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COMPOUNDS AND METHODS FOR REDUCING PLN EXPRESSION

Sequence Listing
The present application is being filed along with a Sequence Listing in electronic format. The Sequence Listing
is provided as a file entitled BIOL0421WOSEQ_ST25.txt, created on February 9, 2022, which is 499 KB in size. The

information in the electronic format of the sequence listing is incorporated herein by reference in its entirety.

Field

Provided are oligomeric agents, oligomeric compounds, methods, and pharmaceutical compositions for reducing
the amount or activity of PLN RNA in a cell or animal, and in certain instances reducing the amount of PLN protein in a
cell or animal. Such oligomeric agents, oligomeric compounds, methods, and pharmaceutical compositions are useful to

treat cardiomyopathy, heart failure, or arrhythmia.

Background

Heart disease is the leading cause of death worldwide. Cardiomyopathy refers to heart muscle diseases that
weaken the heart and make it unable to pump effectively. As the heart gets weaker during cardiomyopathy, normal heart
muscle can thicken, stiffen, or thin out, impairing its ability to pump blood which can lead to heart failure. Arrhythmia is
an irregular or abnormal heartbeat and the leading cause of sudden cardiac deaths. Arrhythmia originating in the lower
chambers of the heart, called the ventricles, are particularly dangerous and cause the heart to beat too fast, which impairs
blood circulation and can result in cardiac arrest. Ventricular fibrillation (vfib) is a rapid uncoordinated heart rthythm in
which the heart’s electrical signals often lack a normal and repetitive pattern. Ventricular tachycardia (vtac) is a rapid
heart rhythm, which if too fast, can prevent the heart from effectively beating or pumping blood to the entire body and

cause loss of consciousness.

Summary

Oligomeric agents, oligomeric compounds, methods, and pharmaceutical compositions of certain embodiments
described herein are useful for reducing or inhibiting PLN expression in a cell or animal. In certain embodiments, PLN
RNA or protein levels can be reduced in a cell or animal. Also provided are methods of treating cardiomyopathy, heart

failure, or arrhythmia.

Detailed Description

It is to be understood that both the foregoing general description and the following detailed description are
exemplary and explanatory only and are not restrictive. Herein, the use of the singular includes the plural unless
specifically stated otherwise. As used herein, the use of “or” means “and/or” unless stated otherwise. Furthermore, the
use of the term “including” as well as other forms, such as “includes” and “included”, is not limiting. Also, terms such as
“element” or “component” encompass both elements and components comprising one unit and elements and components
that comprise more than one subunit, unless specifically stated otherwise.

The section headings used herein are for organizational purposes only and are not to be construed as limiting the

subject matter described. All documents, or portions of documents, cited in this application, including, but not limited to,
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patents, patent applications, articles, books, and treatises, are hereby expressly incorporated-by-reference for the portions

of the document discussed herein, as well as in their entirety.

DEFINITIONS

Unless specific definitions are provided, the nomenclature used in connection with, and the procedures and
techniques of, analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical chemistry described
herein are those well-known and commonly used in the art. Where permitted, all patents, applications, published
applications and other publications and other data referred to throughout in the disclosure are incorporated by reference
herein in their entirety.

Unless otherwise indicated, the following terms have the following meanings:

As used herein, “2’-deoxynucleoside” means a nucleoside comprising a 2’-H(H) deoxyfuranosyl sugar moiety.
In certain embodiments, a 2’-deoxynucleoside is a 2’-f-D-deoxynucleoside and comprises a 2’-B-D-deoxyribosyl sugar
moiety, which has the B-D ribosyl configuration as found in naturally occurring deoxyribonucleic acids (DNA). In certain
embodiments, a 2’-deoxynucleoside may comprise a modified nucleobase or may comprise an RNA nucleobase (uracil).

As used herein, “2°-MOE” means a 2’-OCH>CH,OCHj; group in place of the 2°-OH group of a furanosyl sugar
moiety. A “2’°-MOE sugar moiety” means a sugar moiety with a 2’-OCH,CH,OCH3 group in place of the 2°-OH group
of a furanosyl sugar moiety. Unless otherwise indicated, a 2’-MOE sugar moiety is in the -D-ribosyl configuration.
“MOE” means O-methoxyethyl.

As used herein, “2°-MOE nucleoside” means a nucleoside comprising a 2’-MOE sugar moiety.

As used herein, “2°-OMe” means a 2’-OCH; group in place of the 2°-OH group of a furanosyl sugar moiety.
A“2’-O-methyl sugar moiety” or “2°-OMe sugar moiety” means a sugar moiety with a 2’-OCH3 group in place of the 2°-
OH group of a furanosyl sugar moiety. Unless otherwise indicated, a 2’-MOE sugar moiety is in the B-D-ribosyl
configuration.

As used herein, “2°-OMe nucleoside™ means a nucleoside comprising a 2°-OMe sugar moiety.

As used herein, “2’-substituted nucleoside” means a nucleoside comprising a 2’-substituted sugar moiety. As
used herein, “2’-substituted” in reference to a sugar moiety means a sugar moiety comprising at least one 2'-substituent
group other than H or OH.

As used herein, “3’ target site” refers to the 3’-most nucleotide of a target nucleic acid which is complementary
to an antisense oligonucleotide, when the antisense oligonucleotide is hybridized to the target nucleic acid.

As used herein, “5’ target site” refers to the 5°-most nucleotide of a target nucleic acid which is complementary
to an antisense oligonucleotide, when the antisense oligonucleotide is hybridized to the target nucleic acid.

As used herein, “5-methylcytosine” means a cytosine modified with a methyl group attached to the 5 position.
A 5-methyl cytosine is a modified nucleobase.

As used herein, “abasic sugar moiety” means a sugar moiety of a nucleoside that is not attached to a nucleobase.
Such abasic sugar moieties are sometimes referred to in the art as “abasic nucleosides.”

Asused herein, “bicyclic sugar” or “bicyclic sugar moiety” means a modified sugar moiety comprising two rings,
wherein the second ring is formed via a bridge connecting two of the atoms in the first ring thereby forming a bicyclic
structure. In certain embodiments, the first ring of the bicyclic sugar moiety is a furanosyl moiety. In certain embodiments,

the bicyclic sugar moiety does not comprise a furanosyl moiety.
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As used herein, “chirally enriched population” means a plurality of molecules of identical molecular formula,
wherein the number or percentage of molecules within the population that contain a particular stereochemical
configuration at a particular chiral center is greater than the number or percentage of molecules expected to contain the
same particular stereochemical configuration at the same particular chiral center within the population if the particular
chiral center were stereorandom. Chirally enriched populations of molecules having multiple chiral centers within each
molecule may contain one or more stereorandom chiral centers. In certain embodiments, the molecules are modified
oligonucleotides.  In certain embodiments, the molecules are oligomeric compounds comprising modified
oligonucleotides.

As used herein, “cleavable moiety” means a bond or group of atoms that is cleaved under physiological
conditions, for example, inside a cell, an animal, or a human.

As used herein, “complementary” in reference to an oligonucleotide means that at least 70% of the nucleobases
of the oligonucleotide and the nucleobases of another nucleic acid or one or more regions thereof are capable of hydrogen
bonding with one another when the nucleobase sequence of the oligonucleotide and the other nucleic acid are aligned in
opposing directions. “Complementary region” in reference to a region of an oligonucleotide means that at least 70% of
the nucleobases of that region and the nucleobases of another nucleic acid or one or more regions thereof are capable of
hydrogen bonding with one another when the nucleobase sequence of the oligonucleotide and the other nucleic acid are
aligned in opposing directions. Complementary nucleobases mean nucleobases that are capable of forming hydrogen
bonds with one another. Complementary nucleobase pairs include adenine (A) and thymine (T), adenine (A) and uracil
(U), cytosine (C) and guanine (G), 5-methy] cytosine (mC) and guanine (G). Certain modified nucleobases that pair with
natural nucleobases or with other modified nucleobases are known in the art and are not considered complementary
nucleobases as defined herein unless indicated otherwise. For example, inosine can pair, but is not considered
complementary, with adenosine, cytosine, or uracil. Complementary oligonucleotides and/or nucleic acids need not have
nucleobase complementarity at each nucleoside. Rather, some mismatches are tolerated. As used herein, “fully
complementary” or “100% complementary” in reference to oligonucleotides means that oligonucleotides are
complementary to another oligonucleotide or nucleic acid at each nucleoside of the oligonucleotide.

As used herein, “conjugate group” means a group of atoms that is directly attached to an oligonucleotide.
Conjugate groups include a conjugate moicty and a conjugate linker that attaches the conjugate moiety to the
oligonucleotide.

As used herein, “conjugate linker” means a single bond or a group of atoms comprising at least one bond that
connects a conjugate moiety to an oligonucleotide.

As used herein, “conjugate moiety” means a group of atoms that modifies one or more properties of a molecule
compared to the identical molecule lacking the conjugate moiety, including but not limited to pharmacodynamics,
pharmacokinetics, stability, binding, absorption, tissue distribution, cellular distribution, cellular uptake, charge and
clearance.

As used herein, “constrained ethyl” or “cEt” or “cEt modified sugar moiety” means a 3-D ribosyl bicyclic sugar
moiety wherein the second ring of the bicyclic sugar is formed via a bridge connecting the 4’-carbon and the 2’-carbon of
the B-D ribosyl sugar moiety, wherein the bridge has the formula 4'-CH(CH3)-O-2', and wherein the methyl group of the
bridge is in the .S configuration.

As used herein, “cEt nucleoside” means a nucleoside comprising a cEt modified sugar moiety.



WO 2022/173976 PCT/US2022/016015

As used herein, “deoxy region” means a region of 5-12 contiguous nucleotides, wherein at least 70% of the
nucleosides comprise a f-D-2’-deoxyribosyl sugar moiety. In certain embodiments, a deoxy region is the gap of a gapmer.

As used herein, “hotspot region” is a range of nucleobases on a target nucleic acid that is amenable to oligomeric
agent or oligomeric compound-mediated reduction of the amount or activity of the target nucleic acid.

As used herein, “internucleoside linkage” is the covalent linkage between adjacent nucleosides in an
oligonucleotide. As used herein “modified internucleoside linkage” means any internucleoside linkage other than a
phosphodiester internucleoside linkage.

As used herein, “linked nucleosides” are nucleosides that are connected in a contiguous sequence (i.e., no
additional nucleosides are presented between those that are linked).

Asused herein, “linker-nucleoside” means a nucleoside that links, either directly or indirectly, an oligonucleotide
to a conjugate moiety. Linker-nucleosides are located within the conjugate linker of an oligomeric compound. Linker-
nucleosides are not considered part of the oligonucleotide portion of an oligomeric compound even if they are contiguous
with the oligonucleotide.

As used herein, “mismatch” or “non-complementary” means a nucleobase of a first nucleic acid sequence that is
not complementary with the corresponding nucleobase of a second nucleic acid sequence or target nucleic acid when the
first and second nucleic acid sequences are aligned.

As used herein, “motif” means the pattern of unmodified and/or modified sugar moieties, nucleobases, and/or
internucleoside linkages, in an oligonucleotide.

As used herein, “modified nucleoside™ means a nucleoside comprising a modified nucleobase and/or a modified
sugar moiety.

As used herein, “non-bicyclic modified sugar moiety” means a modified sugar moicty that comprises a
modification, such as a substituent, that does not form a bridge between two atoms of the sugar to form a second ring.

As used herein, "nucleobase" means an unmodified nucleobase or a modified nucleobase. A nucleobase is a
heterocyclic moiety. As used herein an “unmodified nucleobase” is adenine (A), thymine (T), cytosine (C), uracil (U), or
guanine (G). Asused herein, a “modified nucleobase™ is a group of atoms other than unmodified A, T, C, U, or G capable
of pairing with at least one other nucleobase. A “5-methyl cytosine” is a modified nucleobase. A universal base is a
modified nucleobase that can pair with any one of the five unmodified nucleobases.

