or (2R,3R,4S,5R,6R)-4,6-bis(hexadecyloxy)-2-(hydroxymethyl)-5-
methoxytetrahydro-2H-pyran-3-ol. In a specific embodiment, a lipid moiety, such as
described in Section 7, is conjugated to the sense strand of a sSiRNA agent in the manner
described in Section 7. In some embodiments, a lipid moiety that is linked to a siRNA agent
comprises one or more of the following compounds depicted FIG. 3: L1, L2, L3, L4, L5, L6,
L7,L8,L9, L10,L11,L12, L13, L14, L15,L16,L17, L18, L19, L21, L22, L23, and/or L24
in FIG. 3. In some embodiments, the lipid moiety is linked to the 3’ end, 5° end, and/or
internally to the sense strand.

[00125] In one embodiment, the sense strand of a siRNA agent is conjugated, directly or
indirectly, to a lipid moiety at the 5" end. In one embodiment, the first nucleotide at the 5’
end of the sense strand is connected to a lipid moiety. In one embodiment, the sense strand of
a siRNA agent is conjugated, directly or indirectly, to a lipid moiety internally.

[00126] In one embodiment, the sense strand is conjugated, directly or indirectly, to a lipid
moiety at the 3” end. In one embodiment, the first nucleotide at the 3’ end of the sense strand
is connected to a lipid moiety. In one embodiment, the first nucleotide at the 3’ end of the
sense strand is connected to a lipid moiety via a linker. In one embodiment, the linker is a
nucleotide linker of the length of 1, 2, 3, 4, or 5 nucleotides. In one embodiment, the
nucleotide linker is dTdT. In one embodiment, the linker is an InvAb.

[00127] In one embodiment, the sense strand is conjugated, directly or indirectly, to a lipid
moiety at the 5° end, and the sense strand is also conjugated, directly or indirectly, to a lipid
moiety at the 3’ end, each of which is as described herein and elsewhere. The lipid moiety at
the 5’ end and the 3’ end can be the same or different.

[00128] In one embodiment, the sense strand is conjugated, directly or indirectly, to a lipid
moiety at the 5’ end, at the 3’ end, and/or internally. The lipid moieties at the 5° end, the 3’
end, and/or internally can be the same or different.

[00129] In some embodiments, a linking group is conjugated to the siRNA agent. The
linking group facilitates covalent linkage of the agent to a targeting ligand or delivery

polymer or delivery vehicle. The linking group can be linked to the 3' end, the 5' end, and/or
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internally of the siRNA agent sense strand. In some embodiments, the linking group is linked
to the siRNA agent sense strand. In some embodiments, the linking group is conjugated to
the 5' end, 3' end, and/or internally to the sense strand of a siRNA agent. In some
embodiments, a linking group is conjugated to the 5' end the sense strand of a siRNA agent.
In some embodiments, a linking group is conjugated to the 3' end of the sense strand of a
siRNA agent. In some embodiments, a linking group is conjugated internally to the sense
strand of a siRNA agent.
[00130] Typically, a linker or linking group is a connection between two atoms that links
one chemical group (such as a siRNA agent) or segment of interest to another chemical group
(such as a targeting group or delivery polymer) or segment of interest via one or more
covalent bonds. A labile linkage contains a labile bond. A linkage may optionally include a
spacer that increases the distance between the two joined atoms. A spacer may further add
flexibility and/or length to the linkage.
[00131] Any of the siRNA agent nucleotide sequences listed in Table 1, 2, 3,4, 5,9, or
33,whether modified or unmodified, may contain a 3' end, 5' end, and/or internal targeting
ligand and/or linking group. Any of the siRNA agent duplexes listed in Table 1,2, 3,4, 5,9,
or 33,whether modified or unmodified, may further comprise a targeting ligand and/or linking
group, and the targeting ligand or linking group may be attached to the 3" end, 5' end, and/or
internally to either the sense strand or the antisense strand of the siRNA agent duplex.

6.4  SYNTHESIS OF siRNA AGENTS
[00132] [00145] A siRNA agent can be synthesized by standard methods known in the
art, such as those described in “Current protocols in nucleic acid chemistry,” Beaucage, S.L.
et al. (Edrs.), John Wiley & Sons, Inc., New York, NY, USA, which is hereby incorporated
herein by reference, or described herein (e.g., in Section 7, infra). For example, a siRNA
agent may be prepared using a two-step procedure. First, the individual strands of the siRNA
agent are prepared separately. Then, the component strands are annealed. The individual
strands of the siRNA agent can be prepared using solution-phase or solid-phase organic
synthesis or both. Organic synthesis offers the advantage that the oligonucleotide strands
comprising unnatural or modified nucleotides can be easily prepared. Similarly, single-
stranded oligonucleotides can be prepared using solution-phase or solid-phase organic
synthesis or both. Equipment for such synthesis is sold by several vendors including, for
example, Applied Biosystems® (Foster City, Calif.). In some embodiments, an
oligonucleotide(s) of a siRNA agent described herein is synthesized so that it contains a

reactive group, such as an amine group, at the 5'-end, 3’-end and/or internally. Such a
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reactive group may be used to subsequently attach a ligand (e.g., targeting ligand) using
methods typical in the art. In some embodiments, an oligonucleotide(s) of a siRNA agent is
synthesized with a linking group. This linking group can be used to conjugate a non-
nucleotide group (e.g., a lipid moiety, a ligand or delivery group) to the siRNA agent. In
some embodiments, an oligonucleotide(s) of a siRNA agent is synthesized by an automated
synthesizer using phosphoramidites (e.g., standard phosphoramidites and non-standard
phosphoramidites, which are commercially available). In a specific embodiment, a siRNA
agent is produced using a method described in Section 7, infra. In another specific
embodiment, a method described in Section 7, infra, is used to produce a siRNA agent
described herein, including one conjugated to a non-nucleotide group, such as described in
Section 6.3, supra.

6.5. DELIVERY VEHICLES
[00133] In some embodiments, a delivery vehicle may be used to deliver a siRNA agent
described herein to a cell or tissue.

6.6 COMPOSITIONS
[00134] In one aspect, provided herein are compositions comprising a siRNA agent
described herein (e.g., in Section 6.1, supra, or Section 7, infra). The composition may
further comprise a carrier or excipient.

6.7  USES OF siRNA AGENTS
[00135] The siRNA agents and compositions of the invention may be used to inhibit the
expression of a MAPT gene, e.g., a human MAPT gene. As shown in the Examples, the
siRNA agents inhibit expression of the MAPT gene. The siRNA agents and compositions of
the invention may also be used to inhibit the levels of Tau. As shown in the Examples, the
siRNA agents inhibit Tau levels. Certain assays and methods for measuring MAPT
expression levels and for measuring tau levels are described here. Other assays for
measuring MAPT expression levels and for measuring tau levels are known in the art.
[00136] Inhibition of MAPT gene expression and/or inhibition of Tau levels is useful for
studying diseases, such as Alzheimer’s Disease. Tau levels have been associated with
Alzheimer’s disease. The siRNAs of the invention may be used to study how levels of
MAPT gene expression inhibition impact Tau levels. The siRNAs of the invention may be
used in animal models to study how levels of MAPT gene expression inhibition impact Tau
levels. The siRNAs of the invention may be used to study how levels of MAPT gene

expression and/or Tau levels impact one or more symptoms of Alzheimer’s Disease.
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[00137] In one aspect, provided herein is a method for inhibiting the expression of a
MAPT gene (e.g., human MAPT gene) in a cell, comprising contacting a cell with a siRNA
agent described herein. or a composition comprising a siRNA agent described herein. In a
specific embodiment, provided herein is a method for inhibiting the expression of a MAPT
gene (e.g., human MAPT gene) in a population of cells, comprising contacting a population
of cells with a siRNA agent described herein. The contact between cell(s) and a siRNA agent
described herein may be direct or indirect. For example, the cell(s) may be put into physical
contact with the siRNA agent, or the cell(s) may be put into a situation that will permit or
cause it to subsequently come into contact with the siRNA agent.
[00138] The expression of a MAPT gene (e.g., human MAPT gene) may be measured
directly or indirectly. For example, the levels of MAPT RNA (e.g., pre-mRNA levels,
mRNA levels, or both), the levels of a protein encoded by a MAPT gene, a function(s) of the
protein encoded by a MAPT gene, or a combination thereof may be measured. Alternatively,
or in addition, the expression of genes whose expression is indirectly or directly impacted by
the expression of a MAPT gene, a function of a protein, which is indirectly or directly
impacted by the expression of the MAPT gene, or a combination thereof may be measured.
See, e.g., Section 6.8, infra, for ways that may be used to measure the expression of a MAPT
gene directly or indirectly.

6.8 BIOLOGICAL ASSAYS
[00139] Biological assays known to one of skill in the art or described herein (e.g., in
Section 7, infra) may be used to assess the ability of a sSiRNA agent described herein to
inhibit MAPT gene expression, the specificity of a siRNA agent described herein, the
stability of a siRNA agent described herein, the off-target effects of a siRNA agent described
herein, the toxicity of a siRNA agent described herein, the localization of a siRNA agent to
specific tissues, the pharmacokinetics of a siRNA agent, and the immunogenicity of a siRNA
agent described herein.
[00140] In some embodiments, MAPT gene expression is measured at the RNA or protein
level. The expression level of MAPT gene can be assessed by any method known in the art
for measuring RNA. In certain embodiments, the RNA may be isolated from samples by
RNA extraction methods, for example, organic extraction, membrane-based spin column, and
paramagnetic particle technology. In certain embodiments, MAPT RNA levels may be
measured by UV spectroscopy, in situ hybridization, fluorescent in situ hybridization (FISH),
northern blotting, microarray, RT-PCR, qPCR, fluorescent dye-based quantification, and gel

electrophoresis. The MAPT protein expression levels can be measured by any method
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known in the art for characterizing proteins. In certain embodiments, MAPT protein can be
purified by salt precipitation, dialysis, and chromatography (e.g., gel filtration, ion exchange,
affinity purification). In certain embodiments, crude samples containing MAPT protein or
purified MAPT protein can be characterized by UV absorbance and spectroscopy,
electrophoresis, capillary electrophoresis, chromatography (e.g., gel filtration, high
performance liquid chromatography (HPLC), thin layer chromatography (TLC),
hyperdiffusion chromatography), mass spectrometry. In certain embodiments, crude samples
containing MAPT protein or purified MAPT protein can be characterized by flow cytometry,
immunodiffusion, immunoelectrophoresis, western blot, immunoblot, radioimmunoassay
(RIA), enzyme-linked immunosorbent assays (ELISAs), immunofluorescent assays,
electrochemiluminescence assays, and the like. In some embodiments, the function of the
protein encoded by the MAPT gene may be assessed to measure expression of the gene. For
example, microtubule polymerization and/or microtubule stabilization by the protein encoded
by the MAPT gene may be assessed. Cells contacted in vitro or ex vivo with a siRNA agent
may be assessed for expression of the gene.

[00141] In some embodiments, a function(s) of the Tau protein encoded by the MAPT
gene (e.g., microtubule stabilization) is assessed using an assay known to one of skill in the
art. Multiple functions have been proposed for normal Tau with the most established one
being microtubule stabilization.

[00142] In some embodiments, the MAPT gene expression level may be assessed using
indirect measurement including expression of certain genes, functional assays of downstream
proteins, and reporter assays. In some embodiments, the expression of the MAPT gene may
be assessed by detecting the expression of a protein regulated by the expression of the MAPT
gene. In certain embodiments, the expression of the MAPT gene may be assessed by
detecting the function of a protein regulated by the expression of the MAPT gene. In some
embodiments, a reporter gene can be introduced to facilitate indication of target expression.
For example, a reporter gene regulated by a protein downstream of the protein encoded by the
MAPT gene can indicate the expression level of the MAPT gene. Reporter genes may
include, FLAG-tag, green fluorescence protein (GFP), the chloramphenicol acetyltransferase
gene (cat) from Tn9 of E. coli, the luciferase gene (luc) from firefly Photinus pyralis, and p-
glucuronidase (GUC). The easily detectable proteins encoded by the reporter gene indicate
the MAPT gene expression level. The reporter assays may include fluorescence-based
assays, for example, fluorescence spectroscopy, fluorescence immune assays, flow

cytometry, fluorescence spectrometry, and ELISA.
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[00143] In some embodiments, the specificity of a siRNA agent may be analyzed by the
effect generated by the inhibited genes it targets or by the off-target genes that are affected.
The effect includes inhibition of the MAPT gene expression, wherein the siRNA agent
displays its potency by a half maximal inhibitory concentration, i.e., ICsp. The candidate
siRNA agents are selected using ICso value in terms of effectiveness. In some embodiments,
a siRNA agent described herein has an ICsp of 10 nM to 200 nM in neurons (e.g., human
iPSC-neurons). In certain embodiments, the specificity of the siRNA agents is tested using a
negative control, wherein a scrambled or random sequence may be used. The siRNA agent
that does not affect the negative target may be qualified as specific. In certain embodiments,
the specificity of the siRNA agents is tested using a single target gene. Different siRNA
agents to the same gene with comparable gene inhibitory efficacy should induce similar
changes in gene expression profiles or phenotypes. Any changes induced by one siRNA
agent and not the other(s) may be attributed to off-target effects or non-specificity. In certain
embodiments, the specificity of the siRNA agents is tested using titration. Non-specific
effect is mitigated when siRNA agents are used at lower concentrations. The siRNA agent
that displays a lower effective concentration may have a higher specificity. In certain
embodiments, the specificity of the siRNA agents is tested by monitoring both RNA and
protein levels. For example, RNA gene reduction seen without a corresponding reduction in
protein levels indicates that protein turnover is slow. The siRNA agent being investigated
may have off-target effects. In some embodiments, a transcriptome assay may be used to
assess off-target effects.

[00144] In some embodiments, the Forster resonance energy transfer (FRET) method
based on agarose gel electrophoresis is to evaluate the stability of a siRNA agent described in
a biological sample or fluid, such as, e.g., serum or cerebrospinal fluid sample. See, e.g.,
Tuttolomondo and Ditzel, 2021, Methods Mol Biol 2282:43-56 for a description of such an
assay. In some embodiments, such an assay is also used to evaluate the interaction of siRNA
agent described herein with serum proteins and enzymes. In certain embodiments, an agarose
gel shift assay is used to evaluate the stability of a siRNA agent described herein in a
biological sample or fluid, such as, e.g., serum or cerebrospinal fluid sample.

[00145] In some embodiments, the stability of a sSiIRNA agent may be investigated under a
variety of conditions, including temperature, and RNase degradation in biological fluids. In
some embodiments, thermal melting temperature of a siRNA agent is measured with
equimolar concentrations of both strands by monitoring Azso with increasing temperature

(e.g., 1°C/min). Tw is measured as the maximum of the first derivative of the melting curve
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(Aseo vs T) of pre-hybridized duplexes. A stable unmodified RNA may have a T, ranging
from 40°C to 60°C in terms of the thermal stability. A modified RNA may be stabilized or
destabilized by ~10°C. In some embodiments, the stability of a siRNA agent toward RNase
degradation is determined by incubating with different biological fluid. For example, the
serum stability can be determined by incubating with fetal bovine serum or human serum at
37°C for various time periods up to 48 hours. The RNA in the samples can be examined by
northern blot, in situ hybridization, gPCR, and any RNA detecting methods known in the art.
The activity of siRNA agent can be tested. A stable siRNA agent may show minor
degradation at 37°C for 24 hours. In some embodiments, a siRNA agent shows sufficiently
stable for at least 2 hours. In other embodiments, the stability of a siRNA agent exposed to,
but not limited to, skin, salvia, topical creams or nanoparticles may be tested.
[00146] In specific embodiments, stability of siRNA agents described herein in human
liver lysosomes and rat liver tritosomes are assessed as described in Section 7, infra.
[00147] In some embodiments, the toxicity of a siRNA agent to in vitro or ex vivo cell-
based models is investigated. In certain embodiments, the toxicity is evaluated by the degree
to which the siRNA agent can cause damage to a cell. The damage can be necrosis
(uncontrolled cell death), apoptosis (programmed cell death), autophagy, or stop actively
growing and dividing to decrease cell proliferation. In certain embodiment, cytotoxicity
assays are performed to measure the ability of the siRNA agent to cause cell damage or cell
death. For example, the release of lactate dehydrogenase (LDH) and glucose 6-phosphate
dehydrogenase (G6PD) can be used as biomarkers for cellular plasma membrane damage. In
another embodiment, cell viability under the treatment of the siRNA agent can be detected by
various mechanisms, for example, membrane integrity, enzyme activity, or metabolic
activity.
[00148] In some embodiments, RNA in situ hybridization assays may be used to image a
siRNA agent and to assess the inhibition of MAPT gene expression in tissues samples from a
subject. RNAscope® may be used, e.g., for RNA in situ hybridization assays.
In some embodiments, a siRNA agent described herein is used to study Alzheimer’s disease
an animal model (e.g., a mouse model). Animal models are known in the art. In a specific
embodiment, the animal model is one described in Section 7, infra.

7. EXAMPLES

7.1 EXAMPLE 1: siRNA SYNTHESIS

[00149] Table 1 provides the unmodified sense and antisense strand nucleotide sequences

of siRNAs targeting human MAPT, Gene ID: 4137. Table 2 provides chemical
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modifications, including 2’-Fluoro, 2’-O-Methyl, and phosphorothioate, applied to the siRNA

sequences in Table 1.
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[00150] Table 1: Unmodified Sense Strand and Antisense Strand Nucleotide
Sequences (5’ to 3°)
SEQID . SEQID
Name | Sense strand NO Antisense strand NO
UM25 | AGUCUACAAACCAGUUGAC 1 GUCAACUGGUUUGUAGACU 2
Um28 AAGUGUGGCUCAUUAGGCA 3 UGCCUAAUGAGCCACACUU 4
UM96 AGAUCACGCUGGGACGUAC 5 GUACGUCCCAGCGUGAUCU 6
UM165 | AGUCCAAGAUCGGCUCCAA 7 UUGGAGCCGAUCUUGGACU 8
UM177 | CAAAUAGUCUACAAACCAA 9 UUGGUUUGUAGACUAUUUG 10
[00151] Table 2: Modified Sense Strand and Antisense Strand Nucleotide Sequences
(5’ to3)
(Modification: mN=2"OMe; fN=2"F; ps=phosphorothioate)
SEQID . SEQID
Name Sense strand NO Antisense strand NO
mApsmGpsfUmCFUMAfCmAfAmM fUpsfUpsmCFAMAFCmUfGmGF
M25 | AfCMCFAMGIUMUfGmAfApsmUp 11 UmUfUmGFUmMAfGmAfCmUps 12
smU mUpsmU
mApsmApsfGMUfGmMUfGmGFCm fUpsfGpsmCFCmUfAMAfUMGT
M28 | UFCmAfUMUfAMGIGmCfApsmU 13 AmGFCmCFAMCFAMCfUmUps 14
psmU mUpsmU
mApsmMmGpsfAMUFfCMAfCMGFCm fUpsfUpsmAfCmGfUMCFCmCf
M96 | UFGMmGFGMAFCmGfUmMAfApsmU 15 AmGFCmMGFUMGFAMUfCmUps 16
psmU mUpsmU
mApsmGpsfUmCFCmAfAMGfAmM fUpsfUpsmGfGMAFGmMCFCmGf
M165 | UFCmGFGMCfUmCfCmAfApsmUp 17 AmUfCMUfUMGfGmAfCmUps 18
smU mUpsmU
mCpsmApsfAMAfUmMAfGmUfCm fUpsfUpsmGfGmUfUmUfGmU
M177 | UFAMCFAmAfAMCFCmAfApsmUp 19 fAMGFAMCFUMAfUmUfUmMGps 20
smU mUpsmU
[00152]  Synthesis of MAPT siRNA duplex
[00153] The human MAPT siRNA were synthesized and annealed as below. Briefly,

single-stranded sense and antisense oligonucleotides were synthesized at 0.2 umol scale on a

Dr. Oligo 192 synthesizer (Biolytic Lab Performance) using the standard solid-phase

phosphoramidite chemistry. Controlled pore glass (CPG, 500 A) was used as solid support

loaded with first base or UnyLinker™. 3% Dichloroacetic acid in Dichloromethane was used

for detritylation. 2°-OMe and 2’-F modified nucleotides were coupled by using corresponding

phosphoramidites. Coupling time for all phosphoramidites was 6-8 minutes using 5-

Ethylthio-IH-tetrazole (ETT) as activator (0.25 M in acetonitrile). Phosphorothioate linkages
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were generated using a 0.2 M solution of xanthane hydride in anhydrous pyridine. The
oxidation time was 3 minutes using 0.02 M I in tetrahydrofuran with 10% water.