As used herein, “nucleobase sequence” means the order of contiguous nucleobases in a nucleic acid or
oligonucleotide independent of any sugar or internucleoside linkage modification.

As used herein, “nucleoside” means a compound or fragment of a compound comprising a nucleobase and a
sugar moiety. The nucleobase and sugar moiety are each, independently, unmodified or modified.

As used herein, "oligomeric agent" means an oligomeric compound and optionally one or more additional
features, such as a second oligomeric compound. An oligomeric agent may be a single-stranded oligomeric compound or
may be an oligomeric duplex formed by two complementary oligomeric compounds.

As used herein, "oligomeric compound" means an oligonucleotide and optionally one or more additional features,
such as a conjugate group or terminal group. An oligomeric compound may be paired with a second oligomeric compound
that is complementary to the first oligomeric compound or may be unpaired. A “singled-stranded oligomeric compound”

is an unpaired oligomeric compound.
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The term “oligomeric duplex” means a duplex formed by two oligomeric compounds having complementary
nucleobase sequences.

As used herein, "oligonucleotide" means a strand of linked nucleosides connected via internucleoside linkages,
wherein each nucleoside and internucleoside linkage may be modified or unmodified. Unless otherwise indicated,
oligonucleotides consist of 8-50 linked nucleosides. Asused herein, “modified oligonucleotide” means an oligonucleotide,
wherein at least one nucleoside or internucleoside linkage is modified. As used herein, “unmodified oligonucleotide”
means an oligonucleotide that does not comprise any nucleoside modifications or internucleoside modifications.

As used herein, “pharmaceutically acceptable carrier or diluent” means any substance suitable for use in
administering to an animal. Certain such carriers enable pharmaceutical compositions to be formulated as, for example,
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspension and lozenges for the oral ingestion by a subject.
In certain embodiments, a pharmaceutically acceptable carrier or diluent is sterile water, sterile saline, sterile buffer
solution or sterile artificial cerebrospinal fluid.

As used herein “pharmaceutically acceptable salts” means physiologically and pharmaceutically acceptable salts
of compounds. Pharmaceutically acceptable salts retain the desired biological activity of the parent compound and do not
impart undesired toxicological effects thereto.

As used herein “pharmaceutical composition” means a mixture of substances suitable for administering to a
subject. For example, a pharmaceutical composition may comprise an oligomeric compound and a sterile aqueous solution.
In certain embodiments, a pharmaceutical composition shows activity in free uptake assay in certain cell lines.

Asused herein, “phosphodiester linkage” means a linking group having the following structure:

In certain embodiments, a phosphodiester linkage is an internucleoside linkage. In certain embodiments, a phosphodiester
linkage links a conjugate moiety to a modified oligonucleotide.

As used herein “prodrug” means a therapeutic agent in a first form outside the body that is converted to a second
form within an animal or cells thereof. Typically, conversion of a prodrug within the animal is facilitated by the action of
an enzymes (e.g., endogenous or viral enzyme) or chemicals present in cells or tissues and/or by physiologic conditions.
In certain embodiments, the first form of the prodrug is less active than the second form. In certain embodiments, a prodrug
comprises a cell-targeting moiety and at least one active compound.

As used herein, “stabilized phosphate group” means a 5°-phosphate analog that is metabolically more stable than
a 5’-phosphate as naturally occurs on DNA or RNA.

As used herein, “standard cell assay” means the assays described in the Examples and reasonable variations
thereof.

As used herein, “stereorandom chiral center” in the context of a population of molecules of identical molecular
formula means a chiral center having a random stereochemical configuration. For example, in a population of molecules
comprising a stereorandom chiral center, the number of molecules having the (S) configuration of the stereorandom chiral

center may be but is not necessarily the same as the number of molecules having the (R) configuration of the stereorandom
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chiral center. The stereochemical configuration of a chiral center is considered random when it is the result of a synthetic
method that is not designed to control the stereochemical configuration. In certain embodiments, a stereorandom chiral
center is a stereorandom phosphorothioate internucleoside linkage.

As used herein, “sugar moiety” means an unmodified sugar moiety or a modified sugar moiety. As used herein,
“unmodified sugar moiety” means a 2’-OH(H) ribosyl moiety, as found in RNA (an “unmodified RNA sugar moiety™), or
a2’-H(H) deoxyribosyl sugar moiety, as found in DNA (an “unmodified DNA sugar moiety”’). Unmodified sugar moieties
have one hydrogen at each of the 1°, 3°, and 4’ positions, an oxygen at the 3” position, and two hydrogens at the 5’ position.
As used herein, “modified sugar moiety” or “modified sugar” means a modified furanosyl sugar moiety or a sugar
surrogate.

As used herein, "sugar surrogate" means a modified sugar moiety having other than a furanosyl moiety that can
link a nucleobase to another group, such as an internucleoside linkage, conjugate group, or terminal group in an
oligonucleotide. Modified nucleosides comprising sugar surrogates can be incorporated into one or more positions within
an oligonucleotide and such oligonucleotides are capable of hybridizing to complementary oligomeric compounds or
target nucleic acids.

As used herein, “target nucleic acid” and “target RNA” mean a nucleic acid that an oligomeric compound is
designed to affect. Target RNA means an RNA transcript and includes pre-mRNA and mRNA unless otherwise specified.

As used herein, “target region” means a portion of a target nucleic acid to which an oligomeric compound is
designed to hybridize.

As used herein, "terminal group" means a chemical group or group of atoms that is covalently linked to a terminus
of an oligonucleotide.

As used herein, “antisense activity” means any detectable and/or measurable change attributable to the
hybridization of an antisense compound to its target nucleic acid. In certain embodiments, antisense activity is a decrease
in the amount or expression of a target nucleic acid or protein encoded by such target nucleic acid compared to target
nucleic acid levels or target protein levels in the absence of the antisense compound. In certain embodiments, antisense
activity is the modulatin of splicing of a target pre-mRNA.

As used herein, “antisense agent” means an antisense compound and optionally one or more additional features,
such as a sense compound.

As used herein, “antisense compound” means an antisense oligonucleotide and optionally one or more additional
features, such as a conjugate group.

Asused herein, “sense compound” means a sense oligonucleotide and optionally one or more additional features,
such as a conjugate group.

As used herein, “antisense oligonucleotide” means an oligonucleotide, including the oligonucleotide portion of
an antisense compound, that is capable of hybridizing to a target nucleic acid and is capable of at least one antisense
activity. Antisense oligonucleotides include but are not limited to antisense RNAIi oligonucleotides and antisense RNase
H oligonucleotides.

As used herein, “sense oligonucleotide” means an oligonucleotide, including the oligonucleotide portion of a
sense compound, that is capable of hybridizing to an antisense oligonucleotide.

As used herein, “gapmer ” means a modified oligonucleotide comprising an internal region positioned between

external regions having one or more nucleosides, wherein the nucleosides comprising the internal region are chemically
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distinct from the nucleoside or nucleosides comprising the external regions, and wherein the modified oligonucleotide
supports RNAse H cleavage. The internal region may be referred to as the “gap” and the external regions may be referred
to as the “wings.” In certain embodiments, the internal region is a deoxy region. The positions of the internal region or
gap refer to the order of the nucleosides of the internal region and are counted starting from the 5’-end of the internal
region. Unless otherwise indicated, “gapmer” refers to a sugar motif. In certain embodiments, each nucleoside of the gap
is a 2’-B-D-deoxynucleoside. In certain embodiments, the gap comprises one 2’-substituted nucleoside at position 1, 2, 3,
4, or 5 of the gap, and the remainder of the nucleosides of the gap are 2’-f-D-deoxynucleosides. As used herein, the term
“MOE gapmer” indicates a gapmer having a gap comprising 2’-f-D-deoxynucleosides and wings comprising 2°-MOE
nucleosides. As used herein, the term “mixed wing gapmer” indicates a gapmer having wings comprising modified
nucleosides comprising at least two different sugar modifications. Unless otherwise indicated, a gapmer may comprise
one or more modified internucleoside linkages and/or modified nucleobases and such modifications do not necessarily
follow the gapmer pattern of the sugar modifications.

As used herein, “cell-targeting moiety” means a conjugate group or portion of a conjugate group that is capable
of binding to a particular cell type or particular cell types.

As used herein, “hybridization” means the annealing of oligonucleotides and/or nucleic acids. While not limited
to a particular mechanism, the most common mechanism of hybridization involves hydrogen bonding, which may be
Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding, between complementary nucleobases. In certain
embodiments, complementary nucleic acid molecules include, but are not limited to, an antisense compound and a nucleic
acid target. In certain embodiments, complementary nucleic acid molecules include, but are not limited to, an
oligonucleotide and a nucleic acid target.

As used herein, “RNAi agent” means an antisense agent that acts, at least in part, through RISC or Ago2 to
modulate a target nucleic acid and/or protein encoded by a target nucleic acid. RNAi agents include, but are not limited
to double-stranded siRNA, single-stranded RNAi (ssRNAi), and microRNA, including microRNA mimics. RNAi agents
may comprise conjugate groups and/or terminal groups. In certain embodiments, an RNAi agent modulates the amount
and/or activity, of a target nucleic acid. The term RNAi agent excludes antisense agents that act through RNase H.

Asused herein, “RNase H agent” means an antisense agent that acts through RNase H to modulate a target nucleic
acid and/or protein encoded by a target nucleic acid. In certain embodiments, RNase H agents are single-stranded. In
certain embodiments, RNase H agents are double-stranded. RNase H compounds may comprise conjugate groups and/or
terminal groups. In certain embodiments, an RNase H agent modulates the amount and/or activity of a target nucleic acid.
The term RNase H agent excludes antisense agents that act principally through RISC/Ago2.

As used herein, “treating” means improving a subject’s disease or condition by administering an oligomeric agent
or oligomeric compound described herein. In certain embodiments, treating a subject improves a symptom relative to the
same symptom in the absence of the treatment. In certain embodiments, treatment reduces in the severity or frequency of
a symptom, or delays the onset of a symptom, slows the progression of a symptom, or slows the severity or frequency of
a symptom.

As used herein, “therapeutically effective amount” means an amount of a pharmaceutical agent or composition
that provides a therapeutic benefit to an animal. For example, a therapeutically effective amount improves a symptom of

a discase.
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CERTAIN EMBODIMENTS

1. An oligomeric compound comprising a modified oligonucleotide consisting of 8 to 80 linked
nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is at least 80% complementary to an equal
length portion of a PLN nucleic acid, and wherein the modified oligonucleotide has at least one modification selected from

a modified sugar moiety and a modified internucleoside linkage.