[00154]  After synthesis, the solid support was transferred to a 1.5 mL vial. Cleavage and
deprotection were performed using 500 pL AMA (concentrated ammonia / 40% aqueous
methylamine, v/v = 1:1). After the completion of cleavage and deprotection, the sample was
filtrated to remove the solid support and washed once with water. The sample was purified
using a 6 mL Source 15Q ion exchange column (Cytiva) on an AKTA Purifier System
equipped with autosampler and fraction collector. Fractions were analyzed by LC-MS to
confirm the quality. The appropriate fractions were pooled and desalted using CentriPure P10
Columns (emp Biotech). Samples from each sequence were analyzed by LC-MS to confirm
the identity, UV (260 nm) for quantification and IP-RP chromatography to determine purity.
Duplex annealing was performed by mixing equimolar of sense and antisense single strands.
Final duplex sample solution was dried under vacuum using GeneVac evaporator (SP
Scientific). The final QC specifications are + 0.05% of calculated mass (by LC/MS) for
single strand identity, >85% full length oligonucleotide (by HPLC) for single strand purity,
and >90% by non-denaturing HPLC for duplex purity.

[00155] siRNA-lipid conjugation

[00156] A subset of the siRNA compounds was synthesized with different novel lipid
conjugates and at different positions (5°/3’-end, or internal). Lipids were incorporated to the
sense strands via on-column and/or post-column synthesis. To perform on-column synthesis,
lipid moiety was modified at the corresponding phosphoramidite monomer or CPG, followed
by solid-phase phosphoramidite chemistry, as described above, to synthesize sense strand
with 5°/3° terminal and/or the internal lipid conjugates. For post-column synthesis the lipids
were introduced in solution phase with their corresponding N-hydroxysuccinimide esters and
the appended amine linker of the nucleotide.

[00157] On-column synthesis

[00158] For example, on-column introduction of compound 2 at the 3’ end of the sense
strand was performed using 3’-amino modifier such as 2-dimethoxytrityloxymethyl-6-
fluorenylmethoxycarbonylamino-hexane- 1-succinoyl)-long chain alkylamino-CPG 1
(Scheme 1). Following the deprotection of the Fmoc group with 20% piperidine in DMF the
CPG was thoroughly washed with DMF, MeCN, diethyl ether, and dried. A solution of 80
pmol of compound 2 in 2 ml of 1,4-dioxane was added to the above CPG followed by 30 pl
of DIPEA and shaken for 12 hours to produce compound 3. The CPG was washed with
DCM, MeCN, and Et20. A solution of 1 ml of CAP A and CAP B was added and shaken for
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30 minutes. Compound 3 was washed with DCM, MeCN, Et20, and dried and used for the
oligonucleotide synthesis. To synthesize oligonucleotide conjugated with cholesterol at 3’
end, 3'-Cholesteryl-TEG CPG was used.

Scheme 1
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[00159] Introduction of compound 2 at the 5° end of the sense strand was carried out using

5’-amino modifier such as 6-(4-monomethoxytritylamino)hexyl-(2-cyanoethyl)-(N,N’-
diisopropyl)-phosphoramidite. After the synthesis of the sense strand on the CPG following
the standard procedure, in the penultimate step the 5” end of the sense strand was coupled to
6-(4-monomethoxytritylamino)hexyl-(2-cyanoethyl)-(N,N-diisopropyl)-phosphoramidite
followed by deblocking of 4-monomethoxytrityl group with 3% DCA/DCM for 30 minutes.
The CPG was subsequently washed with DCM, ACN and coupled with compound 2 for 12
hours (Scheme 2), followed by strand cleavage and deprotection.
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[00160] The adamantly lipid at the internal position was introduced during the sense strand
synthesis with corresponding phosphoramidite monomer. For example, Scheme 3 illustrates

this with uridine based phosphoramidite monomer 7.

Scheme 3
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[00161] The synthesis, cleavage and deprotection, the lipid conjugated oligonucleotides
were purified by reversed-phase or ion-exchange chromatography. The buffers for reverse
phase were 0.05 M sodium acetate in 90/10% water/acetonitrile (Buffer A) and acetonitrile
(Buffer B), and the buffers for ion-exchange are 20 mM sodium phosphate in 90/10%
water/acetonitrile (buffer A) and 20 mM sodium phosphate in 90/10% water/acetonitrile, 1.8
M sodium bromide (buffer B). Fractions containing full-length oligonucleotides were pooled,
desalted, and the compounds were analyzed by LC-MS.

[00162]  Post-column synthesis

[00163] Lipids were conjugated at the 5°/3” terminal position and at the internal position of
the sense strand in the solution phase after the purification and desalting of the corresponding
oligonucleotide.

[00164] For example, incorporation at the internal position was carried out with
phosphoramidite monomer derivatized with an amine linker at the 2’ position of respective
nucleotide. Scheme 4 illustrates this with uridine based phosphoramidite monomer
compound 9. After incorporation of compound 9 at the internal position and complete
synthesis, cleavage and deprotection, purification and desalting process, the free
oligonucleotide with the pendant amine was coupled with corresponding lipid-NHS esters in
solution phase.

Scheme 4
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[00165] Conjugation at the terminal/internal positions was carried out with 0.15 mM
solution of deprotected and desalted oligonucleotide in 0.1M solution of NaHCOs (pH 8.4)
with 1.5 mM solution of the corresponding lipid-NHS ester in DMF at 60 °C. To a solution
(0.25 mL) of oligonucleotide was added DMF solution of lipid-NHS ester (0.6 mL) and the
resulting mixture heated at 63 °C. Progress was monitored by RP-HPLC (C-18 column, A:
50 mM TEAA, B: MeCN; gradient 5-100% B at 30 °C). Reaction was > 90% completed
usually in less than one hour. Reaction mixture was diluted with water and purified by RP-
HPLC (C-8 Xbridge Waters column; A: 50 mM NaOAc, B: MeCN; 5-100% B gradient, at 60
°C). Isolated yields of lipid conjugated oligonucleotides were 60-70%. After purification, the

products were desalted and duplex annealing, as described above.

7.2 EXAMPLE 2: IN VITRO SCREENING OF MAPT siRNAs
[00166] The screenings of MAPT siRNA agents listed in Table 2 were performed in
human neuroblastoma cells with transfection following the protocol described below. Table 6
shows the remaining MAPT mRNA in human neuroblastoma cells after transfection of
siRNAs at concentrations of 20 nM and 200 pM. A set of 25 siRNA hits were selected for
potency assessment in human neuroblastoma cells with transfection at 4-fold serial dilutions
at concentrations of 2 nM, 500 pM, 125 pM, 31.25 pM, 7.81 pM, 1.95 pM, 0.49 pM, 0.12
pM, 0.03 pM and 0.0076 pM. Table 7 summarizes the ICso values and their 95%

confidential intervals of indicated siRNAs.
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[00167] Table 6: Screening of MAPT siRNAs in human neuroblastoma cells with

transfection. Data are expressed as percentage of MAPT mRNA level relative to vehicle

control.
20 nM 200 pM

Name

mean SD mean SD
M25 12.9 0.007 30.3 0.5
M28 9.4 0.1 26.0 1.5
M96 19.2 1.7 34.7 2.0
M165 22.6 0.2 29.5 3.6
M177 11.9 1.8 22.1 0.2

[00168] Cell culture and transfections:

[00169] Human neuroblastoma Kelly cells (DSMZ) were cultured in RPMI 1640 (Sigma
R0883) supplemented with 10% FBS (Biowest S1810-500), 2 mM L-Glutamine (Sigma
G7513) and 50 pg/mL Gentamycin (Gibco 15750) at 37°C incubator with 5% CO.. One day
before transfection, cells were split using 0.05% Trypsin-EDTA (Gibco 25300) and plated at
a density of 30,000 cells per well in 96-well plates. The next day, cells were transfected with
siRNA using Lipofectamine RNAiMAX Transfection Reagent (Thermo Fisher Scientific
13778150) following manufacture’s protocol. Prior to RNA isolation, cells were cultured at
37°C incubator in 5% COz for 72 hours.

[00170] Total RNA isolation:

[00171] RNA extraction was performed using the RNeasy 96 kit (Qiagen) following
manufacture’s protocol. Briefly, 125 uLL RLT buffer was added to each well of 96-well plate
to lysate cells with orbital shaking at 200 rpm for 1 min, cell plates were then transferred to -
80°C freezer for storage till analysis. On the day of RNA extraction, frozen cell plates were
quickly thaw in 37 °C oven, immediately after thawing, an equal volume 125 pL of 70%
(V/V) ethanol was added to each well to mix with RLT lysate. The mixture was subsequently
transferred to wells of the RNeasy 96 plate placed on top of QIAvac 96 vacuum block, and
RNA was bound to the RNeasy 96 plate membrane by applying vacuum till liquid transfer
was complete. Serial wash steps including 1 time of 800 pL RW1 buffer, 2 times of 800 uL
RPE buffer were applied to the RNeasy 96 plate using vacuum to remove the liquid. After the
last wash, the RNeasy 96 plate was centrifuged at 5600 x g for 3 min to remove the residual
lipid. RNA was eluted using 60 uL. RNase-free water by centrifugation at 5600 x g for 3 min
at RT. RNA concentration was measured by Nanodrop 8000 (ThermoFisher). The eluted
RNA was stored at -80°C until analysis.
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[00172] Reverse transcription and Real time PCR:

[00173] RNA was used as template for reverse transcription using reversed transcribed
using High-Capacity cDNA Reverse Transcription Kits (Applied Biosystems) following
manufacture’s protocol. Briefly, a final reaction of 20 uL mixture was incubated at 25 °C for
10 min, followed by reverse transcription at 37 °C for 2 hours and enzyme inactivation at 85
°C for 5 min. For gPCR reaction, reverse transcribed cDNAs were diluted 10 times and
mixed with 2X PowerUp™ SYBR™ Green Mater Mix (ThermoFisher A25743) and 500 nM
qPCR primers to a final volume of 10 puL reaction. The qPCR runs were performed with a
QuantStudio™ 12K instrument (Applied Biosystems™) using standard thermal cycling
protocol. Multiple validated primers were used to detect MAPT mRNA, and reference
primers targeting housekeeping genes ENOX2 and GAPDH were used for normalization of
gene expression. The primer sequences were listed in Table 8. qPCR data were analysed
using qBase+ software (Biogazelle). ICso values and the 95% CI of ICso were calculated from
a log([drug]) versus normalized response curve fit using GraphPad Prism version 7.00

Software.

7.3 EXAMPLE 3: IN VITRO KNOCKDOWN EFFICIENCY ASSESSMENT
OF siRNA CONJUGATES IN HUMAN iPSC-DERIVED NEURONS
[00174] The in vitro knockdown efficiencies of lipid-siRNA conjugates were assessed in

human iPSC-derived cortical neurons following the procedure described below.

[00175] Tables 18-19 show that cholesterol-siRNA conjugates listed in Table 9 dose-
dependently knock down MAPT mRNA and Tau protein in human iPSC-neurons after
incubation for 7 days or 14 days. Data are presented as remaining MAPT mRNA (relative to
control) or remaining Tau protein (relative to control). Mean + S.D., n=3. The ICso (95% CI)
values are calculated from a log([drug]) versus normalized response curve fit

using GraphPad Prism version 7.00 Software.

[00176] Table 9: The sequences and modifications of the cholesterol-siRNA
conjugates

Modification: mN=2'OMe; fN=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
invAb=inverse abasic

Modified sequences (5' to 3')

o SEQID | Antisense strand sequence (5'- | SEQ ID
NAME | Sense strand sequence (5'- 3') NO 3) NO
M25- MApsmGpsfUmCFfUmAfCmAfAmM (VPMU)psfUpsmCFAMAFCmUfGm
Chol AfCmCFAMGIUMUfGmAfApsmUp 167 GfUMUfUMGFUMAfGmAfCmUps 168
smU(Chol4) mUpsmU
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M28- mApsmApsfGmUfGMUfGMGfCm (VPMU)psfGpsmCfCmUfAMAfUm
UfCmAfUMUfAMGFGmCfApsmU 169 GfFAMGFCMCFAMCFAMCfUmUps 170
Chol
psmU(Chol4) mUpsmU
M28_V | mApsmGpsfUmCmUmMAFCFAmMAS (VPMU)psfGpsmCmCmUfAMAmM
arl- MAMCFICMAMGMUMUfGmMAmMA( 171 UmGmAmMGMCmCfAMCFAMCmU 172
Chol Chol4) mUpsmGpsmG
M28_V | mApsmApsfGmUmMGmMUfGFGFCm (VPMU)psfGpsmCmCmUFfA(GNA-
ar2- | UmCFAMUmMUMAmMGfGmCmA(Ch 173 A)MUMGMAMGMCmMCfAMCfAm 174
Chol ol4) CmUmUpsmGpsmG
MsiR2 | mGpsfCpsmAfUMGIGmUfCMAFG (VPMU)psfUpsmUfGmCfUmUfU
66- mUFfAMAFAMAFGMCFAMAfApsm 175 mUfAMCfUMGFAMCFCMAfUmMGf 176
Chol UpsmU(Chol4) CpsmUpsmU
NTC- mApsfGpsmUfAMCFUMGFCmUfU (VPMU)psfCpsmGfUmMAfUMCEG
Chol MAfCMGFAMUfAMCIGmGpsmUp 177 MUfAMAfGmMCFAMGfUMAfCmUp 178
smU(Chol4) smUpsmU
[00177] Table 18: Knockdown of MAPT mRNA in human iPSC-neurons
ICs0 (95% CI)
M25-Chol 3.557e-008 to 4.567e-008
MsiR266-Chol 2.281e-008 to 3.319e-008
[00178] Table 19: Knockdown of MAPT mRNA in human iPSC-neurons
ICs0 (95% Cl)
M28-Chol 4.981e-009 to 6.568e-009
[00179] Table 20: Knockdown of Tau Protein in human iPSC-neurons
ICs0 (95% CI)
M25-Chol 4.156e-008 to 6.211e-008
M28-Chol 9.552¢-009 to 1.618e-008
MsiR266-Chol 1.892e-008 to 3.958e-008
[00180] Tables 10 and 11 summarize the efficiency of cholesterol-siRNA conjugates with

various chemical modifications (listed in Table 4) in knocking down MAPT mRNA in
human iPSC-neurons after incubation for 7 days. Data are presented as remaining MAPT
mRNA relative to control. Mean + S.D., n=3.

[00181] FIGS. 1A-1B and FIGS. 2A-2B show that cholesterol-siRNA conjugates or lipid-
siRNA conjugates with various chemical modifications (listed in Table 4 and Table 23)
dose-dependently knock down MAPT mRNA and Tau protein in human iPSC-neurons after
incubation for 7 days. Data are presented as remaining MAPT mRNA (relative to control) or

remaining Tau protein (relative to control). Mean = S.D., n=3. The ICso (95% CI) values are
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calculated from a log([drug]) versus normalized response curve fit using GraphPad Prism
version 7.00 Software.

[00182] Tables 12-14 summarize the efficiency of MAPT siRNAs in conjugation with
different lipids (listed in Table 5) in knocking down MAPT mRNA in human iPSC-neurons
after incubation for 7 days. Three concentrations of siRNA conjugates at 1 pM, 200 nM and
40 nM were tested. Data are presented as remaining MAPT mRNA relative to control. Mean
+S.D., n=3.

[00183] Differentiation of human iPSCs into cortical neurons

[00184] The human iPSC line (Sigma #iPSC0028) was derived with OSKM retroviral
reprogramming of epithelial cells from a 24-years old Caucasian female donor. iPSCs were
first differentiated into cortical neural stem cells (NSCs) following a dual SMAD inhibitor
protocol (Shi et al., 2012, 2012, Nat. Proc. 7(10):1836-46) with some modifications. Briefly,
iPSCs were plated at 500, 000 cells/cm? on wells coated with Matrigel (Corning 354230) in
mTeSR medium (StemCell Technologies 5850) supplemented with 10 uM ROCK inhibitor
(Sigma-Aldrich Y0503) and cultured at 37 °C and with 5% Os. The media were replaced with
mTeSR the next day (day -1). From day O till day 12, cell media were changed every day
with cortical Neural Induction Medium comprised of 10 uM SB43142 (Tocris 1614) and

1 uM Dorsomorphin (Tocris 3093) supplemented in Neural Maintenance Medium (1:1
DMEM:F12 Glutamax (ThermoFisher Scientific 10565108), Neurobasal (ThermoFisher
Scientific 21103049), 2.5 pg/mL Insulin (Sigma-Aldrich 19278-5ML), 50 uM 2-
mercaptoethanol (ThermoFisher Scientific, 31350010), 0.5% Non-Essential Amino Acids
(ThermoFisher Scientific 11140035), 0.5% GlutaMAX supplement (ThermoFisher Scientific,
10565018), 0.5 mM Sodium Pyruvate (ThermoFisher Scientific 11360070), 1% Penicillin-
Streptomycin (Sigma P4333), 0.5% N2 supplement (ThermoFisher Scientific 17502048), 1%
B27 supplement (ThermoFisher Scientific 17504044). At day 12, the neuroepithelial sheet
was gently detached into large aggregates of 300 to 500 cells using a needle and lifter and the
clumps were collected in a 15 mL falcon by centrifugation at 160 g for 2 min. Cell pellets
were gently resuspended in Neural Induction Medium for a 1/2 or 1/3 passage into wells
coated with 10 pg/mL laminin (Sigma-Aldrich L2020) in a total volume of 2 mL of Neural
Induction Medium per well of the 6-well plate. Media were changed at day 13 and day 15
into Neural Maintenance Medium supplemented with 20 ng/mL of FGF2 (Stemcell
Technologies 2634). At day 17, the neural rosettes were detached with dispase
(ThermoFisher Scientific 17105041) for a 1/3 passage and plated into laminin-coated wells.

Perform 1 or 2 extra dispase steps for another week. At around days 25-30, neural stem cells
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were dissociated with Accutase (ThermoFisher Scientific A1110501) into single-cell
suspension and cryopreserved in freshly prepared Neural Freezing Medium containing Neural
Maintenance Medium supplemented with 10 % (V/V) DMSO and 20 ng/mL FGF2. The
frozen vials of neural stem cells were stored in liquid nitrogen till use.

[00185] To generate iPSC-neurons, frozen vials of neural stem cells (NSCs) were thawed
and plated on laminin-coated wells at 70, 000 cells/cm? in Neural Maintenance Medium
supplemented with 10 pM ROCK inhibitor and 20 ng/mL FGF2. In the following two days,
media were replaced daily with neural maintenance medium. At around day 4 after thawing,
cells were dissociated with Accutase and placed at 28.000 cells per well in 96-well plates pre-
coated with poly-L-ornithine and laminin in Neural Maintenance Medium supplemented with
10 uM ROCK inhibitor. The next day after re-plating, culture media were replaced with
Neural Differentiation Medium comprised of Neural Maintenance Medium supplemented
with 20 ng/mL BDNF (R&D Systems 212-BD-050/CF), 20ng/mL GDNF (R&D Systems
212-GD-050/CF), 500 uM DB-cAMP (Sigma D0627) and 20 mM Ascorbic Acid (Sigma
A4403). Cultures were differentiated in Neural Differentiation Medium with 50% medium
change twice per week. Two-to-three weeks after differentiation from neural stem cells
(NSCs), neurons were treated with siRNA for 7 days or 14 days for RNA analysis by Reverse
transcription and Real time PCR and protein analysis by MSD immunoassay.