2. The oligomeric compound of embodiment 1, wherein the PLN nucleic acid has the nucleobase sequence
of SEQ ID NOs: 1 or 2.
3. The oligomeric compound of embodiment 1 or 2, wherein the nucleobase sequence of the modified

oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 3278-3293, 3281-3296,
3282-3297, 3284-3299, 3286-3301, 3287-3302, 3288-3303, 3327-3342, 3329-3344, 3332-3347, 3333-3348, 3336-3351,
3337-3352, 3338-3353, 3339-3354, 3340-3355, 3341-3356, 3343-3358, 3345-3360, 3348-3363, 3349-3364, 3350-3365,
3351-3366, 3352-3367, 3353-3368, 3354-3369, 3355-3370, 3356-3371, 3357-3372, 3358-3373, 3395-3410, 3396-3411,
3405-3420, 3406-3421, 3408-3423, 3409-3424, 3410-3425, 3412-3427, 3496-3511, 3497-3512, 3498-3513, 3499-3514,
3598-3613, 3612-3627, 3614-3629, 3615-3630, 3616-3631, 3617-3632, 3618-3633, 3619-3634, 3620-3635, 3622-3637,
3703-3718, 3704-3719, 3715-3730, 3716-3731, 3723-3738, 3724-3739, 3799-3814, 3801-3816, 3802-3817, 3803-3818,
3804-3819, 3805-3820, 3806-3821, 3807-3822, 3808-3823, 3809-3824, 3811-3826, 3814-3829, 3815-3830, 3816-3831,
3817-3832, 3821-3836, 3823-3838, 3830-3845, 3831-3846, 3848-3863, 3849-3864, 3850-3865, 3851-3866, 3861-3876,
3863-3878, 3864-3879, 3869-3884, 3871-3886, 3976-3991, 3977-3992, 3978-3993, 3980-3995, 3981-3996, 4116-4131,
4159-4174, 4204-4219, 4207-4222, 4208-4223, 4209-4224, 4210-4225, 4211-4226, 4212-4227, 4214-4229, 4221-4236,
4231-4246, 4232-4247, 4233-4248, 4234-4249, 4235-4250, 4236-4251, 4238-4253, 4252-4267, 4253-4268, 4266-4281,
4348-4363, 4349-4364, 4350-4365, 4367-4382, 4373-4388, 4374-4389, 4375-4390, 4510-4525, 4511-4526, 4513-4528,
4515-4530, 4516-4531, 4517-4532, 4518-4533, 4519-4534, 4530-4545, 4537-4552, 4539-4554, 4540-4555, 4541-4556,
4542-4557, 4543-4558, 4544-4559, 4545-4560, 4562-4577, 4614-4629, 4617-4632, 4619-4634, 4620-4635, 4621-4636,
4622-4637, 4623-4638, 4624-4639, 4638-4653, 4640-4655, 4641-4656, 4642-4657, 4643-4658, 4665-4680, 4672-4687,
4693-4708, 4694-4709, 4695-4710, 4696-4711, 4697-4712, 4750-4765, 4751-4766, 4752-4767, 4753-4768, 4774-4789,
4802-4817, 4804-4819, 4805-4820, 4806-4821, 4807-4822, 4823-4838, 4825-4840, 4826-4841, 4828-4843, 4860-4875,
4862-4877, 4869-4884, 4872-4887, 4874-4889, 4878-4893, 4881-4896, 4883-4898, 4884-4899, 4942-4957, 4943-4958,
4945-4960, 4946-4961, 4957-4972, 4958-4973, 4960-4975, 4961-4976, 4964-4979, 4965-4980, 4966-4981, 4968-4983,
4969-4984, 4971-4986, 4972-4987, 4974-4989, 4984-4999, 4985-5000, 4987-5002, 4988-5003, 5024-5039, 5127-5142,
5133-5148, 5134-5149, 5158-5173, 5159-5174, 5160-5175, 5163-5178, 5294-5309, 5341-5356, 5359-5374, 5394-5409,
5399-5414, 5400-5415, 5401-5416, 5402-5417, 5404-5419, 5411-5426, 5413-5428, 5414-5429, 5415-5430, 5416-5431,
5417-5432, 5418-5433, 5419-5434, 5421-5436, 5427-5442, 5428-5443, 5489-5504, 5494-5509, 5495-5510, 5497-5512,
5498-5513, 5498-5515, 5498-5517, 5499-5514, 5499-5515, 5499-5516, 5499-5518, 5500-5515, 5500-5516, 5500-5517,
5501-5516, 5501-5514, 5501-5517, 5502-5517, 5502-5515, 5503-5518, 5504-5519, 5505-5520, 5506-5521, 5511-5526,
5532-5547, 5533-5548, 5534-5549, 5547-5562, 5557-5572, 5558-5573, 5559-5574, 5560-5575, 5562-5577, 5563-5578,
5565-5580, 5599-5614, 5673-5688, 5674-5689, 5675-5690, 5676-5691, 5677-5692, 5678-5693, 5679-5694, 5694-5709,
5695-5710, 5696-5711, 5697-5712, 5698-5713, 5774-5789, 5827-5842, 5845-5860, 5847-5862, 5848-5863, 5850-5865,
5851-5866, 5855-5870, 5859-5874, 5924-5939, 5925-5940, 5926-5941, 5927-5942, 5929-5944, 5930-5945, 5931-5946,
5932-5947, 6008-6023, 6009-6024, 6039-6054, 6053-6068, 6054-6069, 6055-6070, 6059-6074, 6066-6081, 6069-6084,
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6070-6085, 6076-6091, 6092-6107, 6098-6113, 6112-6127, 6114-6129, 6117-6132, 6118-6133, 6119-6134, 6124-6139,
6125-6140, 6126-6141, 6147-6162, 6154-6169, 6155-6170, 6156-6171, 6157-6172, 6176-6191, 6177-6192, 6185-6200,
6186-6201, 6187-6202, 6188-6203, 6202-6217, 6209-6224, 6243-6258, 6249-6264, 6267-6282, 6268-6283, 6274-6289,
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15973-15988, 15974-15989, 15979-15994, 15980-15995, 16000-16015, 16008-16023, 16010-16025, 16026-16041,
16027-16042, 16030-16045, 16032-16047, 16034-16049, 16036-16051, 16037-16052, 16038-16053, 16039-16054,
16056-16071, 16057-16072, 16080-16095, 16117-16132, 16118-16133, 16216-16231, 16248-16263, 16265-16280,
16266-16281, 16268-16283, 16269-16284, 16273-16288, 16300-16315, 16305-16320, 16306-16321, 16327-16342,
16329-16344, 16422-16437, 16427-16442, 16428-16443, 16550-16565, 16557-16572, 16564-16579, 16569-16584,
16582-16597, 16592-16607, 16617-16632, or 16676-16691 of SEQ ID NO: 2.

4. The oligomeric compound of any of embodiments 1-3, wherein the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 3341-3368, 4516-4533,
5498-5517, 14337-14357, 14569-14588, 14607-14631, 14683-14703, 14828-14848, 14939-14958, 15222-15243, or
15251-15273 of SEQ ID NO: 2.
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5. The oligomeric compound of any of embodiments 1-4, wherein the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 5499-5514, 5500-5515,
5501-5516, 14686-14701, 14941-14956, 14942-14957, or 15224-15239 of SEQ ID NO: 2.

6. The oligomeric compound of any of embodiments 1-5, wherein the nucleobase sequence of the modified
oligonucleotide is at least 85%, at least 90%, at least 95%, or 100% complementary to an equal length portion of the PLN
nucleic acid.

7. An oligomeric compound, wherein the oligomeric compound comprises a modified oligonucleotide
consisting of 8 to 80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide comprises at
least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18,
at least 19, or at least 20 contiguous nucleobases of any of the nucleobase sequences of any of SEQ ID NOs: 15-1712.

8. The oligomeric compound of embodiment 7, wherein the nucleobase sequence of the modified
oligonucleotide comprises the nucleobase sequence of any of SEQ ID NOs: 15-1712.

9. The oligomeric compound of embodiment 8, wherein the modified oligonucleotide has a nucleobase
sequence consisting of the nucleobase sequence of any of SEQ ID NOs: 15-1712.

10. The oligomeric compound of any of embodiments 7-9, wherein the modified oligonucleotide has a
nucleobase sequence comprising at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15,
or at least 16 contiguous nucleobases of any of the nucleobase sequences of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or
752.

11. The oligomeric compound of embodiment 10, wherein the modified oligonucleotide consists of 16 to
80 linked nucleoside, wherein the nucleobase sequence of the modified oligonucleotide comprises the nucleobase
sequence of any of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or 752.

12. The oligomeric compound of embodiment 11, wherein the modified oligonucleotide consists of 16
linked nucleosides and has a nucleobase sequence consisting of the nucleobase sequence of any one of SEQ ID NOs: 45,
120, 185, 609, 675, 737, or 752.

13. The oligomeric compound of any of embodiments 7-11, wherein the nucleobase sequence of the
modified oligonucleotide is at least 85%, at least 90%, at least 95%, or 100% complementary to an equal length portion
of a PLN nucleic acid, wherein the PLN nucleic acid has the nucleobase sequence of SEQ ID NOs: 1 or 2.

14. The oligomeric compound of any of embodiments 1-13, wherein the modified oligonucleotide consists
of 10 to 25, 10 to 30, 10 to 50, 12 to 20, 12 to 25, 12 to 30, 12 to 50, 13 to 20, 13 to 25, 13 to 30, 13 to 50, 14 to 20, 14 to
25, 14 t0 30, 14 to 50, 15 to 20, 15 to 25, 15 to 30, 15 to 50, 16 to 18,16 to 20, 16 to 25, 16 to 30, 16 to 50, 17 to 20, 17 to
25, 17 to 30, 17 to 50, 18 to 20, 18 to 25, 18 to 30, 18 to 50, 19 to 20, 19 to 25, 19 to 30, 19 to 50, 20 to 25, 20 to 30, 20
to 50, 21 to 25, 21 to 30, 21 to 50, 22 to 25, 22 to 30, 22 to 50, 23 to 25, 23 to 30, or 23 to 50 linked nucleosides.

15. The oligomeric compound of any of embodiments 1-14, wherein at least one nucleoside of the modified

oligonucleotide comprises a modified sugar moiety.

16. The oligomeric compound of embodiment 15, wherein the modified sugar moiety comprises a bicyclic
sugar moiety.
17. The oligomeric compound of embodiment 16, wherein the bicyclic sugar moiety comprises a 2°-4’

bridge selected from —O-CH,-; and -O-CH(CH3)-.
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18. The oligomeric compound of embodiment 15, wherein the modified sugar moiety comprises a non-
bicyclic modified sugar moiety.

19. The oligomeric compound of embodiment 18, wherein the non-bicyclic modified sugar moiety is a 2’-
MOE sugar moiety or 2’-OMe sugar moiety.

20. The oligomeric compound of any of embodiments 1-19, wherein at least one nucleoside of the modified
oligonucleotide compound comprises a sugar surrogate.

21 The oligomeric compound of any of embodiments 1-20, wherein the modified oligonucleotide
comprises at least one modified internucleoside linkage.

22. The oligomeric compound of embodiment 21, wherein at least one modified internucleoside linkage is
a phosphorothioate internucleoside linkage.

23. The oligomeric compound of embodiment 22, wherein each internucleoside linkage is a modified
internucleoside linkage.

24. The oligomeric compound of embodiment 23, wherein the modified internucleoside linkage is a
phosphorothioate internucleoside linkage.

25. The oligomeric compound of any of embodiments 1-20, wherein each internucleoside linkage of the
modified oligonucleotide is independently selected from a phosphodiester internucleoside linkage and a phosphorothioate
internucleoside linkage.

26. The oligomeric compound of any of embodiments 1-25, wherein the modified oligonucleotide

comprises at least one modified nucleobase.

27. The oligomeric compound of embodiment 26, wherein the modified nucleobase is 5-methylcytosine.
28. The oligomeric compound of embodiment 27, wherein each cytosine is a 5-methylcytosine.
29. The oligomeric compound of any of embodiments 1-28, wherein the modified oligonucleotide

comprises a deoxy region consisting of 5-12 contiguous 2’-deoxynucleosides.

30. The oligomeric compound of embodiment 29, wherein each nucleoside of the deoxy region is a 2°-3-D-
deoxynucleoside.
31. The oligomeric compound of embodiment 29 or 30, wherein the deoxy region consists of 6, 7, 8, 9, 10,

or 6-10 linked nucleosides.