[00186] MSD immunoassay

[00187] Human iPSC-neurons differentiated on 96-well plate were lysed in 100 pL ice-
cold RIPA buffer (Sigma) supplemented with cOmplete™ Protease inhibitor cocktail (Roche)
and PhosSTOP™ (Roche) with slow orbital shaking for 30 min at 4 °C. The plates were
centrifuged at 1, 000 x g for 5 min, and the cell lysates were collected and diluted for
different (20, 50 or 100) folds for protein measurement using MSD immunoassays following
a standardized procedure. Briefly, MSD plates were coated with 30 uL per well of coating
antibody diluted in PBS at 1 pg/mL overnight at 4 °C. The next day, plates were inverted on
absorbent tissue to dry and afterwards incubated with 150 pL per well blocking buffer 0.1 %
Casein for 2 hours at RT with orbital shaking at 300 rpm. After blocking, the plates were
incubated with cell lysate diluted in RIPA buffer supplemented with cOmplete™ Protease
inhibitor cocktail (Roche) overnight with slow orbital shaking at 4 °C. Plates were washes 5x
times using Titertek Aquamax 4000 and inverted on absorbent tissue to dry. Afterwards, 25
pL/per secondary or detection antibody diluted in 0.1% casein were added to MSD plates and
incubated for 2 hours at room temperature. After antibody incubation, plates were washed 5x

times and developed with 150 uL/well 2x MSD reading buffer (Meso Scale Discovery)
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diluted in milliQ H2O. Plates were read immediately using MSD instrument. For
measurement of Tau protein, hTau43 antibody (Janssen) was used for 96-well MSD plate
coating and SULFO-TAG™ labeled hTau60 antibody (Janssen) was used for detection. For
measurement of Histone H3 protein, recombinant rabbit monoclonal antibody 17H2L9
(ThermoFisher) was used for plate coating, mouse mAb 14221BF (Cell Signaling
Technology) was used as primary detection and SULFP-TAG labeled anti-mouse antibody

(Meso Scale Discovery) was used as secondary detection antibody.

7.4 EXAMPLE 4: IN VITRO STABILITY ASSESSMENT OF siRNA
CONJUGATES IN VARIOUS MATRICES
[00188] The in vitro stability of siRNA conjugates was assessed in various matrices

including mouse brain homogenates, human liver lysosomes and rat liver tritosomes using the
methods described below. The results of the analyses are provided in Tables 15-17.

[00189] Tables 15-17 and Tables 24-26 summarize the LC-MS measurement of antisense
strand and sense strand stability of siRNA conjugates (listed in Table 4, Table 5, and Table
23) in mouse brain homogenates (Table 15 and Table 24), human liver lysosomes (Table 16
and Table 25) and rat liver tritosomes (Table 17 and Table 26) at 37 °C after 24 hours
incubation with shaking at 450 rpm. A reference compound MSC-2-V was added in the

assays for benchmarking the stringency of the assay conditions.
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Table 4: Modified Nucleotide Sense and Antisense Strand Sequences (5’ to 3°)

Modification: mN=2'OMe; IN=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
invAb=inverse abasic

Name Sense strand SE'\(I)“OID Antisense strand SEl\?OID
M25- mMApsmGpsfUmCfUmAFCmAfAmM (VPMU)psfUpsmCFAMAFCmUfGm
AfCmCFAMGFUMUfGmMAfApsmUp 21 GfUMUfUMGTUMAfGmAfCmUps 22
Chol
smU(Chol4) mUpsmU
M25_V | mApsmGpsfUmCmUmMAfCFAfAm (VPmMU)psfUpsmCmAmMAfCmUm
arl- | AmMCFCMAMGMUmMUfGMAmMA(Ch 23 GmGMUMUMUMGFUMAfGmAmM 24
Chol | ol4) CmUpsmApsmU
M25_V | (InvAb)psmApsmGmUmCmUmAf (VPmMU)psfUpsmCpsfAMAfCmUf
ar2- | CFAfAmMAMCMCMAMGmMUmMUMG 25 GmGFfUMUfUMGFUMAfGmMAfCm 26
Chol | mApsmAps(InvAb)(Chol4) UmApsmU
M25_V | mApsmGpsmUmMCfUMAFCfAfAm (VPmU)psfUpsmCpsmAmMAFfCmUf
ar3- | AmCmCmAMGmMUMUmMGpsmAp 27 GFGMUMUmMUmMGFUMAfGmAmMC 28
Chol | smA(Chol4) mUpsmApsmU
M25_V | mApsmUpsmAMGmMUMCfUmMAFC (VPmU)psfUpsmCmAmMAFfCmUfGf
ard- | FAFAMAMCMCMAMGMUmMUMGp 29 GmUmUmMUMGFUMAfGmMAmMCm 30
Chol | smApsmA(Chol4) UmAmUpsmUpsmU
M25_V | mUpsmApsmGmUmCmUmMAmMCf (VPmMU)psfUpsmCmAmMAmMCfUm
ar5- | AmAFAfCFCFAMGMUMUMGMAmM 31 GmMGMUMUfUMGFUMAMGmMAmM 32
Chol | Aps(InvAb)(Chol4) CmUmAmMUpsmUpsmU
M25_V | (InvAb)psmApsmGmUmCmUmAf (VPmMU)psfUpsmCpsmAmAFfCmU
ar6- | CFAFAmMAMCMCMAMGMUMUMG 33 mMGMGMUmMUMUMGFUMAfGmA 34
Chol | mAmCpsmCpsmA(Chol4) mCmUmApsmU
Mm2s_y | (INVAB)psmApsmUmMAMGmMUmMC (VPMU)psfUpsmCpsfAmAFCmUF
ar7- | MUMAICIATAMAMCMCMAMG 1| 35| G GUmUfUMGUmAfGmAFCm | 36
UmUmGmApsmAps(InvAb)(Chol
Chol a) UmApsmU
M25_V | (InvAb)psmApsmGmUmCmUmAf (VPmMU)psfUpsmCmAmMAfCmUfGf
ar8- | CFAfAmMAMCMCMAMGmMUmMUMG 37 GmUmUmMUMGFUMAfGmMAmMCm 38
Chol | mApsmAps(InvAb)(Chol4) UmAmUpsmUpsmU
M25_V | mApsmUpsmAMGmUMCfUmMAFC (VPmU)psfUpsmCpsfAmAfCmUf
ar9- | fAFAMAMCMCMAMGMUMUmMGp 39 GMGFUMUfUMGFUMAfGmMAfCm 40
Chol | smApsmA(Chol4) UmApsmU
M25_V | (InvAb)psmApsmGmUmMCmUmMAf (VPMU)psfUpsmCpsmAmMAFfCmuUf
arl0- | CFAFAMAMCMCMAMGMUMUMG 11 GfFGMUmUMUMGFUMAfGmAmMC 42
Chol | mApsmAps(InvAb)(Chol4) mUpsmApsmU
M25_V | mApsmGpsmUmCfUmMAfCFAfAm (VPmMU)psfUpsmCpsfAMAfCmUf
arll- | AmCmCmAMGMUMUmMGpsmMAp 43 GMGFUMUfUMGFUMAfGmMAfCm 44
Chol | smA(Chol4) UmApsmU
M25_V | (InvAb)psmApsmGmUmCmUmAf (VPmMU)psfUpsmCmAmMAmMCfUm
arl2- | CFAfAMAMCMCMAMGMUMUMG 45 GmGMUMUfUMGFUMAMGmMAmM 46
Chol | mApsmAps(InvAb)(Chol4) CmUmAmMUpsmUpsmU
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M25_V | mUpsmApsmGmUmCmUmAmMCf (VPmMU)psfUpsmCpsfAMAfCmUf
ar13- | AmAfAfCFCFAMGMUmMUMGMAmM 47 GMGfUMUfUMGFUMAfGmMAfCm 48
Chol | Aps(InvAb)(Chol4) UmApsmU
Mm25_v | INVARIPsmApsmUMAmGMUmC (VPMU)psfUpsmCmAmMAFCmUFGF
mMUMAfCFAFAMAMCMCMAMGmM
arla- UmUmGMApsmAps(InvAb)(Chol 49 GmUmMUMUmMGfUMAfGmAmMCm 50
Chol a) P P UmAmUpsmUpsmU
Mm25_y | (INVAB)psmApsmUmAmMGmUmMC (VPMU)psfUpsmCpsmAmAFCmUF
MUMAfCFAFAMAMCMCMAmMGmM
arl5- 51 GFGMUMUmMUMGFUMAfGmAmMC 52
UmUmGmApsmAps(InvAb)(Chol
Chol 2 mUpsmApsmU
M25_y | (InvAB)psmApsmUmAmMGmUmMC (VPmMU)psfUpsmCmAmAmCfUm
MUMAfCFAFAMAMCMCMAmMGmM
arleé- UmUmGmApsmAps({InvAb)(Chol 53 GMGMUMUfUmMGFUMAMGmMAmM 54
Chol a) P P CmUmAmMUpsmUpsmU
M25_V | mApsmUpsmAmGmUMCFUmMASC (VPmMU)psfUpsmCmAmMAfCmUm
arl7- | fAFTAMAMCMCmMAMGMUMUmMGp 55 GFGMUMUMUMGFUMAfGmAmMC 56
Chol | smApsmA(Chol4) mUmAmMUpsmUpsmU
M25_V | mApsmUpsmAmGmUmMCFUmMASC (VPmMU)psfUpsmCmAmMAfCmUfG
arl8- [ fAfAMAMCMCMAMGMUMUMGp 57 mGMUmMUmMUMGFUMAfGmAmMC 58
Chol | smApsmA(Chol4) mUmAmMUpsmUpsmU
M25_V | mApsmUpsmAMGmUMCfUmMAFC (VPmU)psfUpsmCmAmMAfCmUm
arl9- [ fAFAMAMCMCMAMGMUMUmMGp 59 GMGMUMUmMUMGFUmMAfGmAmM 60
Chol | smApsmA(Chol4) CmUmAmMUpsmUpsmU
M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCmAmMAmMC(UNA
ar26— mMmUMAFCFAFAMAMCMCMAMGmM 61 - 62
UmUmGmApsmAps(InvAb)(Chol U)mGmGmUmMUmMUmMGfUmMAFG
Chol
4) mAmMCmUpsmApsmU
M25_V | (InvAb)psmApsmGmUmMCmUmAf fVPmU)pstpsmCmAmAmC(UNA
acrri;- gﬁfémﬁr:((:mf:;ﬁrgﬁon?mUmG 63 U)mGmGmUmMUmMUmMGFUmMAFG 64
P P mAMCmUmAmMUpsmUpsmU
M25_y | {INvAB)psmApsmUmMAMGmMUMC (VPMU)psfUpsmCmAmAFCmUFGF
mUMAfCFAdAMAMCMCmMAMGmM
ar22- 65 GmUmMUMUmMGfUMAfGmAmMCm 66
UmUmGmApsmAps(InvAb)(Chol
Chol a) UpsmApsmU
Mm25_v | {InvAB)psmApsmUmAmMGmMUmMC (VPmMU)psfUpsmCpsmAmAFCmUF
mUMAfCFAFAMAMCMCMmAmMGmM
ar23- 67 GfFGMUmMUMUMGFUMAfGmAmMC 68
UmUmGmApsmAps(InvAb)(Chol
Chol a) mUmApsmU
M25_V | mApsmGpsfUmCmUmAFCFAfAM g\{PmU)pSfUpsmesmAmAfC(UN
ar24- | AmCfCMAMGMUMUfGpsmApsm 69 70
Chol | A(Chol4) U)mGmGmUmMUmMUMGFUMASFG

mAMCmUmApsmU
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M25_V | (InvAb)psmApsmGfUmCmUmMAFC (VPmMU)psfUpsmCmAmMAFfC(UNA-
ar25- | fAfAMAMCFCMAMGMUMUfGps 71 U)mGmGmUmMUMUmMGFUMAFG 72
Chol | mApsmA(Chol4) mAmMCmUpsmApsmU
M25_V | (InvAb)psmApsmGfUmCmUmMAFC g\{PmU)pstpsmesmAmAfC(UN
acrrifl_ 1;A]’fAAr:r,:X1((CZLCOr;l?meUmeGps 3 U)mGMGmUmMUmMUMGFUMASFG 74
i mAMCmUmApsmU
M25_V | (InvAb)psmApsmGmUmCmUmAf (VPmMU)psfUpsmCmAmMAfCmUm
ar27- | CFAfAMAMCMCMAMGmMUMUMG 75 GFGMUMUMUMGFUMAfGmAmMC 76
Chol | mApsmAps(InvAb)(Chol4) mUpsmApsmU
M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCmAmMAmMC(UNA
ar28_- mUMAfCFAFAMAMCMCMAmMGmM 77 - 78
UmUmGmAmMAps(InvAb)ps(Chol U)mGmGmUmMUmMUmMGFUMAFG
Chol
4) mAmMmCmUpsmApsmU
Mm2s_y | (INVAR)psmApsmUmMAMGmUMC (VPMU)psfUpsmCmAmAFC(UNA-
mMUMAfCFAFAMAMCMCMAMGmM
ar29- UmUMGMAmMAps(InvAb)ps(Chol 79 U)mGmGmUmMmUmMUmMGfUmMAfFG 80
Chol a) P P mAMCmUpsmApsmU
M35 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCmAmMAmMC(UNA
ar36 MUMAfCFAfAMAMCMCMAmMGmM 81 - 82
UmUmGmAmAps(InvAb)ps(Chol U)fiGmGmUMUMUMGFUMAFGm
Chol
4) AmCmUpsmApsmU
M35 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCmAmMAmMC(UNA
ar31_— MUMAfCFAFAMAMCMCMAMGmM 83 - 84
UmUmGmAmAps(InvAb)ps(Chol U)mGFGmUmMUMUmMGFUMAFGm
Chol
4) AmCmUpsmApsmU
m2s_y | (INVARIPsmApsmUMAmGmMUmMC (VPMU)psfUpsmCmAmAFC(UNA-
MUMAFCFAFAMAMCMCMAMGmM
ar32- UmUmGMAmAps(InvAb)ps(Chol 85 U)mGFGmUmUmMUmMGFUmMAfGm 86
Chol 2 P P AmCmUpsmApsmU
M25 vV (InvAb)psmApsmUmAmMGmMUMC (VPmMU)psfUpsmCmAmMAmMC(GNA
ar33_— MUMAFCFAFAMAMCMCMAMGmM 37 - 38
UmUmGmAmMAps(InvAb)ps(Chol T)IMGMGMUMUmMUMGFUmMAfGm
Chol
4) AmCmUpsmApsmU
M25_V (InvAb)psmApsmUmAMGmUmMC (VPmMU)psfUpsmCmAMAmMCdTm
mMmUMAFCFAFAMAMCMCMAMGmM
ar34- UmUmGmAmMAps(InvAb)ps(Chol 89 GMGMUMUMUMGFUMAfGmAmM 90
Chol a) P P CmUpsmApsmU
M25_V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUps(UNA-
mMmUMAFCFAfAMAMCMCMAMGmM
ar35- UmUmGMAmAps(InvAb)ps(Chol 91 C)mAMAMCMUMGMGmMUmMUmMU 92
Chol P P MGfUMAfGMAMCmUpsmApsmU

4)
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
M25_V (InvAb)psmApsmUmAMGmMUmMC (VPmU)psfUpsmC(UNA-
MUMAfCFAFAMAMCMCMAMGmM
ar36- UmUmGmAmAps(InvAb)ps(Chol 93 A)MAMCMUMGMGmMUmMUmMUm 94
Chol a) P P GfUMAfGmAmMCmUpsmApsmU
M25_y | {InvAB)psmApsmUmAmMGmMUmMC (VPmMU)psfUpsmCmA(UNA-
MUMAFCFAFAMAMCMCMAMGmM
ar37- UmUmGMAmMAps(InvAb)ps(Chol 95 A)MCmUMGMGMUmMUmMUmMGFU 96
Chol a) P P MAfGmAmMCmUpsmApsmU
M25_y | {InvAB)psmApsmUmMAmMGmMUmMC (VPmMU)psfUpsmCmAmA(UNA-
mMmUMAFCFAFAMAMCMCMAMGmM
ar38- UmUmGmAmMAps(InvAb)ps(Chol 97 C)mMUmGMGMUMUMUMGFUmMAfF 98
Chol a) n P GmAMCmUpsmApsmU
M25_y | {INvAB)psmApsmUmMAmMGmMUmMC (VPmMU)psfUpsmCmAmAFCmUFGF
mUMAFCFAFAMAMCMCMAMGmM
ar39- 99 GMmUmMUmMUdGFUMAfGmAmMCmU 100
UmUmGmAmMAps(InvAb)ps(Chol
Chol a) psmApsmU
M25_y | {InvAB)psmApsmUmMAMGmMUmMC (VPmMU)psfUpsmCmAmAFCmUFGF
mMmUMAFCFAFAMAMCMCMAMGmM
ar40- 101 GmUmUmUmMGATmMAfGmAmMCm 102
UmUmGmAmAps(InvAb)ps(Chol
Chol a) UpsmApsmU
Mm25_y | {InvAB)psmApsmUmMAmMGmMUmMC (VPMU)psfUpsmCmAmAFCmUFGF
MUMAFCFAfAMAMCMCmMAMGmM
ar4l- 103 GmUmMmUmMUmMGfUdAfGmAmMCmU 104
UmUmGmAmMAps(InvAb)ps(Chol
Chol a) psmApsmU
m2s_y | INVARIPSMApsmUMAmGMUmC (VPMU)psfUpsmCmAmAFCmUFGF
mUMAfCFAFAMAMCMCmMAMGmM
ar42- 105 GmUmUmMUmMGfUMAdGmMAmMCm 106
UmUmGmAmMAps(InvAb)ps(Chol
Chol a) UpsmApsmU
M25_V | (InvAb)psmApsmGmUmCmUmAf (VPMU)psfUpsmCmAmMAFC(UNA-
ar43- | CFAFAMAMCICmAMGmMUMUfGm 107 U)mGmGmUmMUmMUmMGfUmMAfFG 108
Chol | ApsmAps(Chol4) mAmMCmUpsmApsmU
M25_V | (InvAb)psmApsmGfUmCmUmMAFC (VPmU)psfUpsmCmAmMAFC(UNA-
ard4- | fAFAMAMCFICMAMGMUMUMGmMmM 109 U)mGmGmUmUmMUmMGfUmMAfFG 110
Chol | ApsmAps(Chol4) mAmMmCmUpsmApsmU
M25_V | (InvAb)psmApsmGmUmMCmUmAf (VPmMU)psfUpsmCmAmMAFC(UNA-
ar4d5- | CFAfAMAMCFCMAMGMUmMUmMG 111 U)mGmGmUmUmMUmMGFUMAfFG 112
Chol | mApsmAps(Chol4) mAmMCmUpsmApsmU
M28- mApsmApsfGmUfGMUfGmGfCm (VPMU)psfGpsmCfCmUfAMAfUm
UfCMmAfUMUfAMGFGmCfApsmU 113 GFAMGFCMCFAMCFAMCfUmUps 114
Chol
psmU(Chol4) mUpsmU
M28_V | mApsmApsfGmMUmMGmMUfGFGfCm (VPMU)psfGpsmCmCmUfAmMAmM
arl- | UmCFAmMUmUMAmMGFGmCmA(Ch 115 UmGMAMGmMCmMCFAMCfAMCmU 116
Chol | ol4) mUpsmGpsmG
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Name Sense strand SE'\?"OID Antisense strand SEI\?OID

M28_V | mApsmApsfGmUmMGmMUfGFGfCm (VPMU)psfGpsmCmCmUfA(GNA-
ar2- | UmCFAMUmMUMAmMGFGmCmA(Ch 117 A)MUMGMAMGMCmCFAMCIAmM 118
Chol | ol4) CmUmUpsmGpsmG