32. The oligomeric compound of any of embodiments 29-31, wherein each nucleoside immediately adjacent
to the deoxy region comprises a modified sugar moiety.

33. The oligomeric compound of any of embodiments 29-32, wherein the deoxy region is flanked on the 5°-
side by a 5’-region consisting of 1-6 linked 5’-region nucleosides and on the 3’-side by a 3’-region consisting of 1-6 linked
3’-region nucleosides; wherein

the 3°-most nucleoside of the 5 external region comprises a modified sugar moiety; and

the 5’-most nucleoside of the 3’ external region comprises a modified sugar moiety.

34. The oligomeric compound of embodiment 33, wherein each nucleoside of the 3’ external region
comprises a modified sugar moiety.

35. The oligomeric compound of embodiment 33 or 34, wherein each nucleoside of the 5 external region
comprises a modified sugar moiety.

36. The oligomeric compound of embodiment 35, wherein the modified oligonucleotide has:
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a5’ external region consisting of 1-6 linked nucleosides;
a deoxy region consisting of 6-10 linked nucleosides; and

a 3’ external region consisting of 1-6 linked nucleosides;

wherein each of the 5° external region nucleosides and each of the 3° external region nucleosides is a cEt nucleoside or a
2’-MOE nucleoside; and each of the deoxy region nucleosides is a 2’-p-D-deoxynucleoside.

37. The oligomeric compound of any of embodiments 35, wherein the modified oligonucleotide has a sugar
motif comprising:

a5’ external region consisting of 3-6 linked nucleosides;

a deoxy region consisting of 7-8 linked nucleosides; and

a3’ external region consisting of 3-6 linked nucleosides; wherein
each of the 3’ external region nucleosides is selected from a 2°-MOE nucleoside and a cEt nucleoside, and the 5°
external region has the following formula:

(NK)n(Nd)Y(Nx)

wherein each Nk is a bicylic nucleoside, Nx 2°-OMe nucleoside and Nd is a 2’-B-D-deoxynucleoside;

and n is from 1-4.

38. Anoligomeric compound of any of embodiments 1-28, wherein the modified oligonucleotide has a sugar
motif (5’ to 3°) selected from: kkkddddddddddkkk, kkdddddddddkekek, kkkdddddddddkkke, kkkdyddddddddkkk,
kkddddddddddkk, kkkddddddddddkeee, kkkddddddddddkkee, kkkddddddddddkkkk, kkkkddddddddddkkk,
kkkddddddddddkeeee, kkkddddddddddkkeee, kkkkddddddddddkkkk, kkkkkddddddddddkkkkk, ekdddddddddkekek,
ekkddddddddddkkk, ekkdddddddddkkke, kedddddddddkekek, kekddddddddddkkk, kekdddddddddkkke,
kkeddddddddddkkk, and kkedddddddddkkke, wherein each “d” represents a 2’--D-deoxyribosyl sugar moiety, each
“y” represents a 2’-OMe sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each “k” represents a cEt
modified sugar moiety.

39. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: ™Cys"CrsAxsTasAds™Cas Tas TasGasAdgs Tas Tas™Cas Tis™Crs Ak (SEQ ID NO: 185), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

40. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: GisTisAksGasTasTdsAdsAdsGasAds Tas Tas Tas TksGis™Ci (SEQ ID NO: 752), wherein:

A = an adenine nucleobase,

nC = a 5-methyl cytosine nucleobase,
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G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt sugar moiety,

d = a 2’-p-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

41. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: AksmcksAksmCdsGdsAdsGdsTdsAdsTdsAdsTdsTdsAksGksGk (SEQ ID NO: 609), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

42, An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: AxsAksGasAds TasAdsTdsAdsGas TasAds TiksGesGrs TesAx (SEQ ID NO: 45), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

k = a cEt sugar moiety

d = a 2’-p-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

43, An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: Axs™CisGasAdsGasTasAds TdsAds Tds TasAksGesGrsAesAx (SEQ ID NO: 737), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

k = a cEt sugar moiety

d = a 2’-p-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.
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44. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: AksAksAdsGdsAdsTdsAdsTdsAdsGdsTdsAksTesGksGesTk (SEQ ID NOI 120), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a 2’-MOE sugar moiety,

k = a cEt sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

45, An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: "CusAws™CisGasAdsGas TasAds TasAds T as TasAxsGrsGrsAe (SEQ ID NO: 675), wherein:

A = an adenine nucleobase,
C = a 5-methyl cytosine nucleobase,
G = a guanine nucleobase,
T = a thymine nucleobase,
¢ = a 2’-MOE sugar moiety,
k = a cEt sugar moiety
d = a 2’-B-D-deoxyribosyl sugar moiety, and
s = a phosphorothioate internucleoside linkage.
46. The oligomeric compound of any of embodiments 1-45, wherein the oligomeric compound comprises a
conjugate group.
47. The oligomeric compound of embodiment 46, wherein the conjugate group comprises a conjugate linker

and a conjugate moiety.

48. The oligomeric compound of embodiment 46 or 47, wherein the conjugate linker consists of a single
bond.

49. The oligomeric compound of any of embodiments 46-48, wherein the conjugate linker is cleavable.

50. The oligomeric compound of any of embodiments 46-49, wherein the conjugate linker comprises 1-3

linker-nucleosides.

51 The oligomeric compound of any of embodiments 46-49, wherein the conjugate linker does not
comprise any linker nucleosides.

52. The oligomeric compound of any of embodiments 46-51, wherein the conjugate group is attached to the
modified oligonucleotide at the 5’-end of the modified oligonucleotide.

53. The oligomeric compound of any of embodiments 46-51, wherein the conjugate group is attached to the
modified oligonucleotide at the 3’-end of the modified oligonucleotide.

54. The oligomeric compound of any of embodiments 46-53, wherein the conjugate group comprises a C22
alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl,
C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl, C22 alkenyl, C20 alkenyl, C16 alkenyl, C10 alkenyl, C21
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alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl, C13 alkenyl, C12 alkenyl, C11 alkenyl, C9 alkenyl, C8
alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl.
55. The oligomeric compound of any of embodiments 46-54, wherein the conjugate moiety is a 6-

palmitamidohexyl conjugate moiety.

56. The oligomeric compound of any of embodiments 46-53, wherein the conjugate group has the following

structure:
w20 O
IP\O )J\/\/\/\/\/\/\/\
HO NN TN N
H .

57. The oligomeric compound of any of embodiments 46-56, wherein the conjugate group comprises a cell-
targeting moiety.

58. The oligomeric compound of embodiment 57, wherein the cell-targeting moiety has an affinity for TfR1.

59. The oligomeric compound of embodiment 58, wherein the cell-targeting moiety comprises an anti-TfR1

antibody or fragment thereof.
60. The oligomeric compound of embodiment 58, wherein the cell-targeting moiety comprises a protein or

peptide capable of binding TfR1.

61. The oligomeric compound of embodiment 58, wherein the cell-targeting moicty comprises an aptamer
capable of binding TfR1.
62. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: [C16-HA]oAksAksGdsAdsTdsAdsTdsAdsGdsTdsAdsTksGesGksTesAk (SEQ ID NOI 45), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a2’-MOE sugar moiety,

k = a cEt sugar moiety

d = a 2’-f-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and

H
WN\/\/\/\ o,
13 ©
[C16-HA] = 0 )
63. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: [C16'HA]oAkskasAksmCdsGdsAdsGdsTdsAdsTdsAdsTdsTdsAksGksGk (SEQ ID NO: 609), wherein:

A = an adenine nucleobase,
mC = a 5-methy] cytosine nucleobase,
G = a guanine nucleobase,

T = a thymine nucleobase,
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k = a cEt sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and
H

W N~ o /—57,

13

[C16-HA] = o )

64. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: [C16-HA]oGrsTrsAksGasTasTasAdsAdsGasAds TasTas Tas TisGis™Cr (SEQ ID NO: 752), wherein:

A = an adenine nucleobase,

"C = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and
w H NP N O/ILL.

13
[C16-HA] = )

65. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: [C16-HAJoAksAksAdsGasAds TasAds T asAdsGas TasAks TesGrsGes Tk (SEQ ID NO: 120), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a 2’-MOE sugar moiety,

k = a cEt sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and

N~~~
\91/3\[( 0

[C16-HA] = ]
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66. The oligomeric compound of any of embodiments 1 to 65, wherein the oligomeric compound comprises
a terminal group.
67. The oligomeric compound of embodiment 66, wherein the terminal group is an abasic sugar moiety.

68. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 45).
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69.
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An oligomeric compound according to the following chemical structure:

o
) N
| NH, ¢ f‘\NH
s -
N
o

(SEQ ID NO: 45), or a salt thereof.

70.

The oligomeric compound of embodiment 69, which is the sodium salt or potassium salt.
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71. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 609).
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72. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 609), or a salt thereof.
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73. The oligomeric compound of embodiment 72, which is the sodium salt or potassium salt.

74. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 752).
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75. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 752), or a salt thereof.

76. The oligomeric compound of embodiment 75, which is the sodium salt or potassium salt.
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77. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 120).
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78.

An oligomeric compound according to the following chemical structure:

I
@
0O-1-0O
1l
o) / o
=Nz
z>_§—
N\~

(SEQ ID NO: 120), or a salt thereof.

79.

The oligomeric compound of embodiment 78, which is the sodium salt or potassium salt.
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80. A modified oligonucleotide according to the following chemical structure:

z
I
N

(SEQ ID NO: 185).

28
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81.

Z
I
IS)

A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 185), or a salt thereof.

82.

The modified oligonucleotide of embodiment 81, which is the sodium salt or potassium salt.
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83. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 752).
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84. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 752), or a salt thereof.

85. The modified oligonucleotide of embodiment 84, which is the sodium salt or potassium salt.
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86. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 609).
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87. A modified oligonucleotide according to the following chemical structure:

NH,

HO

NH,

(SEQ ID NO: 609), or a salt thereof.

88. The modified oligonucleotide of embodiment 87, which is the sodium salt or potassium salt.
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89. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 45).
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90. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 45), or a salt thereof.

91. The modified oligonucleotide of embodiment 90, which is the sodium salt or potassium salt.
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92. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 737).
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93. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 737), or a salt thereof.

94, The modified oligonucleotide of embodiment 93, which is the sodium salt or potassium salt.
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A modified oligonucleotide according to the following chemical structure:

95.

o
T

(SEQ ID NO: 120).
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96. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 120), or a salt thereof.

97. The modified oligonucleotide of embodiment 96, which is the sodium salt or potassium salt.
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98. A modified oligonucleotide according to the following chemical structure:

of
$=P=0
o}

Na

(SEQ ID NO: 675).
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99. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 675), or a salt thereof.

100. The modified oligonucleotide of embodiment 99, which is the sodium salt or potassium salt.

101. A chirally enriched population of oligomeric compounds of any of embodiments 1-79 or modified
oligonucleotide of embodiments 80-100, wherein the population is enriched for modified oligonucleotides comprising
at least one particular phosphorothioate internucleoside linkage having a particular stereochemical configuration.

102. The chirally enriched population of embodiment 101, wherein the population is enriched for modified
oligonucleotides comprising at least one particular phosphorothioate internucleoside linkage having the (Sp) or (Rp)
configuration.

103. The chirally enriched population of embodiment 101, wherein the population is enriched for modified
oligonucleotides having a particular, independently selected stereochemical configuration at each phosphorothioate

internucleoside linkage.
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104. The chirally enriched population of embodiment 101, wherein the population is enriched for modified
oligonucleotides having the (Rp) configuration at one particular phosphorothioate internucleoside linkage and the (Sp)
configuration at each of the remaining phosphorothioate internucleoside linkages.