M28_V | (InvAb)psmApsmAMGMUMGMU (VPMU)psfGpsmCpsfCmUfAmMAF
ar3- | fGFGFCMUmMCmAmMUMUMAMGmM 119 UmGFAMGFCMCFAMCFAMCIUmMU 120
Chol | GmCpsmAps(InvAb)(Chol4) mGpsmG

M28_V | mApsmApsmGmUFfGmUFGfGfCm (VPmU)psfGpsmCmCmUfAmMAfUf
ar4- UmCmAMUmMUMAMGmMGpsmCp 121 GMAMGMCMCFAMCFAMCmUmMU 122
Chol | smA(Chol4) psmGpsmG

M28_V | mCpsmCpsmAMAMGmUfGmUfG (VPmU)psfGpsmCmCmUfAmMAfUf
ar5- | fGFCmUMCmAMUmMUMAmMGmMG 123 GmMAMGMCmMCfAMCFAMCmUmU 124
Chol | psmCpsmA(Chol4) mGmMGpsmMApsmG

M28_V | mCpsmApsmAMGmMUMGMUMGF (VPMU)psfGpsmCmCmUmMAfAm
ar6- | GMCfUfCFAfUMUMAMGMGmMCm 125 UmGmMAmMGFCmCfAMCmAmMCmU 126
Chol | Aps(InvAb)(Chol4) mUmGmGpsmUpsmU

M28_V | (InvAb)psmApsmAMGmUfGmUf (VPMU)psfGpsmCmCmUfAmMAmM
ar7- | GFGFCmUmMmCmAMUmMUMAMGm 127 UmGMAMGMCmMCFAMCfAMCmU 128
Chol | GmCmApsmApsmC(Chol4) mUpsmGpsmG

M28_V f:gﬁ,)f ég(f:griﬂfnné?nn;?n%?nrtll:n (VPMU)psfGpsmCpsfCmUfAmMAF
ar8- 129 UmGFAMGFCmCFAMCFAMCfUmMU 130

AmGmMGMCpsmAps(InvAb)(Chol4

Chol ) mGpsmG

M28_V | (InvAb)psmApsmAMGmMUMGMU (VPMU)psfGpsmCmCmUfAmAFfUf
ar9- | fGFGFICMUMCmAmMUMUMAMGmM 131 GMAMGMCMCFAMCFAMCmUmMU 132
Chol | GmCpsmAps(InvAb)(Chol4) mGMGpsmMApsmG

M28_V | mCpsmCpsmAMAMGmUfGmUfG (VPmU)psfGpsmCpsfCmUfAmMAf

arl0- | fGFCmMUmMCmAMUmMUMAMGMG 133 UmGFAMGFCmMCFAMCFAMCIUmMU 134
Chol | psmCpsmA(Chol4) mGpsmG

M28_V | (InvAb)psmApsmAMGMUMGMU (VPMU)psfGpsmCmCmUfAmMAFUf

arll- | fGFGFCMUmMCmAmMUmMUMAMGmM 135 GmMAMGMCmMCfAMCFAMCmUmU 136
Chol | GmCpsmAps(InvAb)(Chol4) psmGpsmG

M28_V | mApsmApsmGmMUFfGmUfGFGfCm (VPmMU)psfGpsmCpsfCmUfAmMAF

arl2- | UmCmAMUmMmUmMAmMGmMGpsmCp 137 UMmGFAMGFCmCfAMCfAMCfUmU 138
Chol | smA(Chol4) mGpsmG

M28_V | (InvAb)psmApsmAMGMUMGMU (VPMU)psfGpsmCmCmUmMAfAm

arl3- | fGfFGFCmUmCmAMUmMUMAMGmM 139 UmGMAmMGFCmMmCfAMCmAmMCmU 140
Chol | GmCpsmAps(InvAb)(Chol4) mUmGmGpsmUpsmU

M28_V | mCpsmApsmAMGMUMGMUMGF (VPmU)psfGpsmCpsfCmUfAmMAf

arld- | GmCFUfCFAfUMUMAMGmMGMCm 141 UmGFAMGFCmMmCFAMCFAMCIUmMU 142
Chol | Aps(InvAb)(Chol4) mGpsmG

Mm2g_y | {INVAB)psmCpsmCmAMAMGMU (VPMU)psfGpsmCmCmUFAmMAFUF

MGmMUfGFGFICMUmMCmAmUmMUm

arl5- AMGMGMCpsmAps(InvAb)(Chol4 143 GMAMGMCMCFAMCFAMCmUmMU 144

Chol mGmMGpsMApsmMG

)
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SEQID . SEQID
Name Sense strand NO Antisense strand NO
m2g_y | (INVAB)psmCpsmCmAmMAMGMU (VPMU)psfGpsmCmCmUFAMAFUF
MGMUFGFGFCmUmMCmAmMUmMUm
arleé- 145 GMAMGMCMCFAMCFAMCmUmMU 146
AmGmMGMCpsmAps(InvAb)(Chol4
Chol ) psmGpsmG
M28_V (InvAb)psmCpsmCmAmMAMGMU (VPMU)psfGpsmCmCmUmMAfAmM
MGMUfGFGFCmUmMCmAmMUmUm
arl7- AmGMGmMCpsmAps(InvAb)(Chol4 147 UmGMAmMGFCmMmCfAMCmMmAmMCmU 148
Chol ) P P mUmGmGpsmUpsmU
M28 V | mCpsmCpsmAMAMGMUFGmUfG (VPMU)psfGpsmCmCmUfAMAmM
arl8- | fGFCmUmCmAmMUMUMAMGMG 149 UfGMAMGMCmCfAMCFAMCmU 150
Chol | psmCpsmA(Chol4) mUmGmMGpsmApsmG
M28_V | mCpsmCpsmAMAMGmMUfGmUfG (VPmMU)psfGpsmCmCmUfAmMASfU
arl9- | fGFCMUMCmAMUMUMAMGMG 151 mGMAMGMCmMCFAMCFAMCmU 152
Chol | psmCpsmA(Chol4) mUMmGmMGpsmApsmG
M28_V | mCpsmCpsmAMAMGmMUFfGmUfG (VPMU)psfGpsmCmCmUfAmMAmM
ar20- | fGFCMUmMCmAmMUmMUMAMGMG 153 UmGMAMGMCmMCFAMCfAMCmU 154
Chol | psmCpsmA(Chol4) mUMGMGpsmApsmG
M28_V | mApsmApsmGmUFfGmMUFGfGfCm (VPmU)psfGpsmCmCmUfAMAmM
ar26- | UmCmAMUmUMAMGmMGpsmCp 165 UmGMAMGmMCmCFAMCfAMCmU 166
Chol | smA(Chol4) mUpsmGpsmG

78




WO 2023/175091

[00191]

PCT/EP2023/056783

Table 5: Modified Sense and Antisense Strand Nucleotide Sequences (5’ to 3°)

Modification: mN=2'OMe; IN=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
InvAb=inverse abasic

SEQID . SEQ ID
NAME Sense strand NO Antisense strand NO
M28 V (L2)mApsmApsfGMUMGMUGFGF (VPMU)psfGpsmCmCmUfAMAmM
ar2§ CmUmMCfAMUMUMAMGfGpsmC 179 UmGmAMGMCmMCFAMCfAmMCmU 180
psmA mUpsmGpsmG
M28 V mMApsmMApsfGMUmMGmMUfGFGfCm (VPMU)psfGpsmCmCmUfAMAmM
ar36 UmCfAMUMUMAMGfGpsmCpsm 181 UmGmMAMGmMCMCfAMCfAmMCmU 182
AdTdT(L2) mUpsmGpsmG
M28 V (L2)mApsmApsfGMUmMGmMUfGFGF (VPMU)psfGpsmCmCmUfA(GNA-
~ | CmUmCFAMUmMUMAMGfGpsmC 187 A)mMUMGMAMGMCmCfAMCFAmM 188
ar33
psmA CmUmUpsmGpsmG
M28 MApsMApsfGMUMGmMUfGFGfCm (VPMU)psfGpsmCmCmUFfA(GNA-
ar3Z UmCfAMUmMUMAMGfGpsmCpsm 189 A)mMUMGMAMGMCmCfAMCfAm 190
AdTdT(L2) CmUmUpsmGpsmG
M328 V MApsmApsfGMUmMGMUFGfGfCm (VPmU)psfGpsmCmCmUfAMAmM
arsg UmCfAMUMUMAMGfGpsmCpsm 191 UmGmMAMGmMCMCfAMCfAmMCmU 192
AdTdT(Chol4) mUpsmGpsmG
M28 V (Chol4)mApsmApsfGmUmMGmMUf (VPMU)psfGpsmCmCmUfAMAmM
— | GFGFCMmUMCFAMUMUMAmMGIGp 193 UmGmMAMGmMCMCfAMCfAmMCmU 194
ar36
smCpsmA mUpsmGpsmG
M28 V mMApsmMApsfGmUmMG(L1)fGfFGfCm (VPmMU)psfGpsmCmCmUfAMAmM
= | UmCFAMUmMmUMAmMGfGpsmCpsm 195 UmGMAMGmMCmMCFAMCfAMCmU 196
ar37
A mUpsmGpsmG
M28 V mMApsmApsfGMUmMG(L3)fGfFGfCm (VPmU)psfGpsmCmCmUfAmMAmM
— | UmCFAMUmUMAmMGfGpsmCpsm 197 UmGMAMGmMCmCFAMCfAMCmU 198
ar38
A mUpsmGpsmG
M28 V mMApsmApsfGMUmMG(L4)fGFGfCm (VPmU)psfGpsmCmCmUfAmMAmM
— | UmCFAMUmUMAmMGfGpsmCpsm 199 UmGMAMGmMCmCFAMCfAMCmU 200
ar39
A mUpsmGpsmG
M28 V MApsMApsfGmMUmMG(L7)fGfFGfCm (VPMU)psfGpsmCmCmUfAMAmM
~ | UmCfFAMUMUMAMGfGpsmCpsm 201 UmGmMAMGmMCMCfAMCfAmMCmU 202
ar40
A mUpsmGpsmG
M28 V mMApsmMApsfGmUmMG(L5)fGfFGfCm (VPmMU)psfGpsmCmCmUfAMAmM
— | UmCFAMUMUMAMGfGpsmCpsm 203 UmGmAMGMCmMCFAMCFAmMCmU 204
ar4l
A mUpsmGpsmG
M28 V MApsmMApsfGmUmMG(LE)fGFGFCm (VPMU)psfGpsmCmCmUfAMAmM
— | UmCFAMUmUMAmMGfGpsmCpsm 205 UmGMAMGmMCmCFAMCfAMCmU 206
ar42
A mUpsmGpsmG
M8 V MApsmApsfGMUmMGMUFGfGfCm (VPmU)psfGpsmCmCmUfAmMAmM
ar4§ UmCfAMUmMUMAMGfGpsmCpsm 207 UmGmAMGMCmMCFAMCFAmMCmU 208
AdTdT(L10) mUpsmGpsmG
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SEQID . SEQID
NAME Sense strand NO Antisense strand NO
M328 V mMApsmApsfGMUmMGMUFGfGfCm (VPmU)psfGpsmCmCmUfAmMAmM
= | UmCfFAMUMUMAMGfGpsmCpsm 209 UmGmAMGMCmMCFAMCFAmMCmU 210
ard4
A(L9) mUpsmGpsmG
M28 V (L9)mApsMApsfGMUMGmMUGFGF (VPMU)psfGpsmCmCmUfAMAmM
— | CmUmCFAMUMUMAMGFGpsmC 211 UmGmAMGMCmMCFAMCFAmMCmU 212
ar45
psmA mUpsmGpsmG
M28 V MApsMApsfGMUMGmMUfGFGfCm (VPMU)psfGpsmCmCmUfAMAmM
— | UmCFAMUMUMAMGfGpsmCpsm 213 UmGMAMGMCmMCFAMCfAMCmU 214
ar4é
A(L8) mUpsmGpsmG
M8 V (L9YMApsMApsfGMUMGMUFGFGF (VPmU)psfGpsmCmCmUfAMAmM
= | CmUmCFAMUmMUMAMGfGpsmC 215 UmGmAMGMCmMCFAMCfAmMCmU 216
ard7
psmA(L9) mUpsmGpsmG
M328 V (L8)MApsMApsfGMUMGMUFGFGF (VPmU)psfGpsmCmCmUfAMAmM
— | CmUmCfAMUMUMAmMGfGpsmC 217 UmGmAMGMCmMCFAMCfAmMCmU 218
ar48
psmA(L8) mUpsmGpsmG
M28 V MApsMApsfGMUMGmMUfGFGfCm (VPMU)psfGpsmCmCmUfAMAmM
ar4§ UmCfAMUMUMAMGfGpsmCpsm 219 UmGmAMGMCmMCFAMCFAmMCmU 220
A(C7NH-L17) mUpsmGpsmG
(InvAb)psmApsmUmAMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCmAmMGMm (VPmU)psfUpsmCpsmAmAFfCmUf
221 GFGMUMUmMUMGFUMAfGmAmMC 222
ard6 | UmUmGmApsmAps(InvAb)(C7N
mUpsmApsmU
H-L20)
(InvAb)psmApsmUmAMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCMAMGM (VPmU)psfUpsmCpsmAmAfCmUf
223 GFGMUMUmMUMGFUMAfGmAmMC 224
ard7 | UmUmGmApsmAps(InvAb)(C7N
mUpsmApsmU
H-L18)
(InvAb)psmApsmUmAMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCMAMGmM (VPmU)psfUpsmCpsmAmAfCmUf
225 GFGMUmMUmMUMGFUMAfGmAmMC 226
ard8 | UmUmGmApsmAps(InvAb)(C7N
mUpsmApsmU
H-L16)
(InvAb)psmApsmUmAMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCMAMGM (VPmU)psfUpsmCpsmAmAfCmUF
227 GFGMUMUMUMGFUMAfGmAmMC 228
ard9 | UmUmGmApsmAps(InvAb)(C7N
mUpsmApsmU
H-L17)
M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCpsmAmMAFCmUf
ar56 mMmUMAFCFAFAMAMCMCMAMGmM 229 GfFGMUmUMUMGFUMAfGmAmMC 230
UmUmGmApsmAps(InvAb)(L12) mUpsmApsmU
M25 V (InvAb)psmApsmUmAmMGmMUmMC (VPmMU)psfUpsmCpsmAmMAfCmuUf
arSE mMUMAFCFAFAMAMCMCMAMGmM 231 GfFGMUmMUMUMGFUMAfGmAmMC 232
UmUmGmApsmAps(InvAb)(L11) mUpsmApsmU
M35 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCpsmAmAfCmUf
arSE MUMAFCFAFAMAMCMCmMAMGmM 233 GFGMUMUMUMGFUMAfGmAmMC 234

UmUmGmApsmAps(InvAb)(L24)

mUpsmApsmU
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SEQID . SEQID
NAME Sense strand NO Antisense strand NO
M35 V grsm\’:;;\_lt?)psmApsmUmAmeUmC( (VPmMU)psfUpsmCpsmAmAfCmUf
ar53 | L15U)mAFCFAFAMAMCMCMAMG | 22> ng”:rL;rZUSTn%meumAmeAmc 236
mUmUmGmMApsmAps(InvAb) P P
M25 V gg\’;ﬁtf)psmApsmUmAmeUmC( (VPmMU)psfUpsmCpsmAmMAfCmuUf
ar54 | L18U)mAFCFAFAMAMCMCMAMG | 227 ifgr:rl:]rzusnngmeumAmeAmc 238
mUmUmMGmMApsmAps(InvAb) P P
M25 V gg\l\/ﬁ?)psmApsmUmAmeUmC( (VPmMU)psfUpsmCpsmAmMAFfCmuUf
- 239 240
ar55 | L19U)mAFCFAFAMAMCMCMAmMG ifﬁrzrl:‘rzusn;%meumAmeAmc
mUmUmGmMApsmAps(InvAb) P P
M325 V gg\’:ﬁ?)psmApsmUmAmeUmC( (VPMU)psfUpsmCpsmAmMAFfCmUf
ar56 | L17U)mAFCFAFAMAMCMCmMAmMG | 2+ Snfﬁrzrirzusn;%meumAmeAmc 242
mUmUmGmMApsmAps(InvAb) P P
M35 V gg\l:lﬁl?)psmApsmUmAmeUmC( (VPmU)psfUpsmCpsmAmMAFfCmUf
- 243 244
ar57 | LAU)mAFCFAFAMAMCMCMAMGM anfS”;rl:’n/:U:n%meumAmeAmc
UmUmGmApsmAps(InvAb) P P
M25 v gg\l:;:lf)psmApsmUmAmeUmC( (VPmU)psfUpsmCpsmAmMAFfCmUf
- 247 248
ar59 | L16U)mAFCFAFAMAMCMCMAmMG ifﬁngrﬂngusra%meumAmeAmc
mUmUmGmApsmAps(InvAb) P P
muU)psfUpsmCpsmAmAfCm
. gg\lilAl-ltf)psmApsmUmAmeUmC( (VPmU)psfU c AmAfCmUF
- 249 250
ar60 | L20U)mAFCFAFAMAMCMCMAmMG ifﬁn;li”/:us%%meumAmeAmc
mUmUmGmMApsmAps(InvAb) P P
(InvAb)psmApsmUmAMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCMAMGM (VPmU)psfUpsmCpsmAmAFfCmUf
253 GFGMUMUmMUmMGFUMAfGmAmMC 254
ar62 | UmUmGmApsmAps(InvAb)(C7N
H-114) mUpsmApsmU
(InvAb)psmApsmUmAMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCMAMGM (VPmU)psfUpsmCpsmAmAfCmUF
255 GFGMUMUmMUMGFUMAfGmAmMC 256
ar63 | UmUmGmApsmAps(InvAb)(C7N
H-L15) mUpsmApsmU
(InvAb)psmApsmUmAmMGmMUmMC
M25_V | mUmAFCFAFAMAMCMCMAMGM (VPmU)psfUpsmCpsmAmAfCmUF
257 GFGMUMUMUMGFUMAfGmAmMC 258
ar64 | UmUmGmApsmAps(InvAb)(C7N
H-L19) mUpsmApsmU
InvAb)psmApsmUmAMGmMUmMC VPmU)psfUpsmCmAmMAfCmU
M35 V ( b) G ( ( )psf! f fGf
arGE L13)mAfCFAfAMAMCMCMAmMGmM 261 GmUmUmMUMGFUMAfGmMAmMCm 262

UmUmGmApsmAps(InvAb)

UpsmApsmU

81




WO 2023/175091

PCT/EP2023/056783

SEQID . SEQID

NAME Sense strand NO Antisense strand NO

M35 V (InvAb)psmApsmUmMAmMGmMUMC( (VPmU)psfUpsmCpsmAmMAFCmUf

ar6§ L4)mAfCFAFAMAMCMCMAMGmMU 263 GFGMUMUMUMGFUMAfGmAmMC 264
mUmGmApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmAps(L5)mAMGmMUmMC (VPmMU)psfUpsmCpsmAmMAfCmUf

ar7§ MUMAFCFAFAMAMCMCmMAMGmM 265 GFGMUMUMUMGFUMAfGmAmMC 266
UmUmGmApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmApsmUmAmMG(L5)mC (VPmMU)psfUpsmCpsmAmAFfCmUf

ar7Z MUMAFCFAFAMAMCMCmMAMGmM 267 GFGMUMUMUMGFUMAfGmAmMC 268
UmUmGmApsmAps(InvAb) mUpsmApsmU

M35 V (InvAb)psmApsmUmAmMGmMUMC( (VPmU)psfUpsmCpsmAmMAFfCmUf

ar7§ L5)mAfCFAFAMAMCMCmMAMGmMU 269 GFGMUmMUmMUMGFUMAfGmAmMC 270
mUmGmMApsmAps(InvAb) mUpsmApsmU

M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCpsmAmMAFfCmUf

ar7g MUMAFCFAFAMAMCMCmMAMG(L5 271 GfGMUMUMUMGFUMAfGmAmMC 272
)JmUmGmMApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCpsmAmMAFfCmuUf

ar7; mMmUMAFCFAFAMAMCMCMAMGmM 273 GfFGMUmMUMUMGFUMAfGmAmMC 274
U(L5)mGmApsmAps(InvAb) mUpsmApsmU