105. The chirally enriched population of embodiment 101, wherein the population is enriched for modified
oligonucleotides having at least 3 contiguous phosphorothioate internucleoside linkages in the Sp, Sp, and Rp
configurations, in the 5’ to 3’ direction.

106. A population of oligomeric compounds comprising the modified oligonucleotides of any of
embodiments 1-79, or a population of modified oligonucleotides of embodiments 80-100, wherein all of the
phosphorothioate internucleoside linkages of the modified oligonucleotide are stereorandom.

107. An oligomeric duplex, comprising a first oligomeric compound and a second oligomeric compound
comprising a second modified oligonucleotide, wherein the first oligomeric compound is an oligomeric compound of
any of embodiments 1-59.

108. The oligomeric duplex of embodiment 107, wherein the second oligomeric compound comprises a
second modified oligonucleotide consisting of 8 to 80 linked nucleosides, and wherein the nucleobase sequence of
the second modified oligonucleotide comprises a complementary region of at least 8 nucleobases that is at least 90%
complementary to an equal length portion of the first modified oligonucleotide.

109. An oligomeric duplex comprising:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 19 to 29 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of any of SEQ ID
NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 15 to 29 linked
nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a complementary
region of at least 8 nucleobases that is at least 90% complementary to an equal length portion of the first modified
oligonucleotide.

110. An oligomeric duplex comprising:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 19 to 29 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of any of SEQ ID
NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 15 to 29 linked
nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises at least 8, at least 9,
at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at lcast 16, at least 17, at least 18, at least 19, at
least 20, or at least 21 contiguous nucleobases of the nucleobase sequence of any of SEQ ID NOs: 2025-2336, wherein
the nucleobase sequence of the second modified oligonucleotide is at least 90% complementary to an equal length
portion of the first modified oligonucleotide.

111. An oligomeric duplex comprising:
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a first oligomeric compound comprising a first modified oligonucleotide consisting of 23 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide consists of the nucleobase
sequence of any of SEQ ID NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 21 linked
nucleosides wherein the nucleobase sequence of the second modified oligonucleotide consists of the nucleobase
sequence of any of SEQ ID NOs: 2025-2336, wherein the nucleobase sequence of the second modified
oligonucleotide is at least 90% complementary to an equal length portion of the first modified oligonucleotide.
112. The oligomeric duplex of any of embodiments 107-111, wherein the modified oligonucleotide of the

first oligomeric compound comprises a 5’-stabilized phosphate group.

113. The oligomeric duplex of embodiment 112, wherein the 5’-stabilized phosphate group comprises a
cyclopropyl phosphonate or a vinyl phosphonate.

114. The oligomeric duplex of any of embodiments 107-113, wherein the modified oligonucleotide of the
first oligomeric compound comprises a glycol nucleic acid (GNA) sugar surrogate.

115. The oligomeric duplex of any of embodiments 107-114, wherein the modified oligonucleotide of the
first oligomeric compound comprises a 2°-NMA sugar moiety.

116. The oligomeric duplex of any of embodiments 107-115, wherein at least one nucleoside of the second
modified oligonucleotide comprises a modified sugar moiety.

117. The oligomeric duplex of embodiment 116, wherein the modified sugar moiety of the second modified
oligonucleotide comprises a bicyclic sugar moiety.

118. The oligomeric duplex of embodiment 117, wherein the bicyclic sugar moiety of the second modified
oligonucleotide comprises a 2°-4” bridge selected from —O-CH,-; and —O-CH(CHz)-.

119. The oligomeric duplex of embodiment 116, wherein the modified sugar moiety of the second modified
oligonucleotide comprises a non-bicyclic modified sugar moiety.

120. The oligomeric duplex of embodiment 119, wherein the non-bicyclic modified sugar moiety of the
second modified oligonucleotide is a 2’-MOE sugar moiety, a 2’-F sugar moiety, or 2’-OMe sugar moiety.

121. The oligomeric duplex of any of embodiments 107-120, wherein at least one nucleoside of the second
modified oligonucleotide comprises a sugar surrogate.

122. The oligomeric duplex of any of embodiments 107-121, wherein the second modified oligonucleotide
comprises at least one modified internucleoside linkage.

123. The oligomeric duplex of embodiment 122, wherein at least one modified internucleoside linkage of the
second modified oligonucleotide is a phosphorothioate internucleoside linkage.

124. The oligomeric duplex of any of embodiments 107-123, wherein the second modified oligonucleotide
comprises at least one phosphodiester internucleoside linkage.

125. The oligomeric duplex of any of embodiments 107-124, wherein each internucleoside linkage of the
second modified oligonucleotide is independently seclected from a phosphodiester or a phosphorothioate
internucleoside linkage.

126. The oligomeric duplex of any of embodiments 107-125, wherein the internucleoside linkage motif of

the first modified oligonucleotide is $5000000000000000000ss and the internucleoside linkage motif of the second
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modified oligonucleotide is $s0000000000000000ss, wherein wherein each “0” represents a phosphodiester
internucleoside linkage and each “s” represents a phosphorothioate internucleoside linkage.

127. The oligomeric duplex of any of embodiments 107-126, wherein the second modified oligonculeotide
comprises at least one modified nucleobase.

128. The oligomeric duplex of embodiment 127, wherein the modified nucleobase of the second modified
oligonucleotide is 5-methylcytosine.

129. The oligomeric duplex of any of embodiments 107-128, wherein the second modified oligonucleotide
comprises a conjugate group.

130. The oligomeric duplex of embodiment 129, wherein the conjugate group comprises a conjugate linker
and a conjugate moiety.

131. The oligomeric duplex of embodiment 129 or 130, wherein the conjugate group is attached to the second
modified oligonucleotide at the 5’-end of the second modified oligonucleotide.

132. The oligomeric duplex of embodiment 129 or 130, wherein the conjugate group is attached to the second
modified oligonucleotide at the 3’-end of the modified oligonucleotide.

133. The oligomeric duplex of any of embodiments 129-132, wherein the conjugate group comprises a C22
alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl,
C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl, C22 alkenyl, C20 alkenyl, C16 alkenyl, C10 alkenyl, C21
alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl, C13 alkenyl, C12 alkenyl, C11 alkenyl, C9 alkenyl, C8
alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl.

134. The oligomeric duplex of any of embodiments 129-133, wherein the conjugate moiety is a 6-
palmitamidohexyl conjugate moiety.

135. The oligomeric duplex of any of embodiments 129-132, wherein the conjugate group has the following

structure:
ke _0 O
HJ.’P\/

HO O\/\/\/\NJ\/\/\/\/\/\/\/\
H .

136. The oligomeric duplex of any of embodiments 129-135, wherein the conjugate group comprises a cell-
targeting moiety.

137. The oligomeric duplex of embodiment 136, wherein the cell-targeting moiety has an affinity for TfR1.

138. The oligomeric duplex of embodiment 137, wherein the cell-targeting moiety comprises an anti-TfR1
antibody or fragment thereof.

139. The oligomeric duplex of embodiment 137, wherein the cell-targeting moiety comprises a protein or
peptide capable of binding TfR1.

140. The oligomeric duplex of embodiment 137, wherein the cell-targeting moiety comprises an aptamer
capable of binding TfR1.

141. The oligomeric duplex of any of embodiments 107-140, wherein the second modified oligonucleotide
comprises a terminal group.

142. The oligomeric duplex of embodiment 141, wherein the terminal group is an abasic sugar moiety.
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143. The oligomeric duplex of any of embodiments 107-142, wherein the second modified oligonucleotide
consists of 10 to 25, 10 to 30, 10 to 50, 12 to 20, 12 to 25, 12 to 30, 12 to 50, 13 to 20, 13 to 25, 13 to 30, 13 to 50, 14 to
20, 14 to 25, 14 to 30, 14 to 50, 15 to 20, 15 to 25, 15 to 30, 15 to 50, 16 to 18,16 to 20, 16 to 25, 16 to 30, 16 to 50, 17 to
20, 17 to 25, 17 to 30, 17 to 50, 18 to 20, 18 to 25, 18 to 30, 18 to 50, 19 to 20, 19 to 25, 19 to 30, 19 to 50, 20 to 25, 20
to 30, 20 to 50, 21 to 25, 21 to 30, 21 to 50, 22 to 25, 22 to 30, 22 to 50, 23 to 25, 23 to 30, or 23 to 50 linked nucleosides.

144. The oligomeric duplex of any of embodiments 107-143, wherein the modified oligonucleotide of the
first oligomeric compound consists of 23 linked nucleosides and the second modified oligonucleotide consists of 21
linked nucleosides.

145. The oligomeric duplex of embodiment 144, wherein the modified oligonucleotide of the first oligomeric
compound has a sugar motif (from 5’ to 3') of: yfyfyfyfyfyfyfyfyfyfyyy and the second modified oligonucleotide has
a sugar motif (from 5' to 3') of: fyfy{v{y{yfyfyfyfyfyf, wherein each “y” represents a 2’-OMe sugar moiety and each
“f” represents a 2°-F sugar moiety.

146. An antisense agent comprising an antisense compound, wherein the antisense compound is the
oligomeric compound of any of embodiments 1-79 or the modified oligonucleotide of any of embodiments 80-100.

147. An antisense agent, wherein the antisense agent is the oligomeric duplex of any of embodiments 107-
145.

148. The antisense agent of embodiment 146 or 147, wherein the antisense agent is:

i. an RNase H agent capable of reducing the amount of PLN nucleic acid through the activation of
RNase H;

ii. an RNAIi agent capable of reducing the amount of PLN nucleic acid through the activation of
RISC/Ago2;

149. The antisense agent of any of embodiments 146-148, wherein the conjugate group is a cell-targeting
moiety.

150. A pharmaceutical composition comprising the oligomeric compound of any of embodiments 1-79, the
modified oligonucleotide of any of embodiments 80-100, the population of any of embodiments 101-106, the
oligomeric duplex of any of embodiments 107-145, or the antisense agent of any of embodiments 146-149, and a
pharmaceutically acceptable diluent or carrier.

151. The pharmaceutical composition of embodiment 150, wherein the pharmaceutically acceptable diluent
is water or phosphate-buffered saline.

152. The pharmaceutical composition of embodiment 151, wherein the pharmaceutical composition consists
essentially of the oligomeric compound, the modified oligonucleotide, the oligomeric duplex, or the antisense agent,
and water or phosphate-buffered saline.

153. A method comprising administering to a subject the oligomeric compound of any of embodiments 1-79,
the modified oligonucleotide of any of embodiments 80-100, the population of any of embodiments 101-106, the
oligomeric duplex of any of embodiments 107-145, the antisense agent of any of embodiments 146-149, or the
pharmaceutical composition of any of embodiments 150-152.

154. A method of treating a disease associated with PLN comprising administering to a subject having a
disease associated with PLN a therapeutically effective amount of the oligomeric compound of any of embodiments

1-79, the modified oligonucleotide of any of embodiments 80-100, the population of any of embodiments 101-106,
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the oligomeric duplex of any of embodiments 107-145, the antisense agent of any of embodiments 146-149, or the
pharmaceutical composition of any of embodiments 150-152; thereby treating the disease associated with PLN.

155. The method of embodiment 154, wherein the disease associated with PLN is cardiomyopathy, heart
failure, or arrhythmia.

156. The method of embodiment 155, wherein the cardiomyopathy is genetic cardiomyopathy.

157. The method of embodiment 156, wherein the genetic cardiomyopathy is associated with p.Argl4del,
Arg9Cys (R9C), or Arg25Cys (R25C) genetic mutations.

158. The method of embodiment 155, wherein the cardiomyopathy is dilated cardiomyopathy (DCM).

159. The method of embodiment 157, wherein the DCM is genetic DCM.

160. The method of embodiment 159, wherein the genetic DMC is associated with TTN, LMNA, RBM20,
SCN5A, MYH7, TNNT2, and TPM1 mutations.