M35 V (InvAb)psmAps(L4)mAMGmMUmMC (VPmMU)psfUpsmCpsmAmAfCmuUf

ar7§ mMUMAFCFAFAMAMCMCmMAMGmM 275 GFGMUMUmMUMGFUMAfGmAmMC 276
UmUmGmApsmAps(InvAb) mUpsmApsmU

M25 v (InvAb)psmApsmUmAmMG(L4)mC (VPmMU)psfUpsmCpsmAmMAFfCmUf

ar7§ mMmUMAFCFAfAMAMCMCmMAMGmM 277 GFGmMUmMUmMUMGFUMAfGmAmMC 278
UmUmGmApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmApsmUmAmMGmMUMC( (VPmU)psfUpsmCpsmAmMAFfCmUf

ar6§ L4)mAfCFAFAMAMCMCmMAMGmMU 279 GfFGMUMUmMUmMGFUMAfGmAmMC 280
mUmGmMApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCpsmAmMAFfCmuUf

ar86 MUMAFCFAFAMAMCmMCmMAMG(L4 281 GFGMUMUMUMGFUMAfGmAmMC 282
)JmUmGmMApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCpsmAmAfCmUf

arSE MUMAFCFAFAMAMCMCmMAMGmM 283 GFGMUMUMUMGFUMAfGmAmMC 284
U(L4)mGmApsmAps(InvAb) mUpsmApsmU

M25 V (InvAb)psmAps(L13)mAMGmUm (VPmMU)psfUpsmCpsmAmAFfCmUf

arSE CmUmMAFfCFAfAMAMCMCMAmMG 285 GFGMUMUmMUMGFUMAfGmAmMC 286
mUmUmGmMApsmAps(InvAb) mUpsmApsmU

M25 v (InvAb)psmApsmUmMAmMG(L13)m (VPmU)psfUpsmCpsmAmMAFfCmUf

ar8§ CmUmMAFCFAFAMAMCMCMAmMG 287 GFGmMUMUMUMGFUMAfGmAmMC 288
mUmUmGmMApsmAps(InvAb) mUpsmApsmU

M35 V (InvAb)psmApsmUmMAmMGmMUMC( (VPmU)psfUpsmCpsmAmMAFfCmUf

arSZ L13)mAfCFAfAMAMCMCMAmMGmM 289 GFGMUMUMUMGFUMAfGmAmMC 290
UmUmGmApsmAps(InvAb) mUpsmApsmU

M35 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCpsmAmMAfCmUf

arSE MUMAFCFAfAMAMCMCMAMG(L1 291 GFGMUMUMUMGFUMAfGmAmMC 292

3)mUmGmApsmAps(InvAb)

mUpsmApsmU
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SEQID . SEQID
NAME Sense strand NO Antisense strand NO
M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCpsmAmMAFCmUf
arsg mUMAFCFAFAMAMCMCMAMGmM 293 GfFGMUmUmMUMGFUMAfGmAmMC 294
U(L13)mGmApsmAps(InvAb) mUpsmApsmU
M28 V mMApsmMApsfGMUmMGmMUfGFGfCm (VPMU)psfGpsmCmCmUfAMAmM
arl_ UmCfAMUMUMAMGFGmMCmA(Ch 317 UmGmAMGMCmMCFAMCFAmMCmU 318
ol4) mUpsmGpsmG
M28 V MApsmMApsfGmUmMG(L4)fGFGfCm (VPMU)psfGpsmCmCmUfAMAmM
— | UmCFAMUMUMAMGfGpsmCpsm 319 UmGMAMGMCmMCFAMCfAMCmU 320
ar39
A mUpsmGpsmG
M8 V mMApsmApsfGMUmMG(L7)fGfFGfCm (VPmU)psfGpsmCmCmUfAMAmM
— | UmCFAMUmUMAmMGfGpsmCpsm 321 UmGmAMGMCmMCFAMCfAmMCmU 322
ar40
A mUpsmGpsmG
M328 V mMApsmApsfGMUmMG(L5)fGfFGfCm (VPmU)psfGpsmCmCmUfAMAmM
~ | UmCFAMUMUMAMGfGpsmCpsm 323 UmGmAMGMCmMCFAMCfAmMCmU 324
ar4l
A mUpsmGpsmG
M28 V MApsMApsfGmMUmMG(LE)fGFGFCm (VPMU)psfGpsmCmCmUfAMAmM
— | UmCfFAMUMUMAMGfGpsmCpsm 325 UmGmAMGMCmMCFAMCFAmMCmU 326
ar4?2
A mUpsmGpsmG
M28 V mMApsmMApsfGmUmMG(L13)fGfGfC (VPMU)psfGpsmCmCmUfAmMAmM
— | mUmCfAMUmMmUMAmMGfGpsmCps 327 UmGMAMGmMCmMCFAMCfAMCmU 328
ar50
mA mUpsmGpsmG
M96 V (InvAb)psmGpsmAmMAmMGmA(L4) (VPMU)psfUpsmAMCmGFUMCFCE
arl_ fCMAFCFGFICMUMGMGmMGmMAmMC 329 CmAMGMCMGFUMGFAMUMCm 330
mGmUpsmApsmA UmUmCpsmCpsmA
M96 V (InvAb)psmGpsmAmMAmMGmMAmMU( (VPmU)psfUpsmAMCmGmUdCm
arS_ L22)mAFfCfGFCMUMGMGmMGmMA 331 CMCMAMGMCMGFUMGFAmMUmMC 332
mCmMmGMUmMApsmAps(InvAb) mUpsmUpsmC
M165 (InvAb)psmCpsmAmMAMGmMUmMC( (VPMU)psfUpsmGmMGmMAMGdCm
Var5_ L22)mAFAfGFAMUMCMmGmMGmMC 333 CmGMAMUMCMUfUMGFGmAmM 334
mUmCmCmApsmAps(InvAb) CmUpsmUpsmG
M177 (InvAb)psmUpsmGmMCmAmA(L21 (VPmMU)psfUpsmGmGmUfUmMUG
Varl_ JFUMAFGFUFCmUmMAMCmAmMAmM 335 fUMAMGMAMCIUmAfUmUmUm 336
AmCmCpsmApsmA GmCmApsmCpsmA
M177 (InvAb)psmUpsmGmCmAmMAmA( (VPmMU)psfUpsmGpsfGmUfUmUf
Var2_ L4)mAfGFUfCMUMAMCmAmMAmM 337 GMUFfAMGFAMCfUMAfUmMmUfUmM 338
AmCmCmApsmAps(InvAb) GmCpsmA
M177 (InvAb)psmUpsmGmMCmAmMAmA( (VPmU)psfUpsmGmGmUfUmMUFG
Var3_ L4)mAfGFUfCMUMAMCmAmMAmM 339 fUmAMGMAMCfUmAfUmUmUm 340
AmCmCmApsmAps(InvAb) GpsmCpsmA
M177 (InvAb)psmUpsmGmMCmAmMAmA( (VPmU)psfUpsmGmGmUmMUdTm
Var5_ LA)mAfGFUfCMUMAMCmAmMAmM 341 GmUMAMGmMAMCfUmMAfUmUm 342
AmCmCmApsmAps(InvAb) UmGpsmCpsmA
M177 (InvAb)psmUpsmGmMCmAmMAmA( (VPmMU)psfUpsmGmGmUfUmMUfG
Var6_ L4)mAfGFUfCmUMAMCmMAmMAmM 343 fUmMAMGMAmMCfUdJAfUmUmUm 344

AmCmCmApsmAps(InvAb)

GpsmCpsmA
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SEQID . SEQID
NAME Sense strand NO Antisense strand NO
M35 V (InvAb)psmApsmUmAmMG(L4)mC (VPmU)psfUpsmCmAmAFfCmUfGf
ar9§ mUMAFCFAFAMAMCMCMAMGmM 345 GmUmMUMUmMGfUMAfGmAmMCm 346
UmUmGmApsmAps(InvAb) UpsmApsmU
M25 V (InvAb)psmApsmUmAmMGmMU(L2 (VPmMU)psfUpsmCmAmMAfCmUfGf
ar9Z 2)MUmMAFCFAFAMAMCMCMAMG 347 GmUmUMUMGFUMAfGmMAmMCm 348
mUmUmGmApsmAps(InvAb) UpsmApsmU
M25 V (InvAb)psmApsmUmAmMGmMUmMC( (VPmMU)psfUpsmCmAmMAfCmUfGf
ar9§ L4)mAfCFAfAMAMCMCMAmMGmMU 349 GMmUmMUMUMGFUMAfGmAmMCm 350
mUmGmApsmAps(InvAb) UpsmApsmU
M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCmAmMAFfCmUfGF
ar9§ mMUMAFCFAfAMA(L22)mCmAmMG 351 GmUmUmUmMGFUMAfGmMAmMCm 352
mUmUmGmMApsmAps(InvAb) UpsmApsmU
M35 V (InvAb)psmApsmUmAmMGmMUMC (VPmU)psfUpsmCmAmAFfCmUfGf
ar9§ mMUMAFCFAfAMAMC(L22)mAMG 353 GmUmUmMUMGFUMAfGmMAmMCm 354
mUmUmGmApsmAps(InvAb) UpsmApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC (VPmMU)psfUpsmCmAmMAfCmUfGf
ariol MUMAFCFAFAMAMCmMCmMA(L23) 355 GmUMUMUMGfUMAfGmMAmMCm 356
mUmUmGmApsmAps(InvAb) UpsmApsmU
[00192]  Stability of siRNA conjugates in mouse brain homogenates
[00193] Frozen brain tissues collected from C57BL/6J wild type mice were homogenized

at 200 mg/mL tissue concentration in ice-cold homogenization buffer containing 100 mM
Tris-HCL, pH6.0 buffer supplemented with 1 mM MgCl,. Tissue homogenization was
performed by adding 1 mL ice-cold homogenization buffer to a 2 mL tube (MP
Biomedicals™) containing lysing Matrix D and one mouse brain hemisphere, followed by
processing the tube in the FastPrep®-24 Instrument for 30 sec at a speed of 5 m/s. Placing the
samples on ice for 2 min and repeat the processing by FastPrep®-24 Instrument for 2 rounds.
100 pL of the homogenate was added to each well of a 96-well PCR plate, and 5 pL of 20
uM siRNA conjugate (final concentration 1 uM in the reaction) was added to each well,
leave equal number of blank wells containing brain homogenates without adding siRNA
conjugates. Place the PCR plate with samples in a Thermomixer and incubate at 37 °C for 24
h with shaking at 450 rpm. After the reaction, place the PCR plate on ice till samples are
cool, add 5 uL of 20 uM siRNA conjugates to the blank wells containing brain homogenates
(0-hr samples). Dilute the samples in 300 uL 10 mM EDTA (4-fold dilution) containing 1
pg/mL internal standard oligo, transfer the diluted samples to deep well 96 well plates. After
well mix, transfer 50 pL samples into another deep well 96 well plates before starting the

solid phase extraction procedure.
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[00194]  Stability of siRNA conjugates in human liver lysosomes and rat liver tritosomes
[00195] Human Liver Lysosomes (Xenotech HO610.L) or rat liver tritosomes were thawed
and diluted in 20 mM sodium citrate pH 5.0 buffer to 0.05 units/mL or 0.5 unites/mL acid
phosphatase levels, respectively. Aliquot 50 uL of diluted human liver lysosomes or rat liver
tritosomes into each well of 96 format PCR plate, followed by adding 5 pL of 10 uM siRNA
conjugates (final concentration 1 uM in the reaction) into each well. Leave equal number of
blank wells containing lysosomes or tritosomes without adding siRNA conjugates. Place the
PCR plate with samples in a Thermomixer and incubate at 37 °C for 24 h with shaking at 450
rpm. After the reaction, place the PCR plate on ice till samples are cool, add 5 pL of 10 uyM
siRNA conjugates to blank wells containing lysosomes or tritosomes (0-hr samples). Dilute
the samples in 300 pL. 10 mM EDTA (4-fold dilution) containing 1 pg/mL internal standard
oligo, transfer the diluted samples to deep well 96 well plates. After well mix, transfer 50 pL
samples into another deep well 96 well plates before starting the solid phase extraction
procedure.

[00196] Sample preparation before Solid Phase Extraction

[00197]  After stability assay, 50 uL samples were digested by adding 10 pL proteinase K
solution (A4392,0010; PanReac Applichem) and 100 pL Tris-EDTA buffer (10 mM Tris,
1mM EDTA) pH 8.0 (VWR; E112-500ml) incubated at 60 °C with vortex at 1100 rpm for 30
minutes. After incubation, samples were diluted by adding 100 uL lysis buffer (Phenomenex,
Cat AL0-8579) and 200 pL equilibration buffer (3.45 g Na;HPO4 in 500 mL water, adjusted
to pH 5.5 with 1 N NaOH)

[00198] Solid Phase Extraction

[00199] Solid phase extraction was then performed using Clarity OTX solid phase
extraction plates (Phenomenex, Cat. 8E-S103-EGA). The plates were conditioned by 1 mL
methanol, followed by 1mL equilibration buffer (3.45 g Na;HPO4 in 500 mL water, adjusted
to pH 5.5 with 1 N NaOH), then the samples were loaded onto the column. The column was
then washed with 1 mL wash buffer (equilibration buffer pH 5.5, 50% v/v acetonitrile) for 3
times, then washed once with 0.5 mL water, and then washed once in 100 mM ammonium
bicarbonate pH 10 supplemented with 0.56 g/LTCEP (tris(2-carboxyethyl) phosphine).
Samples were eluted 3 times each with 0.5 mL elution buffer (200 mM ammonium
bicarbonate pH 10 supplemented with TCEP (tris(2-carboxyethyl) phosphine), 50 % v/v
acetonitrile), and dried using nitrogen flow (TurboVap, 65 psi Nz at 70 °C).

[00200] Analytical Method
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[00201]  After SPE, samples were reconstituted in dissolving buffer (300 pL 100 mM
ammonium bicarbonate adjust pH 10, 10 % v/v acetonitrile) and analysed using liquid
chromatography combined with mass spectrometry detection AB Sciex TripleTOF 6600.
Samples were injected (20 pL) and separated using an DNAPac™ RP Column 50 mm x 2.1
mm, 4 um maintained at 75 °C. Mobile phase A was 0.2% dimethyl butylamine, 0.5%
hexafluoro isopropanol and 0.5% methanol and mobile phase B was acetonitrile/iso-propanol
(95/5; v/v). Gradient of the solvent: time = 0 min, 98% A + 2% B; time = 1.5 min, 98% A +
2%B; time = 4.5 min, 5% A + 95% B; time = 7.5% A+ 95% B; time = 7.01 min, 98% A+2%
B; time = 10 min, 98% A + 2% B. The ESI source was operated in negative ion mode, with
full scan, using spray voltage = 4500 V, Source temperature = 350 °C. Flow speed = (.25 mL
per min. Analyst TF 1.8.1 software was used for data acquisition and Sciex OS 1.7.0 software
was used for data processing.

7.5 EXAMPLE 5: IN VIVO KNOCKDOWN EFFICIENCY ASSESSMENT
OF siRNA CONJUGATES IN MOUSE MODELS
[00202] The in vivo knockdown efficiencies of lipid-siRNA conjugates were assessed in

mouse models with intracerebroventricular (ICV) injection following the procedure described
below.

[00203] MAPT mRNA in seven brain regions (cortex, hippocampus, brainstem,
cerebellum, striatum, midbrain, and cervical spinal cord) from hTAU KI mice at 7 days after
a single ICV injection of M28_Varl, M28_Var39, M28_Var40, M28_Var41, M28_Var42,
M28_Var50 at 15 nmol is assessed. The compounds are listed in Table 21 and results in
Table 22. Data are presented as remaining MAPT mRNA (%). Mean +S.D., n=6 mice per
treatment group.

[00204] Mice and intracerebroventricular injection

[00205] Male and Female PS19 mice (C57BL6; Prnp-MAPT*P301S) or hTau KI
(C57BL6; hMAPT: Knock-In) mice at age of 2-to-3-month are randomly assigned to
different treatment groups. Mice are anesthetised with isoflurane (induction: 4-5 %;
maintenance: 1.8-2.5 %). They are then stereotaxically injected using a motorized drill and
microinjection robot (Neurostar, Germany, Sterodrive Sofeware v 2019) into the bilateral
ventricles at coordinates: AP: -0.62 mm, ML: +/- 1.05 mm: and DV: 2.2 mm. Each injection
is performed in 5 pL volume over 5 min and following injection the needle is withdrawn in
three steps (1. 1 mm in 60 sec and kept there for 5 min; 2. another 0.5 mm in 30 sec, wait 5
min; 3. withdrawal out of the brain at very slow speed) to avoid compound reflux along the

needle tract. After every step, the amount of backflow is checked. At selected post-injection
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days, animals are sacrificed and different brain regions including cortex, hippocampus,
brainstem, cerebellum, striatum, midbrain, and cervical spinal cord are dissected and snap
frozen and stored at -80° C till further analysis.

[00206] RNA extraction from tissues

[00207] Tissues are collected in Lysing Matrix D (MP Biomedicals 6913-500) 2 mL Tubes
containing 1.4 mm ceramic spheres and stored in -80°C freezer till analysis. Place the tissues
on ice under laminar flow and immediately add 750 pL Trizol (ThermoFisher
15596026/15596018) per tube. Disrupt and homogenize the tissue using the FastPrep-24™
5G Grinder with 3 cycles of 30 sec at speed 5 m/sec. Between cycles, cool down the samples
on ice for 2 minutes. After homogenization, shortly spin the tube and add 20 % volume of
Chloroform (150 uLL Chloroform when 750 pL Trizol was used). Vortex for 15 sec and
centrifuge at 14.000 x g for 15 min at 4 °C. Transfer the upper aqueous phase to a deep
96well plate and add 1 volume of 70% ethanol and mix well. The next steps are performed
using RNeasy 96 kit (Qiagen) following manufacture’s protocol. Place a RNeasy 96 plate on
top of the Square-Well Block holder, apply the samples (Trizol/Chloroform extraction) into
the wells of the RNeasy 96 plate and seal the plate with AirPore cover to prevent
contamination. Centrifuge at 5600 x g for 3 min at RT and discard the solution. Serial wash
steps including 1 time of 800 uL RW1 buffer, 2 times of 800 pL RPE buffer that are applied
to the RNeasy 96 plate, and wash buffers are removed by centrifugation at 5600 x g for 3 min
for each step. After the last wash, the RNeasy 96 plate is centrifuged at 5600 x g for 3 min to
remove the residual lipid. RNA is eluted using 60 uL RNase-free water by centrifugation at
5600 x g for 3 min at RT. RNA concentration is measured by Nanodrop 8000
(ThermoFisher). The eluted RNA is stored at -80°C until analysis.

[00208] RT-qPCR

RNA is used as template for reverse transcription using reversed transcribed using High-
Capacity cDNA Reverse Transcription Kits (Applied Biosystems) following manufacture’s
protocol. Briefly, a final reaction of 20 pLL mixture is incubated at 25 °C for 10 min, followed
by reverse transcription at 37 °C for 2 hours and enzyme inactivation at 85 °C for 5 min. For
gPCR reaction, reverse transcribed cDNAs are diluted 10 times and mixed with 2X
PowerUp™ SYBR™ Green Mater Mix (ThermoFisher A25743) and 500 nM qPCR primers
to a final volume of 10 pL reaction. The qPCR runs are performed with a QuantStudio™ 12K
instrument (Applied Biosystems™) using standard thermal cycling protocol. Multiple
primers are used to detect MAPT mRNA, and reference primers targeting mouse

housekeeping genes AP3D1 and PAK1IP1 are included for normalization of gene expression.

87



WO 2023/175091 PCT/EP2023/056783

The primer sequences are listed in Table 8. qPCR data are analysed using qBase+ software

(Biogazelle).
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[00209]

neuroblastoma cells with transfection

Table 7: In vitro potency (IC50 values) of MAPT siRNA hits in human

PCT/EP2023/056783

MAPT_0T1 MAPT_BO1 MAPT-2 T:;ﬁ:t
Name (Exon 0-1) (Exon 11-12) (Exon 12-13) region
I1Cso 1C50 95%ClI I1Cs0 1Cs50 95%CI 1Cs0 1Cs0 95%CI
pM pM pM pM pM pM
13.6to 155to
M25 28 51.0 48.5 30.3to72.0 | 36.3 68.4 Exon 11
M28 9.5 4.0to 18.9 18.0 7.5t035.1 7.8 13'8250 Exon 11
M96 7.9 40to14.3 14.8 7.2t027.3 6.8 1.2t023.8 Exon 1
M165 4.5 1.8t09.6 4.2 1.5t09.9 2.2 0.45to07.2 Exon 9
M177 7.1 3.8t012.3 10.2 5.2to 18.0 7.5 1.8t0 19.0 Exon 11
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[00211] Table 10: Knockdown efficiency of MAPT siRNA M25 chemical variants

(cholesterol-conjugates) in human iPSC-neurons

Remaining MAPT mRNA /control
NAME 200 nM 40 nM 8 nM
mean sD mean SD mean SD

M25-Chol 0.115 0.026 0.439 0.078 0.819 0.048
M25_Varl-Chol 0.046 0.003 0.219 0.036 0.573 0.012
M25_Var2-Chol 0.053 0.008 0.303 0.048 0.698 0.098
M25_Var3-Chol 0.104 0.019 0.530 0.106 0.777 0.059
M25_Var4-Chol 0.057 0.005 0.287 0.030 0.648 0.092
M25_Var5-Chol 0.737 0.020 0.994 0.097 0.926 0.077
M25_Var6-Chol 0.036 0.010 0.229 0.036 0.504 0.037
M25_Var7-Chol 0.043 0.001 0.268 0.048 0.551 0.016
M25 Var8-Chol 0.053 0.004 0.308 0.060 0.608 0.106
M25_Var9-Chol 0.228 0.027 0.789 0.052 0.916 0.005
M25_Var10-Chol 0.062 0.012 0.389 0.099 0.633 0.040
M25_Varll-Chol 0.044 0.002 0.323 0.057 0.646 0.012
M25_Var12-Chol 0.095 0.014 0.345 0.028 0.610 0.036
M25_Var13-Chol 0.858 0.108 1.083 0.116 0.971 0.086
M25_Varl14-Chol 0.050 0.004 0.255 0.055 0.572 0.061
M25_Var15-Chol 0.076 0.014 0.375 0.075 0.583 0.077
M25_Varl16-Chol 0.098 0.007 0.367 0.030 0.644 0.092
M25_Var17-Chol 0.067 0.005 0.296 0.006 0.675 0.051
M25_Varl18-Chol 0.058 0.006 0.298 0.040 0.651 0.056
M25 Var19-Chol 0.053 0.002 0.305 0.071 0.642 0.081
M25_Var20-Chol 0.123 0.005 0.442 0.030 0.782 0.115
M25 Var21-Chol 0.097 0.007 0.396 0.024 0.696 0.103
M25_Var22-Chol 0.062 0.008 0.283 0.024 0.735 0.047
M25 Var23-Chol 0.070 0.012 0.412 0.039 0.747 0.059
M25_Var24-Chol 0.177 0.024 0.694 0.079 1.014 0.003
M25_Var25-Chol 0.103 0.005 0.410 0.054 0.761 0.084
M25_Var26-Chol 0.225 0.016 0.608 0.089 0.861 0.062
M25_Var27-Chol 0.054 0.004 0.205 0.014 0.586 0.010
M25_Var28-Chol 0.154 0.011 0.502 0.073 0.767 0.018
M25_Var29-Chol 0.139 0.003 0.470 0.074 0.824 0.058
M25_Var30-Chol 0.188 0.019 0.563 0.061 0.781 0.078
M25_Var31-Chol 0.143 0.017 0.425 0.025 0.791 0.080
M25_Var32-Chol 0.130 0.007 0.447 0.041 0.792 0.067
M25_Var33-Chol 0.263 0.005 0.686 0.116 0.917 0.091
M25 Var34-Chol 0.069 0.004 0.307 0.018 0.694 0.076
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Remaining MAPT mRNA /control
NAME 200 nM 40 nM 8 nM
mean sD mean SD mean SD
M25_Var35-Chol 0.958 0.164 0.877 0.090 1.033 0.090
M25_Var36-Chol 0.204 0.049 0.642 0.119 0.939 0.155
M25_Var37-Chol 0.178 0.012 0.522 0.081 0.873 0.049
M25_Var38-Chol 0.152 0.009 0.551 0.109 0.872 0.068
M25_Var39-Chol 0.665 0.056 0.801 0.101
M25_Var40-Chol 0.093 0.006 0.386 0.025 0.683 0.105
M25_Var41-Chol 0.047 0.006 0.191 0.017 0.515 0.087
M25_Var42-Chol 0.068 0.004 0.265 0.018 0.628 0.095
M25_Var43-Chol 0.111 0.011 0.471 0.069 0.766 0.040
M25_Var44-Chol 0.115 0.009 0.441 0.031 0.795 0.032
M25_Var45-Chol 0.267 0.016 0.670 0.075 0.780 0.053
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[00212] Table 11: Knockdown efficiency of MAPT siRNA M28 chemical variants

(cholesterol-conjugates) in human iPSC-neurons

Remaining MAPT mRNA /control
NAME 200 nM 40 nM 8 nM
mean sD mean sD mean SD

M28-Chol 0.045 0.004 0.170 0.023 0.484 0.067
M28 Varl-Chol 0.036 0.006 0.121 0.021 0.354 0.058
M28_ Var2-Chol 0.059 0.006 0.272 0.049 0.597 0.020
M28 Var3-Chol 0.066 0.008 0.302 0.079 0.629 0.081
M28_Var4-Chol 0.039 0.006 0.123 0.022 0.346 0.024
M28 Var5-Chol 0.069 0.014 0.275 0.042 0.572 0.023
M28_ Var6-Chol 0.648 0.040 0.916 0.116 0.891 0.168
M28_Var7-Chol 0.034 0.003 0.092 0.018 0.292 0.045
M28 Var8-Chol 0.069 0.007 0.277 0.094 0.508 0.035
M28_Var9-Chol 0.064 0.006 0.201 0.022 0.508 0.044
M28_ Varl10-Chol 0.084 0.005 0.329 0.039 0.620 0.043
M28 Varll-Chol 0.044 0.008 0.168 0.035 0.398 0.034
M28_ Varl12-Chol 0.038 0.003 0.203 0.042 0.542 0.100
M28 Var13-Chol 0.047 0.007 0.216 0.029 0.604 0.089
M28_ Varl4-Chol 0.682 0.065 0.880 0.053 0.964 0.111
M28 Var15-Chol 0.056 0.004 0.213 0.013 0.532 0.017
M28 Varl6-Chol 0.056 0.005 0.220 0.024 0.503 0.081
M28 Var17-Chol 0.064 0.006 0.254 0.019 0.581 0.119
M28 Varl8-Chol 0.066 0.007 0.265 0.042 0.594 0.032
M28 Var19-Chol 0.053 0.002 0.221 0.023 0.520 0.027
M28 Var20-Chol 0.053 0.009 0.187 0.028 0.475 0.027
M28 Var26-Chol 0.038 0.005 0.158 0.034 0.384 0.026
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[00213] Table 12: MAPT mRNA knockdown efficiency of MAPT siRNA M28 lipid

conjugates in human iPSC neurons

Remaining MAPT mRNA /control
NAME 1000 nM 200 nM 40 nM

mean SD mean SD mean SD
M28-Chol 0.024 0.003 0.038 0.005 0.121 0.018
M28 Varl-Chol 0.025 0.002 0.032 0.004 0.067 0.011
M28 Var2-Chol 0.026 0.002 0.053 0.006 0.146 0.009
M28 Var29 0.042 0.004 0.127 0.016 0.568 0.015
M28 Var30 0.030 0.001 0.065 0.009 0.300 0.061

M28 Var33 0.109 0.008 0.429 0.015 / /
M28 Var34 0.037 0.001 0.164 0.046 0.568 0.024
M28_Var35 0.029 0.003 0.042 0.007 0.124 0.019
M28 Var36 0.034 0.004 0.080 0.006 0.255 0.003
M28_Var37 0.322 0.025 0.645 0.051 0.884 0.049
M28 Var38 0.347 0.041 0.648 0.016 0.913 0.085
M28_Var39 0.305 0.053 0.562 0.059 0.916 0.135
M28 Var40 0.353 0.022 0.651 0.040 0.787 0.025
M28 Var4l 0.416 0.053 0.751 0.062 0.887 0.076
M28 Var42 0.428 0.057 0.683 0.111 0.850 0.052
M28 Var43 0.038 0.004 0.168 0.053 0.681 0.144
M28 Vard4 0.188 0.011 0.605 0.047 0.884 0.124
M28 Var45 0.403 0.020 0.814 0.166 0.922 0.075
M28 Vard6 0.286 0.018 0.723 0.029 0.882 0.057
M28 Vard7 0.390 0.022 0.831 0.087 1.002 0.056
M28 Vard8 0.450 0.026 0.791 0.050 0.927 0.087
M28 Var49 0.027 0.003 0.072 0.016 0.340 0.018
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[00214] Table 13: MAPT mRNA knockdown efficiency of MAPT siRNA M2S5 lipid

conjugates in human iPSC neurons

Remaining MAPT mRNA /control
NAME 1000 nM 200 nM 40 nM
mean sD mean sD mean SD
M?25 Vard6 0.187 0.064 0.649 0.040 0.968 0.193
M25_Var4d7 0.034 0.007 0.039 0.006 0.220 0.067
M25 Vard8 0.182 0.015 0.682 0.080 0.708 0.047
M25_Var49 0.679 0.053 0.954 0.095 0.864 0.120
M25_Var50 0.041 0.009 0.218 0.032 0.662 0.062
M25_Var51 0.038 0.004 0.240 0.056 0.728 0.075
M25 Var52 0.068 0.018 0.390 0.054 0.889 0.213
M25_Var53 0.641 0.041 0.841 0.066 1.034 0.052
M25 Var54 0.149 0.036 0.529 0.063 0.882 0.028
M25_Var55 0.718 0.060 0.979 0.084 0.948 0.052
M25_Var56 0.503 0.028 0.878 0.006 1.077 0.034
M25_Var57 0.548 0.056 0.868 0.060 0.929 0.043
M25_Var59 0.626 0.055 0.884 0.118 0.984 0.077
M25_Var60 0.621 0.031 0.897 0.109 1.051 0.180
M25_Var62 0.300 0.034 0.706 0.058 0.910 0.103
M25 Var63 0.331 0.040 0.701 0.031 1.001 0.065
M25 Var64 0.202 0.030 0.718 0.086 0.882 0.106
M25_ Var66 0.381 0.032 0.755 0.058 0.925 0.066
M25 Var68 0.590 0.103 0.778 0.087 0.935 0.126
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[00215] Table 14: MAPT mRNA knockdown efficiency of MAPT siRNA M2S5 lipid

conjugates (lipid walk) in human iPSC neurons

Remaining MAPT mRNA /control
NAME 1000 nM 200 nM 40 nM
mean sD mean sD mean SD
M?25 Var73 0.566 0.051 0.801 0.061 0.928 0.046
M25_Var74 0.706 0.017 0.774 0.085 1.003 0.061
M25_Var75 0.532 0.080 0.757 0.025 1.021 0.076
M25_Var76 0.536 0.056 0.819 0.152 1.037 0.160
M25 Var77 0.572 0.073 0.759 0.090 0.841 0.160
M25 Var78 0.608 0.014 0.919 0.159 0.944 0.082
M25 Var79 0.556 0.055 0.763 0.096 0.826 0.063
M25_Var68 0.553 0.044 0.870 0.070 0.986 0.050
M25 Var80 0.502 0.116 0.717 0.059 0.986 0.068
M25 Var81 0.551 0.059 0.749 0.145 0.822 0.091
M25_Var82 0.572 0.060 0.841 0.060 0.911 0.150
M25_Var83 0.662 0.030 0.962 0.064 1.090 0.153
M25_Var84 0.507 0.046 0.721 0.127 0.830 0.081
M25_Var85 0.432 0.026 0.831 0.087 0.891 0.173
M25_Var86 0.577 0.059 0.777 0.147 1.053 0.071
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[00216] Table 15: LC-MS measurement of MAPT siRNA stability in mouse brain

homogenates
% Stability
NAME Antisense strand Sense strand
Mean SD N Mean SD N
M25-Chol 61.3 8.3 9 65.9 11.9 9
M25_Varl-Chol 58.9 7.6 6 88.1 4.5 6
M25_Var2-Chol 39.9 9.7 6 43.7 19.3 6
M25_Var3-Chol 54.7 13.7 6 49.1 421 6
M25_Var4-Chol 73.1 10.9 6 71.7 36.6 6
M25_Var5-Chol 73.6 7.3 3 57.1 8.1 3
M25_Var6-Chol 55.2 7.0 6 41.9 10.1 6
M25_Var7-Chol 73.1 12.6 6 39.4 7.3 6
M25 Var8-Chol 69.1 8.4 6 67.1 20.7 6
M25_Var9-Chol 68.9 10.6 3 28.9 8.1 3
M25_Var10-Chol 82.4 11.9 3 64.5 9.6 3
M25_Varll-Chol 47.3 2.9 6 64.1 14.7 6
M25_Var12-Chol 68.5 11.5 6 76.7 13.7 6
M25_Var13-Chol 70.9 1.8 3 101.1 2.9 3
M25_Varl14-Chol 71.8 12.2 6 65.0 18.6 6
M25_Var15-Chol 88.8 7.7 9 64.2 12.7 9
M25_Varl16-Chol 68.6 3.7 6 60.4 5.6 6
M25_Var17-Chol 79.1 13.1 6 91.0 11.2 6
M25_Varl18-Chol 75.9 9.2 3 84.3 4.4 3
M25 Var19-Chol 69.9 6.9 3 88.9 7.7 3
M25_Var20-Chol 87.2 5.5 3 519 3.7 3
M25 Var21-Chol 53.9 7.2 3 70.6 1.3 3
M25_Var22-Chol 78.8 7.4 3 48.3 49 3
M25 Var23-Chol 86.8 5.9 3 59.0 7.8 3
M25_Var24-Chol 41.2 4.0 3 75.9 2.2 3
M25_Var25-Chol 64.3 121 3 60.6 13.7 3
M25_Var26-Chol 40.9 8.7 3 62.3 19.2 3
M25_Var27-Chol 57.4 5.3 6 54.4 9.9 6
M25 Var49 57.3 2.6 3 55.5 3.2 3
M25_Var84 78.6 5.1 3 98.7 4.7 3
M25_Var68 78.0 4.4 3 86.5 1.0 3
MSC-2-V 81.9 111 24 63.0 13.0 24
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[00217] Table 16: LC-MS measurement of MAPT siRNA stability in human liver

tritosome
% Stability
NAME Antisense strand Sense strand
Mean SD N Mean SD N
M25-Chol 77.1 11.1 3 73.2 2.8 3
M25_Varl-Chol 66.5 4.0 3 38.1 0.9 3
M25_Var6-Chol 81.4 15.0 3 81.0 16.0 3
M25_Var7-Chol 80.9 1.6 3 75.6 8.1 3
M25_Var12-Chol 80.7 5.3 3 82.9 7.2 3
M25_Var15-Chol 96.1 3.7 3 88.9 9.5 3
M25_Var16-Chol 90.5 11.7 3 88.5 8.4 3
M25_Var66 97.4 13.1 3 90.8 7.4 3
M25 Var68 89.6 2.1 3 87.3 2.5 3
MSC-2-V 90.0 4.8 6 3.0 1.0 6

[00218] Table 17: LC-MS measurement of MAPT siRNA stability in rat liver tritosome

% Stability

NAME Antisense strand Sense strand
Mean SD N Mean SD N
M25-Chol 78.8 8.3 3 81.1 3.8 3
M25_Varl-Chol 95.6 4.6 3 91.6 4.1 3
M25_Var6-Chol 84.2 13.0 3 83.3 4.2 3
M25_Var7-Chol 103.4 10.9 3 93.8 4.3 3
M25_Var12-Chol 90.8 6.0 3 97.8 1.9 3
M25_Var15-Chol 88.1 11.9 3 90.6 12.2 3
M25_Varl16-Chol 103.4 6.9 3 96.8 3.1 3
M25_ Var66 91.4 13.5 3 90.7 11.1 3
M25_ Var68 90.9 15.8 3 94.8 7.4 3
MSC-2-V 82.0 5.7 6 17.3 13.5 6
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Table 21: The modified sense and antisense strand sequences of lipid conjugated

MAPT siRNA

(Modification: mN=2'0OMe; fN=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
InvAb=inverse abasic)

Modified sequences (5' - 3')

NAME SEQID . SEQID
Sense strand NO Antisense strand NO
M28 V MApsmMApsfGMUmMGmMUFGFGFCm (VPmU)psfGpsmCmCmUfAMAmM
arl_ UmCfAmMUmUmMAMGFGmMCmA(Ch 317 UmGmAMGmMCmCfAMCIAMCmU 318
ol4) mUpsmGpsmG
M28 V MApsmMApsfGMUMG(L4)fGFGfCm (VPmU)psfGpsmCmCmUfAMAmM
- UmCFAMUMUMAMGTGpsmCpsm 319 UmGMAMGMCMCfAMCFAmMCmU 320
ar39
A mUpsmGpsmG
M28 MApsmMApsfGMUmMG(L7)fGFGfCm (VPmU)psfGpsmCmCmUfAMAmM
— | UmCFAMUMUMAMGfGpsmCpsm 321 UmGmAMGmMCmCfAMCIAMCmU 322
ar40
A mUpsmGpsmG
M28 V MApsMApsfGMUMG(L5)fGFGfCm (VPmMU)psfGpsmCmCmUfAMAmM
. UmCFAMUMUMAMGTGpsmCpsm 323 UmGMAMGMCMCfAMCFAmMCmU 324
ardl
A mUpsmGpsmG
M28 V MApsmMApsfGMUMG(L6)fGFGfCm (VPmU)psfGpsmCmCmUfAMAmM
ard2 UmCFAMUMUMAMGTGpsmCpsm 325 UmGmAMGmMCmCfAMCIAMCmU 326
A mUpsmGpsmG
M28 V MApsmMApsfGMUmMG(L13)fGfGfC (VPmU)psfGpsmCmCmUfAMAmM
ar56 MUMCFAMUmMUmMAMGIGpsmCps 327 UmGmAMGMCmMCfAMCIAMCmU 328

mA

mUpsmGpsmG
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Table 23: The modified sense and antisense strand sequences of lipid conjugated

MAPT siRNA

(Modification: mN=2'0OMe; fN=2'F; ps=phosphorothioate; VP=vinyl phosphonate;
InvAb=inverse abasic)

Modified sequences (5' - 3')