161. The method of embodiment 158, wherein the DCM is arrhythmogenic DCM.

162. The method of embodiment 155, wherein the heart failure is heart failure with preserved ejection fraction
(HFpEF), heart failure with reduced ejection fraction (HFrEF), acute heart failure, or worsening of chronic heart
failure.

163. The method of embodiment 155, wherein the arrhythmia is ventricular tachycardia (Vtac) or ventricular
fibrillation (Vfib).

164. The method of any of embodiments 155-163, wherein administering the oligomeric compound of any
of embodiments 1-79, the modified oligonucleotide of any of embodiments 80-100, the population of any of
embodiments 101-106, the oligomeric duplex of any of embodiments 107-145, the antisense agent of any of
embodiments 146-149, or the pharmaceutical composition of any of embodiments 150-152 improves cardiac function,
cardiovascular death, cardiac dilation, cardiac fibrosis, low voltage ECG, diastolic calcium uptake, ejection fraction
(EF), left ventricular ejection fraction (LVEF), left ventricular end systolic volume (LVESV), left ventricular end
diastolic volume (LVEDYV), mitral valve flow profile, left ventricle (L' V) strain, left ventricle (LV) strain rate, infarct
size, heart failure hospitalization, 6 minute walk test (6MWT), the Kansas City Cardiomyopathy Questionnaire Score
(KCCQS), heart rate, or heart thythm in the subject.

165. A method of reducing expression of PLN in a cell comprising contacting the cell with the oligomeric
compound of any of embodiments 1-79, the modified oligonucleotide of any of embodiments 80-100, the population
of any of embodiments 101-106, the oligomeric duplex of any of embodiments 107-145, the antisense agent of any
of embodiments 146-149, or the pharmaceutical composition of any of embodiments 150-152.

166. The method of embodiment 157, wherein the cell is a heart cell.

167. Use of the oligomeric compound of any of embodiments 1-79, the modified oligonucleotide of any of
embodiments 80-100, the population of any of embodiments 101-106, the oligomeric duplex of any of embodiments
107-145, the antisense agent of any of embodiments 146-149, or the pharmaceutical composition of any of
embodiments 150-152 for treating a disease associated with PLN.

168. Use of the oligomeric compound of any of embodiments 1-79, the modified oligonucleotide of any of
embodiments 80-100, the population of any of embodiments 101-106, the oligomeric duplex of any of embodiments
107-145, the antisense agent of any of embodiments 146-149, or the pharmaceutical composition of any of

embodiments 150-152 in the manufacture of a medicament for treating a disease associated with PLN.
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169. The use of embodiment 159 or 160, wherein the disease associated with PLN is cardiomyopathy, heart
failure, or arrhythmia.

170. The use of embodiment 169, wherein the cardiomyopathy is genetic cardiomyopathy.

171. The use of embodiment 170, wherein the genetic cardiomyopathy is associated with p.Argl4del,
Arg9Cys (R9C), or Arg25Cys (R25C) genetic mutations.

172. The use of embodiment 169, wherein the cardiomyopathy is dilated cardiomyopathy (DCM).

173. The use of embodiment 172, wherein the DCM is genetic DCM.

174. The use of embodiment 173, wherein the genetic DMC is associated with TTN, LMNA, RBM20,
SCN5A, MYH7, TNNT2, and TPM1 mutations.

175. The use of embodiment 172, wherein the DCM is arrhythmogenic DCM.

176. The use of embodiment 169, wherein the heart failure is heart failure with preserved ejection fraction
(HFpEF), heart failure with reduced ejection fraction (HFtEF), acute heart failure, or worsening of chronic heart
failure.

177. The use of embodiment 176, wherein the arrhythmia is ventricular tachycardia (Vtac) or ventricular
fibrillation (Vfib).

Certain Oligomeric Agents and Oligomeric Compounds

Certain embodiments provide oligomeric agents targeted to a PLN nucleic acid. In certain embodiments, the
PLN nucleic acid has the sequence set forth in RefSeq or GENBANK Accession No. NM_002667.4 or NC_000006.12,
truncated from nucleosides 118545001 to 118565000, each of which is incorporated by reference in its entirety. In certain
embodiments, the oligomeric agent is a single-stranded oligomeric compound. In certain embodiments, the oligomeric
agent is oligomeric duplex.

Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 8 to
80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is at least 80% complementary
to an equal length portion of a PLN nucleic acid, and wherein the modified oligonucleotide has at least one modification
selected from a modified sugar moiety and a modified internucleoside linkage. In certain embodiments, the PLN nucleic
acid has the nucleobase sequence of SEQ ID NOs: 1 or2. In certain embodiments, the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 3278-3293, 3281-3296,
3282-3297, 3284-3299, 3286-3301, 3287-3302, 3288-3303, 3327-3342, 3329-3344, 3332-3347, 3333-3348, 3336-3351,
3337-3352, 3338-3353, 3339-3354, 3340-3355, 3341-3356, 3343-3358, 3345-3360, 3348-3363, 3349-3364, 3350-3365,
3351-3366, 3352-3367, 3353-3368, 3354-3369, 3355-3370, 3356-3371, 3357-3372, 3358-3373, 3395-3410, 3396-3411,
3405-3420, 3406-3421, 3408-3423, 3409-3424, 3410-3425, 3412-3427, 3496-3511, 3497-3512, 3498-3513, 3499-3514,
3598-3613, 3612-3627, 3614-3629, 3615-3630, 3616-3631, 3617-3632, 3618-3633, 3619-3634, 3620-3635, 3622-3637,
3703-3718, 3704-3719, 3715-3730, 3716-3731, 3723-3738, 3724-3739, 3799-3814, 3801-3816, 3802-3817, 3803-3818,
3804-3819, 3805-3820, 3806-3821, 3807-3822, 3808-3823, 3809-3824, 3811-3826, 3814-3829, 3815-3830, 3816-3831,
3817-3832, 3821-3836, 3823-3838, 3830-3845, 3831-3846, 3848-3863, 3849-3864, 3850-3865, 3851-3866, 3861-3876,
3863-3878, 3864-3879, 3869-3884, 3871-3886, 3976-3991, 3977-3992, 3978-3993, 3980-3995, 3981-3996, 4116-4131,
4159-4174, 4204-4219, 4207-4222, 4208-4223, 4209-4224, 4210-4225, 4211-4226, 4212-4227, 4214-4229, 4221-4236,
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4231-4246, 4232-42477, 4233-4248, 4234-4249, 4235-4250, 4236-4251, 4238-4253, 4252-4267, 4253-4268, 4266-4281,
4348-4363, 4349-4364, 4350-4365, 4367-4382, 4373-4388, 4374-4389, 4375-4390, 4510-4525, 4511-4526, 4513-4528,
4515-4530, 4516-4531, 4517-4532, 4518-4533, 4519-4534, 4530-4545, 4537-4552, 4539-4554, 4540-4555, 4541-4556,
4542-4557, 4543-4558, 4544-4559, 4545-4560, 4562-4577, 4614-4629, 4617-4632, 4619-4634, 4620-4635, 4621-4636,
4622-4637, 4623-4638, 4624-4639, 4638-4653, 4640-4655, 4641-4656, 4642-4657, 4643-4658, 4665-4680, 4672-4687,
4693-4708, 4694-4709, 4695-4710, 4696-4711, 4697-4712, 4750-4765, 4751-4766, 4752-4767, 4753-4768, 4774-4789,
4802-4817, 4804-4819, 4805-4820, 4806-4821, 4807-4822, 4823-4838, 4825-4840, 4826-4841, 4828-4843, 4860-4875,
4862-4877, 4869-4884, 4872-4887, 4874-4889, 4878-4893, 4881-4896, 4883-4898, 4884-4899, 4942-4957, 4943-4958,
4945-4960, 4946-4961, 4957-4972, 4958-4973, 4960-4975, 4961-4976, 4964-4979, 4965-4980, 4966-4981, 4968-4983,
4969-4984, 4971-4986, 4972-4987, 4974-4989, 4984-4999, 4985-5000, 4987-5002, 4988-5003, 5024-5039, 5127-5142,
5133-5148, 5134-5149, 5158-5173, 5159-5174, 5160-5175, 5163-5178, 5294-5309, 5341-5356, 5359-5374, 5394-5409,
5399-5414, 5400-5415, 5401-5416, 5402-5417, 5404-5419, 5411-5426, 5413-5428, 5414-5429, 5415-5430, 5416-5431,
5417-5432, 5418-5433, 5419-5434, 5421-5436, 5427-5442, 5428-5443, 5489-5504, 5494-5509, 5495-5510, 5497-5512,
5498-5513, 5498-5515, 5498-5517, 5499-5514, 5499-5515, 5499-5516, 5499-5518, 5500-5515, 5500-5516, 5500-5517,
5501-5516, 5501-5514, 5501-5517, 5502-5517, 5502-5515, 5503-5518, 5504-5519, 5505-5520, 5506-5521, 5511-5526,
5532-5547, 5533-5548, 5534-5549, 5547-5562, 5557-5572, 5558-5573, 5559-5574, 5560-5575, 5562-5577, 5563-5578,
5565-5580, 5599-5614, 5673-5688, 5674-5689, 5675-5690, 5676-5691, 5677-5692, 5678-5693, 5679-5694, 5694-5709,
5695-5710, 5696-5711, 5697-5712, 5698-5713, 5774-5789, 5827-5842, 5845-5860, 5847-5862, 5848-5863, 5850-58635,
5851-5866, 5855-5870, 5859-5874, 5924-5939, 5925-5940, 5926-5941, 5927-5942, 5929-5944, 5930-5945, 5931-5946,
5932-5947, 6008-6023, 6009-6024, 6039-6054, 6053-6068, 6054-6069, 6055-6070, 6059-6074, 6066-6081, 6069-6084,
6070-6085, 6076-6091, 6092-6107, 6098-6113, 6112-6127, 6114-6129, 6117-6132, 6118-6133, 6119-6134, 6124-6139,
6125-6140, 6126-6141, 6147-6162, 6154-6169, 6155-6170, 6156-6171, 6157-6172, 6176-6191, 6177-6192, 6185-6200,
6186-6201, 6187-6202, 6188-6203, 6202-6217, 6209-6224, 6243-6258, 6249-6264, 6267-6282, 6268-6283, 6274-6289,
6275-6290, 6291-6306, 6338-6353, 6352-6367, 6353-6368, 6354-6369, 6365-6380, 6366-6381, 6368-6383, 6369-6384,
6403-6418, 6405-6420, 6406-6421, 6407-6422, 6408-6423, 6409-6424, 6410-6425, 6411-6426, 6413-6428, 6468-6483,
6471-6486, 6502-6517, 6546-6561, 6554-6569, 6555-6570, 6556-6571, 6557-6572, 6569-6584, 6574-6589, 6575-6590,
6576-6591, 6577-6592, 6578-6593, 6579-6594, 6644-6659, 6646-6661, 6647-6662, 6664-6679, 6665-6680, 6666-6681,
6667-6682, 6676-6691, 6677-6692, 6746-6761, 6804-6819, 6806-6821, 6825-6840, 6826-6841, 6827-6842, 6828-6843,
6831-6846, 6833-6848, 6834-6849, 6875-6890, 6877-6892, 6879-6894, 6880-6895, 6881-6896, 6893-6908, 6896-6911,
6898-6913, 6899-6914, 6900-6915, 6901-6916, 6903-6918, 6904-6919, 6906-6921, 6907-6922, 6908-6923, 6920-6935,
6921-6936, 6922-6937, 6923-6938, 6927-6942, 6928-6943, 6930-6945, 6937-6952, 6939-6954, 6940-6955, 6941-6956,
6942-6957, 6943-6958, 6944-6959, 6945-6960, 6947-6962, 6965-6980, 6966-6981, 6967-6982, 6968-6983, 6972-6987,
6975-6990, 7029-7044, 7042-7057, 7047-7062, 7050-7065, 7073-7088, 7082-7097, 7083-7098, 7102-7117, 7106-7121,
7107-7122, 7108-7123, 7120-7135, 7122-7137, 7123-7138, 7124-7139, 7125-7140, 7126-7141, 7128-7143, 7129-7144,
7130-7145, 7131-7146, 7279-7294, 7280-7295, 7282-7297, 7283-7298, 7284-7299, 7285-7300, 7286-7301, 7287-7302,
7320-7335, 7341-7356, 7342-7357, 7344-7359, 7353-7368, 7354-7369, 7356-7371, 7357-7372, 7358-7373, 7359-7374,
7360-7375, 7361-7376, 7362-7377, 7377-7392, 7378-7393, 7392-7407, 7393-7408, 7411-7426, 7425-7440, 7436-7451,
7457-7472, 7458-7473, 7459-7474, 7460-7475, 7461-7476, 7463-7478, 7464-7479, 7470-7485, 7516-7531, 7518-7533,
7519-7534, 7520-7535, 7521-7536, 7522-7537, 7546-7561, 7548-7563, 7553-7568, 7554-7569, 7555-7570, 7556-7571,
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7558-7573, 7560-7575, 7561-7576, 7562-7577, 7563-7578, 7564-7579, 7565-7580, 7566-7581, 7568-7583, 7587-7602,
7588-7603, 7589-7604, 7595-7610, 7638-7653, 7679-7694, 7726-7741, 7779-7794, 7797-7812, 7799-7814, 7806-7821,
7857-7872, 7859-7874, 7860-7875, 7861-7876, 7862-78717, 7863-7878, 7864-7879, 7865-7880, 7867-7882, 7876-7891,
7878-7893, 7888-7903, 7889-7904, 7893-7908, 7908-7923, 7929-7944, 7965-7980, 7967-7982, 7968-7983, 8047-8062,
8058-8073, 8061-8076, 8089-8104, 8090-8105, 8163-8178, 8182-8197, 8194-8209, 8195-8210, 8196-8211, 8197-8212,
8284-8299, 8285-8300, 8286-8301, 8287-8302, 8288-8303, 8326-8341, 8336-8351, 8352-8367, 8353-8368, 8368-8383,
8393-8408, 8412-8427, 8413-8428, 8415-8430, 8418-8433, 8427-8442, 8447-8462, 8493-8508, 8494-8509, 8495-8510,
8496-8511, 8498-8513, 8542-8557, 8573-8588, 8621-8636, 8627-8642, 8628-8643, 8638-8653, 8639-8654, 8641-8656,
8653-8668, 8655-8670, 8703-8718, 8708-8723, 8732-8747, 8733-8748, 8739-8754, 8774-8789, 8776-8791, 8777-8792,
8818-8833, 8823-8838, 8824-8839, 8826-8841, 8827-8842, 8850-8865, 8855-8870, 8942-8957, 8943-8958, 8944-8959,
8955-8970, 8961-8976, 8962-8977, 8963-8978, 8964-8979, 9377-9392, 9443-9458, 9474-9489, 9523-9538, 9524-9539,
9525-9540, 9526-9541, 9528-9543, 9536-9551, 9537-9552, 9538-9553, 9540-9555, 9541-9556, 9545-9560, 9549-9564,
9550-9565, 9587-9602, 9630-9645, 9641-9656, 9642-9657, 9646-9661, 9647-9662, 9648-9663, 9649-9664, 9651-9666,
9660-9675, 9668-9683, 9669-9684, 9672-9687, 9697-9712, 9702-9717, 9703-9718, 9706-9721, 9707-9722, 9708-9723,
9709-9724, 9710-9725, 9711-9726, 9720-9735, 9727-9742, 9752-9767, 9756-9771, 9788-9803, 9934-9949, 9936-9951,
9937-9952, 9938-9953, 9939-9954, 9940-9955, 10019-10034, 10054-10069, 10062-10077, 10081-10096, 10106-10121,
10117-10132, 10443-10458, 10444-10459, 10445-10460, 10480-10495, 10481-10496, 10486-10501, 10489-10504,
10490-10505, 10491-10506, 10532-10547, 10623-10638, 10638-10653, 10645-10660, 10718-10733, 10719-10734,
10720-10735, 10721-10736, 10722-10737, 10723-10738, 10724-10739, 10747-10762, 10770-10785, 11066-11081,
11068-11083, 11104-11119, 11111-11126, 11112-11127, 11115-11130, 11116-11131, 11118-11133, 11130-11145,
11144-11159, 11224-11239, 11225-11240, 11237-11252, 11258-11273, 11259-11274, 11302-11317, 11353-11368,
11356-11371, 11368-11383, 11369-11384, 11409-11424, 11410-11425, 11411-11426, 11412-11427, 11413-11428,
11414-11429, 11415-11430, 11417-11432, 11457-11472, 11458-11473, 11467-11482, 11474-11489, 11475-11490,
11509-11524, 11510-11525, 11511-11526, 11524-11539, 11525-11540, 11526-11541, 11527-11542, 11529-11544,
11530-11545, 11622-11637, 11631-11646, 11632-11647, 11633-11648, 11634-11649, 11635-11650, 11636-11651,
11639-11654, 11670-11685, 11678-11693, 11679-11694, 11680-11695, 11681-11696, 11682-11697, 11684-11699,
11685-11700, 11726-11741, 11727-11742, 11740-11755, 11741-11756, 11742-11757, 11743-11758, 11799-11814,
11832-11847, 11833-11848, 11854-11869, 11855-11870, 11856-11871, 11857-11872, 11858-11873, 11859-11874,
11900-11915, 11931-11946, 11956-11971, 11988-12003, 11989-12004, 11990-12005, 11991-12006, 11992-12007,
11993-12008, 11994-12009, 11995-12010, 11997-12012, 11998-12013, 11999-12014, 12000-12015, 12015-12030,
12016-12031, 12017-12032, 12027-12042, 12032-12047, 12040-12055, 12041-12056, 12042-12057, 12076-12091,
12080-12095, 12081-12096, 12082-12097, 12084-12099, 12085-12100, 12086-12101, 12087-12102, 12088-12103,
12089-12104, 12090-12105, 12092-12107, 12194-12209, 12195-12210, 12238-12253, 12239-12254, 12241-12256,
12242-12257, 12243-12258, 12246-12261, 12282-12297, 12283-12298, 12285-12300, 12286-12301, 12287-12302,
12288-12303, 12307-12322, 12308-12323, 12310-12325, 12312-12327, 12315-12330, 12348-12363, 12355-12370,
12356-12371, 12357-12372, 12368-12383, 12388-12403, 12389-12404, 12390-12405, 12391-12406, 12392-12407,
12470-12485, 12471-12486, 12472-12487, 12473-12488, 12474-12489, 12498-12513, 12529-12544, 12530-12545,
12546-12561, 12548-12563, 12550-12565, 12551-12566, 12585-12600, 12721-12736, 12722-12737, 12723-12738,
12724-12739, 12727-12742, 12732-12747, 12733-12748, 12734-12749, 12735-12750, 12760-12775, 12812-12827,
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12813-12828,
13243-13258,
13485-13500,
13528-13543,
13786-13801,
13823-13838,
13872-13887,
13882-13897,
13910-13925,
13935-13950,
13943-13958,
13956-13971,
13964-13979,
13976-13991,
14038-14053,
14050-14065,
14061-14076,
14082-14097,
14091-14106,
14100-14115,
14117-14132,
14170-14185,
14217-14232,
14235-14250,
14252-14267,
14318-14333,
14340-14355,
14398-14413,
14409-14424,
14507-14522,
14515-14530,
14518-14531,
14570-14585,
14607-14622,
14615-14630,
14684-14699,
14687-14702,
14704-14719,
14712-14727,

12817-12832,
13327-13342,
13486-13501,
13529-13544,
13814-13829,
13835-13850
13875-13890,
13883-13898
13912-13927,
13936-13951,
13944-13959
13957-13972
13965-13980,
14000-14015
14039-14054
14051-14066,
14062-14077,
14084-14099
14092-14107
14102-14117
14119-14134,
14174-14189
14220-14235
14242-14257,
14253-14268,
14319-14334
14341-14356,
14400-14415
14410-14425
14508-14523,
14515-14532,
14519-14534,
14571-14586,
14608-14623,
14616-14631,
14684-14701,
14687-14700
14705-14720,
14713-14728,

>

>

s

s

s

>

>

>

s

>

12818-12833,
13409-13424,
13489-13504,
13530-13545,
13816-13831,
13836-13851,
13876-13891,
13885-13900,
13918-13933,
13937-13952,
13945-13960,
13958-13973,
13966-13981,
14003-14018,
14040-14055,
14053-14068,
14063-14078,
14085-14100,
14093-14108,
14105-14120,
14130-14145,
14180-14195,
14222-14237,
14244-14259,
14254-14269,
14321-14336,
14342-14357,
14401-14416,
14412-14427,
14509-14524,
14515-14534,
14520-14535,
14573-14588,
14609-14624,
14655-14670,
14684-14703,
14688-14703,
14706-14721,
14714-14729,

12912-12927,
13431-13446,
13490-13505,
13717-13732,
13818-13833,
13837-13852,
13877-13892,
13904-13919,
13924-13939,
13938-13953,
13946-13961,
13959-13974,
13967-13982,
14028-14043,
14041-14056,
14054-14069,
14064-14079,
14086-14101,
14095-14110,
14110-14125,
14163-14178,
14181-14196,
14223-14238,
14247-14262,
14255-14270,
14324-14339,
14343-14358,
14403-14418,
14443-14458,
14510-14525,
14516-14531,
14522-14537,
14601-14616,
14610-14625,
14656-14671,
14685-14700,
14689-14704,
14707-14722,
14759-14774,

12915-12930,
13438-13453,
13491-13506,
13736-13751,
13819-13834,
13838-13853,
13878-13893,
13905-13920,
13926-13941,
13939-13954,
13952-13967,
13960-13975,
13968-13983,
14030-14045,
14045-14060,
14055-14070,
14065-14080,
14087-14102,
14096-14111,
14111-14126,
14165-14180,
14203-14218,
14224-14239,
14248-14263,
14256-14271,
14327-14342,
14344-14359,
14404-14419,
14479-14494,
14511-14526,
14516-14532,
14534-14549,
14602-14617,
14611-14626,
14658-14673,
14685-14701,
14691-14706,
14708-14723,
14760-14775,
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12929-12944,
13460-13475,
13492-13507,
13770-13785,
13820-13835,
13839-13854,
13879-13894,
13906-13921,
13927-13942,
13940-13955,
13953-13968,
13961-13976,
13969-13984,
14032-14047,
14047-14062,
14056-14071,
14066-14081,
14088-14103,
14097-14112,
14112-14127,
14166-14181,
14207-14222,
14225-14240,
14249-14264,
14257-14272,
14337-14352,
14345-14360,
14405-14420,
14480-14495,
14512-14527,
14516-14533,
14535-14550,
14603-14618,
14612-14627,
14659-14674,
14685-14702,
14692-14707,
14709-14724,
14761-14776,
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12943-12958,
13461-13476,
13493-13508,
13776-13791,
13821-13836,
13843-13858,
13880-13895,
13907-13922,
13930-13945,
13941-13956,
13954-13969,
13962-13977,
13970-13985,
14035-14050,
14048-14063,
1405914074,
14078-14093,
14089-14104,
14098-14113,
14113-14128,
14167-14182,
14209-14224,
14232-14247,
14250-14265,
14316-14331,
14338-14353,
14346-14361,
14406-14421,
14482-14497,
14513-14528,
14517-14532,
14553-14568,
14605-14620,
14613-14628,
14681-14696,
14686-14701,
14696-14711,
14710-14725,
14762-14777,