NAME SEQID . SEQID
Sense strand NO. Antisense strand NO.
M96 V (InvAb)psmGpsmAMAmMGmMA(L4)fC (VPmU)psfUpsmAMCmGfUmMCICFC
arl MAfCFGFCmMUMGMGmMGmMAmMCmMGm 329 MAMGMCMGfUMGFAMUmCmUmU 330
UpsmApsmA mCpsmCpsmA
M96 V (InvAb)psmGpsmAMAMGmMAmMU(L2 (VPmU)psfUpsmAmMCmGmUdCmCm
— | 2)mAFCFGFCMUMGMGMGmMAMCMG 331 CMAMGMCMGFUMGFAMUmMCmUps 332
ar5
mUmApsmAps(InvAb) mUpsmC
M165 (InvAb)psmCpsmAMAMGmMUmMC(L2 (VPmMU)psfUpsmGmGmMAMGdCmCm
= | 2)mAfAfGFAMUMCmMGMGmMCmUmMC 333 GmAMUMCmUfUmGFGmAmMCmUps 334
Var5
mCmApsmAps(InvAb) mUpsmG
M177 (InvAb)psmUpsmGmCmAmA(L21)fU (VPmU)psfUpsmGmGmUfUMUTGfU
= | mAfGFUFCmUmMAmMCmAmMAmMAmMCm 335 MAMGMAMCIUMAfUmUmMUmMGMC 336
Varl
CpsmApsmA mApsmCpsmA
M177 (InvAb)psmUpsmGmCmAmMAmA(L4) (VPmMU)psfUpsmGpsfGmUfUmUfGm
— | mAfGFUfCmUmMAMCmAMAMAmMCm 337 UfAMGfAMCFUMAfUmMmUfUmGmMCps 338
Var2
CmApsmAps(InvAb) mA
M177 (InvAb)psmUpsmGmCmAmMAmA(L4) (VPmMU)psfUpsmGmGmUfUmMUfGfU
= | mAFGFUFfCMmUmMAmMCmAMAmMAmMCm 339 MAMGMAMCFUMAfUmUmUmGps 340
Var3
CmApsmAps(InvAb) mCpsmA
M177 (InvAb)psmUpsmGmCmAmMAmA(L4) (VPmMU)psfUpsmGmGmMmUmMUdTmMG
= | mAfGFUfCmUmMAMCmAMAMAmMCm 341 MUMAMGMAmMCfUmAfUmUmUmMG 342
Var5
CmApsmAps(InvAb) psmCpsmA
M177 (InvAb)psmUpsmGmCmAmMAmA(L4) (VPmU)psfUpsmGmGmUfUMUTGfU
— | mAfGFUfCmUmMAMCmAMAMAmMCm 343 MAMGMAMCfUdAfUmMUmMUmMGpsm 344
Var6é
CmApsmAps(InvAb) CpsmA
M25 V (InvAb)psmApsmUmAmMG(L4)mCmU (VPmMU)psfUpsmCmAmMAfCmUfGfG
— | mAfCFAFAMAMCMCMAMGmMUmMUm 345 mUmUmUmGFUmMAfGmAmMCmUps 346
ar93
GmApsmAps(InvAb) mApsmU
M25 V (InvAb)psmApsmUmAmMGmU(L22)m (VPmMU)psfUpsmCmAmAfCmUfGfG
=" | UmAfCFAfAMAMCmCmAMGmMUmU 347 mUmUmUmMGfUmMAfGmAmMCmUps 348
ar94
mGmMApsmAps(InvAb) mApsmU
M25 V (InvAb)psmApsmUmAMGmMUmMC(L4) (VPmU)psfUpsmCmAmMAfCmUfGFG
= | mAFCFAFAMAMCMCMAMGmMUmMUm 349 mUmUmUmGFUMAfGmAmMCmUps 350
arg95
GmApsmAps(InvAb) mApsmU
M25 V (InvAb)psmApsmUmAMGmMmUmMCmU (VPmMU)psfUpsmCmAmAfCmUfGfG
aro8 MAFCFAfAMA(L22)mCmAMGmUmU 351 mUmUmUmMGFUMAfGmAmMCmUps 352

mMGmApsmAps(InvAb)

mApsmU
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Modified sequences (5' - 3')
NAME Sense strand SEQOIID Antisense strand S:E“%!D
M25 V (InvAb)psmApsmUmAmMGmUmCmU (VPmMU)psfUpsmCmAmMAfCmUfGfG
— | mAfCFAFAMAmMC(L22)mAmMGmUmU 353 mUmUmUmMGfUmMAfGmAmMCmUps 354
ards mGmMApsmAps(InvAb) mApsmU
M25 V (InvAb)psmApsmUmAMGmUmMCmU (VPmU)psfUpsmCmAmMAfCmUfGFG
— | mAfCfAfAmMAMCMCmA(L23)mUmU 355 MmUmUmUmGfUmAfGmAmMCmUps 356
ar10l MGmApsmAps(InvAb) mApsmU
[00222] Table 24: LC-MS measurement of MAPT siRNA stability in mouse brain
homogenate.
% Stability
NAME Antisense strand Sense strand
Mean SD N Mean SD N
M96_Varl 53.9 6.2 6 73.2 10.2 6
M96_Var5 89.2 17.7 6 90.0 20.5 6
M165 Var5 87.6 13.1 6 91.6 6.9 6
M177_Varl 74.2 4.3 6 76.3 13.7 6
M177_Var2 89.5 7.4 6 75.4 12.6 6
M177 Var3 88.7 4.5 6 85.7 10.9 6
M177_Var5 90.4 6.6 6 82.7 5.4 6
MSC-2-V 74.1 5.0 6 46.8 8.3 6
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[00223] Table 25: LC-MS measurement of MAPT siRNA stability in human liver

tritosome.
% Stability
NAME Antisense strand Sense strand

Mean SD N Mean SD N
M96_Varl 100.7 79 3 99.1 8.0 3
M96_Var5 95.8 5.7 3 90.1 3.0 3
M165_Var5 94.4 7.5 3 84.3 7.0 3
M177 Varl 103.3 16.2 3 95.8 25.9 3
M177 Var2 101.7 5.9 3 100.1 9.9 3
M177_Var3 104.7 4.6 3 94.8 4.2 3
M177_Var5 87.7 7.2 3 82.7 8.7 3
MSC-2-V 94.6 4.4 3 0.7 0.2 3

[00224] Table 26: LC-MS measurement of MAPT siRNA stability in rat liver tritosome.

% Stability
Name Antisense strand Sense strand

Mean SD N Mean SD N
M96_Varl 116.3 7.8 3 116.5 8.9 3
M96_Var5 105.9 10.0 3 100.2 5.4 3
M165 Var5 109.0 9.5 3 104.2 12.8 3
M177 _Varl 111.3 7.6 3 103.8 8.4 3
M177_Var2 110.3 3.1 3 111.0 8.0 3
M177_Var3 99.4 2.0 3 1121 25.0 3
M177_Var5 118.3 7.8 3 116.0 11.3 3
MSC-2-V 119.3 5.0 3 1.2 0.4 3

7.6 EXAMPLE 6: IN VIVO DURATION OF EFFECTS OF siRNA
CONJUGATES IN A HUMAN TAU MOUSE MODEL

[00225] The in vivo duration of effects of lipid-siRNA conjugates were assessed in a human
Tau mouse model with intracerebroventricular (ICV) injection following the procedure described

below.
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[00226] FIG. 4A-4D and Tables 27-30 summarize the levels of human MAPT mRNA and
Tau protein in cortex and hippocampus from hTAU KI mice at 7-, 28-, 56-, 84-, 112-, and 147-
days after a single ICV injection of M637 (i.e., M177_Varl, which is described in Table 5) at 30
nmol, 5 nmol and | nmol. The data in Tables 27-30 are presented as remaining MAPT mRNA
(% vehicle control) or remaining Tau protein (% vehicle control). Mean + S.D., n=5 mice per
treatment group. Sustained effects of M637 on target knockdown are observed from 7- to 147-
days in hTAU KI mice.

[00227] FIGS. 5A and 5B and Tables 31 and 32 summarize the levels of human MAPT
mRNA in cortex and hippocampus from hTAU KI mice at 28-, 84- days after a single ICV
injection of M635, M639, and M641 (M165_Var5, M177_Var3, and M177_Var$, respectively,
which are described in Table 5) at 30 nmol. The data in Tables 31 and 32 are presented as
remaining MAPT mRNA (% vehicle control). Mean = S.D., n=4-5 mice per treatment group.
Sustained effects of M635, M639, and M641 on target knockdown are observed from 28- to 84-
days in hTAU KI mice.

[00228] Mice and intracerebroventricular injection

[00229] Male and Female hTau KI (C57BL6; hMAPT: Knock-In) mice at age of 2-to-3-
months were randomly assigned to different treatment groups. Mice were anesthetised with
isoflurane (induction: 4-5 %; maintenance: 1.8-2.5 %). They were then stereotaxically injected
using a motorized drill and microinjection robot (Neurostar, Germany, Sterodrive Sofeware v
2019) into the bilateral ventricles at coordinates: AP: -0.62 mm, ML: +/- 1.05 mm: and DV: 2.2
mm. Each injection was performed in 5 pL. volume over 5 min and, following injection, the
needle was withdrawn in three steps—(1) 1 mm in 60 sec and kept there for 5 min; (2) another
0.5 mm in 30 sec, wait 5 min; (3) withdrawal out of the brain at very slow speed—to avoid
compound reflux along the needle tract. After every step the amount of backflow was checked.
At selected post-injection days, animals were sacrificed and different brain regions including
cortex, hippocampus, brainstem, cerebellum, striatum, midbrain, and cervical spinal cord were
dissected and snap frozen and stored at -80° C till further analysis.

[00230] RNA extraction from tissues

[00231] Tissues were collected in Lysing Matrix D (MP Biomedicals 6913-500) 2 mL tubes
containing 1.4 mm ceramic spheres and were stored in -80°C freezer until analysis. The tissues

were placed on ice under laminar flow and 750 pL Trizol (ThermoFisher 15596026/15596018)
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was immediately added to each tube. The tissue was disrupted and homogenized using the
FastPrep-24™ 5G Grinder with 3 cycles of 30 sec at speed 5 m/sec. Between cycles, the
samples were cooled down on ice for 2 minutes. After homogenization, the tube was shortly
spun and 20% volume of Chloroform (150 pL Chloroform when 750 pL Trizol was used) was
added. The tube was vortexed for 15 sec and centrifuged at 14.000 x g for 15 min at 4 °C. The
upper aqueous phase was transferred to a deep 96-well plate, and 1 volume of 70% ethanol was
added and mixed well.

[00232] The next steps were performed using RNeasy 96 kit (Qiagen) following
manufacture’s protocol. An RNeasy 96 plate was placed on top of the Square-Well Block
holder, the samples (Trizol/Chloroform extraction) were applied into the wells of the RNeasy 96
plate, and the plate was sealed with AirPore cover to prevent contamination. The samples were
centrifuged at 5600 x g for 3 min at RT and the solution was discarded. The samples were
serially washed in steps including 1 time of 800 uL. RW1 buffer, 2 times of 800 uL. RPE buffer
that were applied to the RNeasy 96 plate; wash buffers were removed by centrifugation at 5600 x
g for 3 min for each step. After the last wash, the RNeasy 96 plate was centrifuged at 5600 x g
for 3 min to remove the residual lipid. RNA was eluted using 60 uL. RNase-free water by
centrifugation at 5600 x g for 3 min at RT. RNA concentration was measured by Nanodrop 8000
(ThermoFisher). The eluted RNA was stored at -80°C until analysis.

[00233] RT-gPCR

[00234] RNA was used as template for reverse transcription using and was reversed
transcribed using High-Capacity cDNA Reverse Transcription Kits (Applied Biosystems)
following manufacture’s protocol. Briefly, a final reaction of 20 uL mixture was incubated at

25 °C for 10 min, followed by reverse transcription at 37 °C for 2 hours and enzyme inactivation
at 85 °C for 5 min. For qPCR reaction, reverse transcribed cDNAs were diluted 10 times and
mixed with 2X PowerUp™ SYBR™ Green Mater Mix (ThermoFisher A25743) and 500 nM
qPCR primers to a final volume of 10 puL reaction. The qPCR runs were performed with a
QuantStudio™ 12K instrument (Applied Biosystems™) using standard thermal cycling protocol.
Multiple primers were used to detect MAPT mRNA, and reference primers targeting mouse
housekeeping genes AP3D1 and PAK1IP1 were included for normalization of gene expression.
The primer sequences are listed in Table 8. qPCR data were analysed using qBase+ software

(Biogazelle).
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[00235]  Protein extraction from tissues and MSD immunoassay

[00236] Tissues were collected in Lysing Matrix D (MP Biomedicals 6913-500) 2 mL tubes
containing 1.4 mm ceramic spheres and stored in -80°C freezer until analysis. Samples were
transferred on ice and kept on ice, 6- to 20- volume (ul) / weight (mg) of ice-cold RIPA buffer
(Sigma) supplemented with cOmplete™ Protease inhibitor cocktail (Roche) and PhosSTOP™
(Roche) were added to cortex and hippocampus tissues, and the samples were left thawing on ice
for 15 minutes. Samples were homogenized in FastPrep-24 instrument (MP Biomedicals) with
6.0 m/s for 20s (1 cycle). The total homogenate was centrifuged at 18 000g for 40 min in
Eppendorf centrifuge at 4°C.

[00237] The tissue lysates were collected and diluted 2500 folds for protein measurement
using MSD immunoassays following a standardized procedure. Briefly, MSD plates were coated
with 30 uL per well of coating antibody diluted in PBS at 1 pg/mL overnight at 4 °C. The next
day, plates were inverted on absorbent tissue to dry and afterwards incubated with 150 uL per
well blocking buffer 0.1 % Casein for 2 hours at RT with orbital shaking at 300 rpm. After
blocking, the plates were incubated with cell lysate diluted in RIPA buffer supplemented with
cOmplete™ Protease inhibitor cocktail (Roche) overnight with slow orbital shaking at 4 °C.
Plates were washed 5x times using Titertek Aquamax 4000 and inverted on absorbent tissue to
dry. Afterwards, 25 uL/per secondary or detection antibody diluted in 0.1% casein were added
to MSD plates and incubated for 2 hours at room temperature. After antibody incubation, plates
were washed 5x times and developed with 150 pL/well 2x MSD reading buffer (Meso Scale
Discovery) diluted in milliQ H20. Plates were read immediately using MSD instrument. For
measurement of Tau protein, hTau43 antibody (Janssen) was used for 96-well MSD plate

coating, and SULFO-TAG™ labeled hTau60 antibody (Janssen) was used for detection.

7.7 EXAMPLE 7: IN VITRO KNOCKDOWN EFFICIENCY ASSESSMENT OF
siRNA CONJUGATES IN HUMAN iPSC-DERIVED NEURONS
[00238] The in vitro knockdown efficiencies of MAPT lipid-siRNA conjugates were assessed
in human iPSC-derived cortical neurons following the procedure described below.
[00239] FIG. 6 and Table 34 summarize the efficiency of the MAPT lipid-siRNA conjugates
in knocking down MAPT mRNA in human iPSC-neurons after incubation for 7 days. MAPT
lipid-siRNA conjugates M757-MM788 are described in Table 33, and M635 (also known as
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M165_Var5) and M637 (also known as M177_Varl) are described in Table 5. Data are
presented in Table 34 as remaining MAPT mRNA relative to control. Mean = S.D., n=3.
[00240] Differentiation of human iPSCs into cortical neurons

[00241] The human iPSC line (Sigma #iPSC0028) was derived with OSKM retroviral
reprogramming of epithelial cells from a 24-years old Caucasian female donor. iPSCs were first
differentiated into cortical neural stem cells (NSCs) following a dual SMAD inhibitor protocol
(Shi et al., 2012, Nat. Proc. 7(10):1836-46 ) with some modifications. Briefly, iPSCs were
plated at 500, 000 cells/cm” on wells coated with Matrigel (Corning 354230) in mTeSR medium
(StemCell Technologies 5850) supplemented with 10 uM ROCK inhibitor (Sigma-Aldrich
Y0503) and cultured at 37 °C and with 5% O>. The media were replaced with mTeSR the next
day (day -1).

[00242] From day O until day 12, cell media were changed every day with cortical Neural
Induction Medium comprised of 10 pM SB43142 (Tocris 1614) and 1 uM Dorsomorphin (Tocris
3093) supplemented in Neural Maintenance Medium (1:1 DMEM:F12 Glutamax (ThermoFisher
Scientific 10565108), Neurobasal (ThermoFisher Scientific 21103049), 2.5 ug/mL Insulin
(Sigma-Aldrich 19278-5ML), 50 uM 2-mercaptoethanol (ThermoFisher Scientific, 31350010),
0.5% Non-Essential Amino Acids (ThermoFisher Scientific 11140035), 0.5% GlutaMAX
supplement (ThermoFisher Scientific, 10565018), 0.5 mM Sodium Pyruvate (ThermoFisher
Scientific 11360070), 1% Penicillin-Streptomycin (Sigma P4333), 0.5% N> supplement
(ThermoFisher Scientific 17502048), 1% B27 supplement (ThermoFisher Scientific 17504044).
At day 12, the neuroepithelial sheet was gently detached into large aggregates of 300 to 500 cells
using a needle and lifter and the clumps were collected in a 15 mL falcon by centrifugation at
160 g for 2 min. Cell pellets were gently resuspended in Neural Induction Medium for a ¥z or
1/3 passage into wells coated with 10 pg/mL laminin (Sigma-Aldrich L.2020) in a total volume
of 2 mL of Neural Induction Medium per well of the 6-well plate.

[00243] Media were changed at day 13 and day 15 into Neural Maintenance Medium
supplemented with 20 ng/mL of FGF2 (Stemcell Technologies 2634). At day 17, the neural
rosettes were detached with dispase (ThermoFisher Scientific 17105041) for a 1/3 passage and
plated into laminin-coated wells. For another week, 1 or 2 extra dispase steps were performed.
[00244] At around days 25-30, neural stem cells were dissociated with Accutase

(ThermoFisher Scientific A1110501) into single-cell suspension and cryopreserved in freshly
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prepared Neural Freezing Medium containing Neural Maintenance Medium supplemented with
10 % (V/V) DMSO and 20 ng/mL FGF2. The frozen vials of neural stem cells were stored in
liquid nitrogen until use.

[00245] To generate iPSC-neurons, frozen vials of neural stem cells (NSCs) were thawed and
plated on laminin-coated wells at 70, 000 cells/cm? in Neural Maintenance Medium
supplemented with 10 uM ROCK inhibitor and 20 ng/mL FGF2. In the following two days,
media were replaced daily with neural maintenance medium. At around day 4 after thawing,
cells were dissociated with Accutase and placed at 28.000 cells per well in 96-well plates pre-
coated with poly-L-ornithine and laminin in Neural Maintenance Medium supplemented with 10
uM ROCK inhibitor. The next day after re-plating, culture media were replaced with Neural
Differentiation Medium comprised of Neural Maintenance Medium supplemented with 20
ng/mL BDNF (R&D Systems 212-BD-050/CF), 20ng/mL GDNF (R&D Systems 212-GD-
050/CF), 500 uM DB-cAMP (Sigma D0627) and 20 mM Ascorbic Acid (Sigma A4403).
Cultures were differentiated in Neural Differentiation Medium with 50% medium change twice
per week. Two-to-three weeks after differentiation from neural stem cells (NSCs), neurons were
treated with siRNA for 7 days or 14 days for RNA analysis by Reverse transcription and Real
time PCR.
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[00246] Table 27: Remaining human MAPT mRNA (% vehicle control) in cortex from
hTAU KI mice after injection with M637

Day Vehicle M637 (30 mole) M637 (5 mole) M637 (1 mole)
Mean SD Mean SD Mean SD Mean SD

7 100.0 2.3 22.9 6.4 52.1 11.7 83.1 2.4
28 100.0 3.4 15.8 1.4 41.7 6.0 73.6 6.9
56 100.0 3.4 18.8 4.8 49.8 6.9 72.2 6.1
84 100.0 7.8 15.1 1.4 47.3 6.5 76.3 5.1
112 100.0 4.9 21.3 3.1 52.7 12.0 86.7 8.7
147 100.0 2.2 28.6 7.4 65.0 8.4 88.1 4.0

[00247] Table 28: Remaining human MAPT mRNA (% vehicle control) in hippocampus
from hTAU KI mice after injection with M637

Day Vehicle M637 (30 mole) M637 (5 mole) M637 (1 mole)
Mean SD Mean sSD Mean SD Mean SD

7 100.0 2.4 16.7 5.1 34.0 6.9 67.0 2.6
28 100.0 3.9 10.6 3.0 25.8 4.9 47.4 11.6
56 100.0 6.4 14.0 2.4 31.6 4.0 50.0 7.8
84 100.0 3.6 10.8 2.4 31.0 6.2 50.7 8.6
112 100.0 5.3 15.2 2.7 35.8 9.4 71.5 5.6
147 100.0 0.9 19.3 4.8 48.5 12.9 76.6 6.3
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[00248] Table 29: Remaining human Tau protein (% vehicle control) in cortex from

hTAU KI mice after injection with M637

Day Vehicle M637 (30 mole) M637 (5 mole) M637 (1 mole)
Mean SD Mean SD Mean SD Mean SD

7 100.0 20.4 68.6 18.1 89.2 15.6 98.6 9.1
28 100.0 13.0 27.2 3.8 49.5 3.1 77.2 8.4
56 100.0 12.1 14.9 4.1 39.8 10.1 61.5 13.5
84 100.0 15.7 6.4 1.7 35.2 7.7 70.9 9.1
112 100.0 13.0 6.6 3.2 31.0 4.7 72.9 13.9
147 100.0 5.3 15.7 6.1 58.5 8.5 86.8 9.2

[00249] Table 30: Remaining human Tau protein (% vehicle control) in hippocampus

from hTAU KI mice after injection with M637

Day Vehicle M637 (30 mole) M637 (5 mole) M637 (1 mole)
Mean SD Mean sSD Mean SD Mean SD

7 100.0 16.0 61.5 4.3 79.0 11.1 92.9 11.0
28 100.0 12.6 21.9 3.7 36.7 6.7 60.7 9.3
56 100.0 13.9 11.9 3.5 27.5 6.2 49.1 15.9
84 100.0 23.3 3.5 1.9 21.7 6.1 46.1 10.5
112 100.0 17.1 6.0 2.3 30.1 7.0 66.2 7.0
147 100.0 2.1 9.0 6.2 42.5 9.0 78.0 14.3
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[00250] Table 31: Remaining human MAPT mRNA (% vehicle control) in cortex from

hTAU KI mice after injection with M635, M639, or M641

Day Vehicle M635 (30 mole) M639 (30 mole) M641 (30 mole)
Mean SD Mean SD Mean SD Mean SD

28 100.0 4.6 21.2 8.2 12.9 2.2 17.3 4.7

84 100.0 6.4 35.7 12.5 16.1 2.7 22.4 5.3

[00251] Table 32: Remaining human MAPT mRNA (% vehicle control) in hippocampus

from hTAU KI mice after injection with M635, M639, or M641

Day Vehicle M635 (30 mole) M639 (30 mole) M641 (30 mole)
Mean SD Mean SD Mean Mean SD Mean

28 100.0 3.5 17.3 6.1 9.6 2.2 12.5 3.8

64 100.0 2.3 20.9 6.7 11.8 1.7 16.9 3.9
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[00252] Table 34: Remaining MAPT mRNA (% vehicle control) in human iPSC-derived

cortical neurons after incubation with MAPT lipid-siRNA conjugates

MAPT lipid-siRNA conjugate 1M SIRNA 250 nI siRNA
Mean SD Mean SD
M757 0.521 0.015 0.772 0.053
M758 0.687 0.027 0.868 0.055
M759 0.438 0.015 0.774 0.043
M760 0337 0.026 0.641 0.076
M761 0313 0.027 0.550 0.048
M762 0379 0.023 0.632 0.056
M763 0.273 0.023 0.567 0.064
M764 0.836 0.061 0.905 0.139
M765 0.612 0.033 0.834 0.069
M766 0.501 0.070 0737 0.105
M767 0.582 0.055 0.786 0.035
M768 0.679 0.091 0.789 0.122
M769 0.502 0.049 0.730 0.074
M770 0.622 0.023 0.864 0.108
M771 0316 0.048 0.604 0.063
M772 0512 0.065 0.736 0.097
M773 0.834 0.055 0.947 0.146
M774 0.639 0.066 0.810 0.089
M775 0553 0.037 0.807 0.126
M776 0.445 0.018 0.808 0.073
M777 0717 0.102 0.883 0.102
M778 0.865 0.102 0.941 0.090
M779 0.481 0.042 0.768 0.063
M780 0.810 0.078 0.833 0.120
M781 0.790 0.082 0.898 0.089
M782 0.873 0.053 0.923 0.145
M783 0.803 0.030 0.872 0.102
M784 0.574 0.045 0.860 0.129
M785 0.656 0.033 0.79 0.071
M786 0.656 0.049 0.781 0.074
M787 0.858 0.066 0.921 0.159
M788 0.451 0.039 0.740 0.081
M635 0.582 0.004 0.774 0.105
M637 0.264 0.038 0.528 0.094
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[00253] 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.

[00254]  All references cited herein are incorporated herein by reference in their entirety and
for all purposes to the same extent as if each individual publication or patent or patent
application was specifically and individually indicated to be incorporated by reference in its

entirety for all purposes.
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What is claimed is:

1. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein
(c) the sense strand comprises 21 nucleotides having the sequence:
UGCAAAUAGUCUACAAACCAA, wherein from the 5’end
(i} the nucleotide at one or more positions selected from 1-6, 8 and 12-21 is
optionally modified with 2’-O-methyl;
(i) the nucleotide at position 6 or 7 optionally comprises a lipophilic moiety;
(i} the nucleotide at one or more positions selected from 7 and 9-11 is optionally
modified with 2’-deoxy-2’fluoro;
wherein the sense strand optionally further comprises an inverse abasic nucleotide
(InvAb) at the 5’ end linked to the nucleotide at position 1 and/or an inverse abasic
nucleotide (InvAb) at the 3° end linked to the nucleotide at position 21, and
wherein the sense strand optionally comprises at least two phosphorothioate linkages
at the 5’end and/or at least two phosphorothioate linkages at the 3’end;
and
(d) the antisense strand comprises 21 nucleotides having the sequence:
UUGGNNNGUAGACUAUUUGCA, wherein from the 5° end
(i) the nucleotide N at position 5 is U or T; the nucleotide N at position 6 is U or T;
and the nucleotide N at position 7 is U or T;
(ii) the nucleotide at position 1 is optionally modified with vinyl phosphonate 2’-O-
methyl or cis-cyclobutyl phosphonate 2’-O-methy];
(i) the nucleotide at one or more positions selected from 2, 6, 8, 9, 14, and 16 is
optionally modified with 2’-deoxy-2’fluoro;
(iv) the nucleotide at one or more positions selected from 1, 3-13, 15, and 17-21 is
optionally modified with 2’-O-methyl;
(v) optionally, the nucleotide at one or more positions selected from 4-7 is a

deoxynucleotide;
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(vi} optionally, the nucleotide at position 7 is a 3’-O-methyl modified nucleotide with
2’-5" linked phosphate, a (L)-a-threofuranosyl modified nucleotide, or a glycol
nucleic acid (GNA), or an unlocked nucleic acid (UNA);

wherein the antisense strand optionally further comprises two nucleotides CA linked

to the nucleotide at position 21 such that the antisense strand comprises 23 nucleotides
having the sequence UUGGNNNGUAGACUAUUUGCACA, wherein the nucleotide C
at position 22 and/or the nucleotide A at position 23 is optionally modified with 2’-O-
methyl, and

wherein the antisense strand optionally comprises at least two phosphorothioate

linkages at the 5’end and/or at least two phosphorothioate linkages at the 3’end; and
wherein the base pair at position 1 of the 5'-end of the antisense strand of the duplex

is an AU base pair.

2. The siRNA of claim 1, wherein in the sense strand, the nucleotide at two or more

positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl.

3. The siRNA of claim 1 or 2, wherein in the sense strand, the nucleotide at three or more

positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl.

4. The siRNA of any one of claims 1-3, wherein in the sense strand, the nucleotide at five or

more positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl.

5. The siRNA of any one of claims 1-4, wherein in the sense strand, the nucleotide at each

of positions 1-5, 8§, and 12-20 is modified with 2’-O-methyl.

6. The siRNA of any one of claims 1-5, wherein in the sense strand, the nucleotide at two or

more positions selected from 7 and 9-11 is modified with 2’-deoxy-2’fluoro.

7. The siRNA of any one of claims 1-6, wherein in the sense strand, the nucleotide at each

of positions 9-11 is modified with 2’-deoxy-2’fluoro.
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8. The siRNA of any one of claims 1-7, wherein in the sense strand, the nucleotide at
position 6 is modified with 2’-O-methyl and the nucleotide at position 7 comprises a lipophilic
moiety.

9. The siRNA of claim 8, wherein the lipophilic moiety is L4.

10. The siRNA of any one of claims 1-7, wherein in the sense strand, the nucleotide at
position 6 comprises a lipophilic moiety and the nucleotide at position 7 is modified with 2’-
deoxy-2’fluoro.

11. The siRNA of claim 10, wherein the lipophilic moiety is L21.

12. The siRNA of any one of claims 1-11, wherein the sense strand further comprises an

InvAbD at the 5° end linked to the nucleotide at position 1.

13. The siRNA of any one of claims 1-12, wherein the sense strand comprises two

phosphorothioate linkages at both the 5’end and the 3’end.

14. The siRNA of any one of claims 1-13, wherein in the antisense strand, the nucleotide at

two or more positions selected from 1, 3-13, 15, and 17-21 is modified with 2’-O-methyl.

15. The siRNA of any one of claims 1-14, wherein in the antisense strand, the nucleotide at

three or more positions selected from 1, 3-13, 15, and 17-21 is modified with 2’-O-methyl.

16. The siRNA of any one of claims 1-15, wherein in the antisense strand, the nucleotide at

five or more positions selected from 1, 3-13, 15, and 17-21 is modified with 2’-O-methyl.

17. The siRNA of any one of claims 1-16, wherein in the antisense strand, the nucleotide at

each of positions 1, 3, 10-13, 15, and 17-21 is modified with 2’-O-methyl.
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18. The siRNA of any one of claims 1-17, wherein in the antisense strand, the nucleotide at

two or more positions selected from 2, 6, 8, 9, 14, and 16 is modified with 2’-deoxy-2’fluoro.

19. The siRNA of any one of claims 1-18, wherein in the antisense strand, the nucleotide at

each of positions 2, 14 and 16 is modified with 2’-deoxy-2’fluoro.

20. The siRNA of any one of claim 1-19, wherein in the antisense strand, the nucleotides at

position 4 and at position 5 are each modified with 2’-O-methyl.

21. The siRNA of any one of claim 1-19, wherein in the antisense strand, the nucleotide at

position 4 is modified with 2’-O-methyl and the nucleotide at position 5 is a deoxynucleotide.

22. The siRNA of any one of claim 1-19, wherein in the antisense strand, the nucleotide at

position 4 is a deoxynucleotide and the nucleotide at position 5 is modified with 2’-O-methyl.

23. The siRNA of any one of claim 1-20, wherein in the antisense strand, the nucleotides at
positions 4, 5, and 7 are each modified with 2’-O-methyl, and the nucleotide at position 6 is

modified with 2’-deoxy-2’fluoro.
24. The siRNA of any one of claim 1-23, wherein in the antisense strand, the nucleotides at
positions 8 and 9 are either both modified with 2’-O-methyl, are both modified with 2’-deoxy-

2’fluoro.

25. The siRNA of any one of claims 1-24, wherein the antisense strand comprises two

phosphorothioate linkages at both the 5’end and the 3’end.

26. The siRNA of claim 1, wherein the sense strand comprises nucleotides having the

sequence of SEQ ID NO: 335, 339, 341, 507, 509, 511, 513, 515, 521, 527, 531, 533, or 567.

27. The siRNA of claim 1 or 26, wherein the antisense strand comprises nucleotides having

the sequence of SEQ ID NO: 336, 340, 342, 508, 510, 512, 514, 516, 522, 528, 532, 534, or 568.

117



WO 2023/175091 PCT/EP2023/056783

28. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein
(b) the sense strand comprises 21 nucleotides having the sequence:
CAAGUCCAAGAUCGGCUCCAA, wherein from the 5’end
(iv) the nucleotide at one or more positions selected from 1-6, 8, and 12-21 is
optionally modified with 2°-O-methyl;
(v) the nucleotide at one or more positions selected from 9-11 is optionally
modified with 2’-deoxy-2’fluoro;
(vi)  the nucleotide at position 7 optionally comprises a lipophilic moiety;
wherein the sense strand optionally further comprises an inverse abasic nucleotide
(InvAb) at the 5” end linked to the nucleotide at position 1 and/or an inverse abasic
nucleotide (InvAb) at the 3’ end linked to the nucleotide at position 21, and
wherein the sense strand optionally comprises at least two phosphorothioate linkages
at the 5’end and/or at least two phosphorothioate linkages at the 3’end;
and
(c) the antisense strand comprises 21 nucleotides having the sequence:
UUGGAGCCGAUCUUGGACUUG, wherein from the 5’end
(vi)  the nucleotide at position 1 is optionally modified with vinyl phosphonate
2’-O-methyl or cis-cyclobutyl phosphonate 2’-O-methyl;
(vii)  the nucleotide at one or more positions selected from 2, 14, and 16 is
optionally modified with 2’-deoxy-2’fluoro;
(viii) the nucleotide at one or more positions selected from 1, 3-6, 8-13, 15, and
17-21 is optionally modified with 2’-O-methyl;
(ix)  optionally, the nucleotide at one or more positions selected from 4, 5, and
7 is a deoxynucleotide;
x) optionally, the nucleotide at position 7 is s a 3’-O-methyl modified
nucleotide with 2’-5" linked phosphate, a (L)-a-threofuranosyl (3'-2")
modified nucleotide, or a glycol nucleic acid (GNA), or an unlocked

nucleic acid (UNA);
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wherein the antisense strand optionally comprises at least two phosphorothioate
linkages at the 5’end and/or at least two phosphorothioate linkages at the 3’end;
and

wherein the base pair at position 1 of the 5'-end of the antisense strand of the duplex is an

AU base pair.

29. The siRNA of claim 28, wherein in the sense strand, the nucleotide at two or more

positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl.

30. The siRNA of claim 28 or 29, wherein in the sense strand, the nucleotide at three or more

positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl.

31. The siRNA of any one of claims 28-30, wherein in the sense strand, the nucleotide at five

or more positions selected from 1-6, 8 and 12-21 is modified with 2’-O-methyl.

32. The siRNA of any one of claims 28-31, wherein in the sense strand, the nucleotide at

each of positions 1-6, 8, and 12-21 is modified with 2’-O-methyl.

33. The siRNA of any one of claims 28-32, wherein in the sense strand, the nucleotide at two

or more positions selected from 9-11 is modified with 2’-deoxy-2’fluoro.

34, The siRNA of any one of claims 28-33, wherein in the sense strand, the nucleotide at

each of positions 9-11 is modified with 2’-deoxy-2’fluoro.

35. The siRNA of any one of claims 28-34, wherein in the sense strand, the nucleotide at

position 7 comprises lipophilic moiety L22.
36. The siRNA of any one of claims 28-35, wherein the sense strand further comprises an

InvAb at both the 5° end linked to the nucleotide at position 1 and at the 3’ end linked to the

nucleotide at position 21.
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37. The siRNA of any one of claims 28-36, wherein the sense strand comprises two

phosphorothioate linkages at both the 5’end and the 3’end.

38. The siRNA of any one of claims 28-37, wherein in the antisense strand, the nucleotide at

two or more positions selected from 1, 3-6, 8-13, 15, and 17-21 is modified with 2’-O-methyl.

39. The siRNA of any one of claims 28-38, wherein in the antisense strand, the nucleotide at

three or more positions selected from 1, 3-6, 8-13, 15, and 17-21 is modified with 2’-O-methyl.

40. The siRNA of any one of claims 28-39, wherein in the antisense strand, the nucleotide at

five or more positions selected from 1, 3-6, 8-13, 15, and 17-21 is modified with 2’-O-methyl.

41. The siRNA of any one of claims 28-40, wherein in the antisense strand, the nucleotide at

each of positions 1, 3, 6, 8-13, 15, and 17-21 is modified with 2’-O-methyl.

42. The siRNA of any one of claims 28-41, wherein in the antisense strand, the nucleotide at

two or more positions selected from 2, 14, and 16 is modified with 2’-deoxy-2’fluoro.
43. The siRNA of any one of claims 28-42, wherein in the antisense strand, wherein in the
antisense strand, the nucleotide at each of positions 2, 14, and 16 is modified with 2’-deoxy-

2’fluoro.

44. The siRNA of any one of claim 28-43, wherein in the antisense strand, the nucleotides at

position 4 and at position 5 are each modified with 2’-O-methyl.

45. The siRNA of any one of claim 28-43, wherein in the antisense strand, the nucleotide at

position 4 is modified with 2’-O-methyl and the nucleotide at position 5 is a deoxynucleotide.

46. The siRNA of any one of claim 28-43, wherein in the antisense strand, the nucleotide at

position 4 is a deoxynucleotide and the nucleotide at position 5 is modified with 2’-O-methyl.
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47. The siRNA of any one of claims 28-46, wherein the antisense strand comprises two

phosphorothioate linkages at both the 5’end and the 3’end.

48. The siRNA of claim 28, wherein the sense strand comprises nucleotides having the

sequence of SEQ ID NO: 333, 541, 547, 557, or 569.

49. The siRNA of claim 28 or 48, wherein the antisense strand comprises nucleotides having

the sequence of SEQ ID NO: 334, 542, 548, 558, or 570.

50. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 333,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 334.

S1. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 335,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 336.

52. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 339,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 340.

53. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 341,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 342.
54. An siRNA comprising a sense strand and an antisense strand forming a double stranded

duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 507,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 508.
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35. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 509,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 510.

56. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 511,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 512.

57. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 513,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 514.

58. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 515,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 516.

59. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 521,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 522.

60. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 527,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 528.

61. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 531,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 532.
62. An siRNA comprising a sense strand and an antisense strand forming a double stranded

duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 533,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 534.
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63. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 541,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 542.

64. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 547,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 548.

65. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 557,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 558.

66. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 567,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 568.

67. An siRNA comprising a sense strand and an antisense strand forming a double stranded
duplex, wherein the sense strand comprises nucleotides having the sequence of SEQ ID NO: 569,

and the antisense strand comprises nucleotides having the sequence of SEQ ID NO: 570.

68. A composition comprising the siRNA agent of any one of claims 1-67, and a carrier.
69. A method of inhibiting expression of MAPT gene in a cell or population of cells, the
method comprising contacting the cell or population of cells with the siRNA of any one of

claims 1-67, or with the composition of claim 68.

70. A small interfering ribonucleic acid (siRNA) comprising a sense strand and an antisense
strand forming a double stranded region, wherein:
(a) the antisense strand comprises or consists of a nucleotide sequence corresponding to any

one of the antisense nucleotide sequences in Tables 1, 2, 3,4, 5,9, or 33;
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(b) the sense strand comprises or consists of a nucleotide sequence corresponding to any one
of the sense nucleotide sequences in Tables 1, 2, 3,4, 5, 9, or 33; or

(c) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 1, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the
same row of Table 1;

(d) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 2, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the
same row of Table 2;

(e) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 3, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the
same row of Table 3;

(f) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 4, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the
same row of Table 4;

(g) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 5, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the
same row of Table 5;

(h) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 5, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the
same row of Table 9; or

(i) the antisense strand comprises or consists of a nucleotide sequence corresponding to an
antisense nucleotide sequence in a row of Table 5, and the sense strand comprises or
consists of a nucleotide sequence corresponding to the sense nucleotide sequence in the

same row of Table 33.
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1. The siRNA agent of claim 70(a), 70(b), or 70(c), wherein the antisense strand, the sense

strand, the antisense strand, or both comprise at least one modified nucleotide.

72. The siRNA agent of claim 70(a), 70(b), 70(c), or 71, wherein the antisense strand, the

sense strand, the antisense strand, or both comprise at least one modified internucleoside linkage.

73. The siRNA agent of any one of claims 70-72, wherein the antisense strand, sense strand,

or both the antisense and sense strand is conjugated to one or more lipophilic moieties.
74. The siRNA agent of claim 73, wherein the one or more lipophilic moieties are selected
from L1, L2, L3, L4, LS5, L6, L7, L8, L9, L10, L11, L12,L13, L14, L15,L16, L17, L18, L19,

L20, L21, L22, L23, and L24.

75. A composition comprising the siRNA agent of any one of claims 70-74, and a carrier.
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