12946-12961,
13484-13499,
13525-13540,
13777-13792,
13822-13837,
13870-13885,
13881-13896,
13908-13923,
13934-13949,
13942-13957,
13955-13970,
13963-13978,
13973-13988,
14036-14051,
14049-14064,
14060-14075,
14081-14096,
14090-14105,
14099-14114,
14115-14130,
14169-14184,
14212-14227,
14233-14248,
14251-14266,
14317-14332,
14339-14354,
14347-14362,
14408-14423,
14504-14519,
14514-14529,
14517-14533,
14569-14584,
14606-14621,
14614-14629,
14683-14698,
14686-14702,
14703-14718,
14711-14726,
14763-14778,



WO 2022/173976

14764-14779,
14772-14787,
14793-14808,
14824-14839,
14832-14847,
14845-14860,
14853-14868,
14863-14878,
14898-14913,
14915-14930,
14924-14939,
14932-14947,
14938-14957,
14940-14959,
14942-14958,
14944-14959,
14946-14959,
14962-14977,
14987-15002,
15006-15021,
15014-15029,
15151-15166,
1515915174,
15185-15200,
15202-15217,
15210-15225,
15220-15235,
15224-15239,
15231-15246,
15239-15254,
15254-15269,
15293-15308,
15321-15336,
15501-15516,
15511-15526,
15562-15577,
15598-15613,
15627-15642,
15639-15654,

14765-14780,
14773-14788,
14794-14809,
14825-14840,
14833-14848,
14846-14861
14855-14870,
14864-14879,
14899-14914,
14916-14931,
14925-14940,
14933-14948
14939-14954,
14941-14956,
14942-14959
14944-14957,
14948-14963,
14963-14978
14992-15007
15007-15022
15015-15030,
15152-15167,
15160-15175
15186-15201,
15203-15218

15211-15226
15221-15236,
15224-15240,
15232-15247
15247-15262,
15255-15270,
15299-15314,
15323-15338

15504-15519

15512-15527,
15569-15584,
15599-15614
15629-15644,
15640-15655

>
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s

s

s

>

>

>

s

>

14766-14781,
14774-14789,
14797-14812,
14826-14841,
14834-14849,
14847-14862,
14856-14871,
14866-14881,
14901-14916,
14917-14932,
14926-14941,
14934-14949,
14939-14955,
14941-14954,
14942-14961,
14944-14960,
14956-14971,
14964-14979,
14993-15008,
15008-15023,
15016-15031,
15153-15168,
15161-15176,
15195-15210,
15204-15219,
15214-15229,
15222-15237,
15225-15240,
15233-15248,
15248-15263,
15256-15271,
15301-15316,
15411-15426,
15505-15520,
15513-15528,
15571-15586,
15600-15615,
15630-156435,
15641-15656,

14767-14782, 14768-14783,
14775-14790, 14776-14791,
14798-14813, 14800-14815,
14827-14842, 14828-14843,
14835-14850, 14841-14856,
14848-14863, 14849-14864,
14857-14872, 14858-14873,
14877-14892, 14878-14893,
14903-14918, 14904-14919,
14918-14933, 14919-14934,
14927-14942, 14928-14943,
14935-14950, 14936-14951,
14939-14956, 14939-14958,
14941-14957, 14941-14958,
14943-14958, 14943-14956,
14944-14961, 14945-14960,
14957-14972, 14958-14973,
14965-14980, 14966-14981,
14994-15009, 14995-15010,
15009-15024, 15010-15025,
15017-15032, 15019-15034,
15154-15169, 15155-15170,
15162-15177, 15163-15178,
15197-15212, 15198-15213,
15205-15220, 15206-15221,
15215-15230, 15216-15231,
15222-15239, 15222-15241,
15225-15238, 15227-15242,
15234-15249, 15235-15250,
15249-15264, 15250-15265,
15257-15272, 15258-15273,
15302-15317, 15303-15318,
15414-15429, 15415-15430,
15506-15521, 15507-15522,
15515-15530, 15556-15571,
15574-15589, 15593-15608,
15601-15616, 15602-15617,
15631-15646, 15632-15647,
15642-15657, 15658-15673,

51

14769-14784,
14779-14794,
14818-14833,
14829-14844,
14842-14857,
14850-14865,
14859-14874,
14880-14895,
14905-14920,
14921-14936,
14929-14944,
14937-14952,
14940-14955,
14941-14960,
14943-14959,
14945-14958,
14959-14974,
14968-14983,
14996-15011,
15011-15026,
15142-15157,
15156-15171,
15164-15179,
15199-15214,
15207-15222,
15217-15232,
15223-15238,
15228-15243,
15236-15251,
15251-15266,
15259-15274,
15304-15319,
15416-15431,
15508-15523,
15558-15573,
15594-15609,
15603-15618,
15633-15648,
15659-15674,
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14770-14785,
14787-14802,
14822-14837,
14830-14845,
14843-14858,
14851-14866,
14861-14876,
14881-14896,
14906-14921,
14922-14937,
14930-14945,
14938-149353,
14940-14956,
14942-14957,
14943-14960,
14945-14961,
14960-14975,
14969-14984,
15003-15018,
15012-15027,
15143-15158,
15157-15172,
15182-15197,
15200-15215,
15208-15223,
15218-15233,
15223-15239,
15229-15244,
15237-15252,
15252-15267,
15260-15275,
15305-15320,
15417-15432,
15509-15524,
15559-15574,
15595-15610,
15604-15619,
15635-15650,
15660-15675,

14771-14786,
14792-14807,
14823-14838,
14831-14846,
14844-14859,
14852-14867,
14862-14877,
14889-14904,
14913-14928,
14923-14938,
14931-14946,
14938-14955,
14940-14957,
14942-14955,
14943-14962,
14946-14961,
14961-14976,
14970-14985,
15005-15020,
15013-15028,
15150-15165,
15158-15173,
15184-15199,
15201-15216,
15209-15224,
15219-15234,
15223-15240,
15230-15245,
15238-15253,
15253-15268,
15261-15276,
15320-15335,
15496-15511,
15510-15525,
15560-15575,
15596-15611,
15605-15620,
15636-15651,
15661-15676,
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15665-15680, 15666-15681, 15667-15682, 15668-15683, 15671-15686, 15673-15688, 15674-15689, 15675-15690,
15681-15696, 15682-15697, 15683-15698, 15684-15699, 15685-15700, 15686-15701, 15687-15702, 15740-15755,
15741-15756, 15753-15768, 15757-15772, 15758-15773, 15761-15776, 15762-15777, 15763-15778, 15765-15780,
15788-15803, 15812-15827, 15813-15828, 15814-15829, 15815-15830, 15816-15831, 15826-15841, 15827-15842,
15833-15848, 15858-15873, 15861-15876, 15863-15878, 15864-15879, 15865-15880, 15866-15881, 15867-15882,
15868-15883, 15869-15884, 15870-15885, 15871-15886, 15872-15887, 15873-15888, 15874-15889, 15875-15890,
15876-15891, 15877-15892, 15878-15893, 15882-15897, 15883-15898, 15910-15925, 15911-15926, 15912-15927,
15913-15928, 15914-15929, 15943-15958, 15947-15962, 15949-15964, 15950-15965, 15951-15966, 15955-15970,
15973-15988, 15974-15989, 15979-15994, 15980-15995, 16000-16015, 16008-16023, 16010-16025, 16026-16041,
16027-16042, 16030-16045, 16032-16047, 16034-16049, 16036-16051, 16037-16052, 16038-16053, 16039-16054,
16056-16071, 16057-16072, 16080-16095, 16117-16132, 16118-16133, 16216-16231, 16248-16263, 16265-16280,
16266-16281, 16268-16283, 16269-16284, 16273-16288, 16300-16315, 16305-16320, 16306-16321, 16327-16342,
16329-16344, 16422-16437, 16427-16442, 16428-16443, 16550-16565, 16557-16572, 16564-16579, 16569-16584,
16582-16597, 16592-16607, 16617-16632, or 16676-16691 of SEQ ID NO: 2.

In certain embodiments, the nucleobase sequence of the modified oligonucleotide is at least 80% complementary
to an equal length portion within nucleobases 3341-3368, 4516-4533, 5498-5517, 14337-14357, 14569-14588, 14607-
14631, 14683-14703, 14828-14848, 14939-14958, 15222-15243, or 15251-15273 of SEQ ID NO: 2. In certain
embodiments, the nucleobase sequence of the modified oligonucleotide is at least 80% complementary to an equal length
portion within nucleobases 5499-5514, 5500-5515, 5501-5516, 14686-14701, 14941-14956, 14942-14957, or 15224-
15239 of SEQ ID NO: 2. In certain embodiments, the nucleobase sequence of the modified oligonucleotide is at least
85%, at least 90%, at least 95%, or 100% complementary to an equal length portion of the PLN nucleic acid.

Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 8 to
80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide comprises at least 8, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least 15, or at least 16 contiguous nucleobases of any of the
nucleobase sequences of SEQ ID NOs: 15-1712.

Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 16
to 80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide comprises the nucleobase
sequence of any of nucleobase sequences of SEQ ID NOs: 15-1712.

Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 16
linked nucleosides, wherein the modified oligonucleotide has a nucleobase sequence consisting of the nucleobase sequence
of any of the nucleobase sequences of SEQ ID NOs: 15-1712.

Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 16
to 80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide comprises at least 8, at least
9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, or at least 16 contiguous nucleobases of any of the
nucleobase sequences of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or 752.

Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 16
to 80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide comprises the nucleobase

sequence of any of the nucleobase sequences of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or 752.
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Certain embodiments provide an oligomeric compound comprising a modified oligonucleotide consisting of 16
linked nucleosides, wherein the modified oligonucleotide has a nucleobase sequence consisting of the nucleobase sequence
of any of the nucleobase sequences of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or 752.

In any of the oligomeric compounds provided herein, the nucleobase sequence of the modified oligonucleotide
can be at least 85%, at least 90%, at least 95%, or 100% complementary to an equal length portion of a PLN nucleic acid,
wherein the PLN nucleic acid has the nucleobase sequence of SEQ ID NOs: 1 or 2.

In any of the oligomeric compounds provided herein, the modified oligonucleotide can consist of 10 to 25, 10 to
30, 10 to 50, 12 to 20, 12 to 25, 12 to 30, 12 to 50, 13 to 20, 13 to 25, 13 to 30, 13 to 50, 14 to 20, 14 to 25, 14 to 30, 14
t0 50, 15 t0 20, 15 to 25, 15 to 30, 15 to 50, 16 to 18,16 to 20, 16 to 25, 16 to 30, 16 to 50, 17 to 20, 17 to 25, 17 to 30, 17
to 50, 18 to 20, 18 to 25, 18 to 30, 18 to 50, 19 to 20, 19 to 25, 19 to 30, 19 to 50, 20 to 25, 20 to 30, 20 to 50, 21 to 25, 21
to 30, 21 to 50, 22 to 25, 22 to 30, 22 to 50, 23 to 25, 23 to 30, or 23 to 50 linked nucleosides.

In any of the oligomeric compounds provided herein, at least one nucleoside of the modified oligonucleotide can
comprise a modified sugar moiety. In certain embodiments, the modified sugar moiety comprises a bicyclic sugar moiety,
such as a 2’-4’ bridge selected from —O-CH2-; and -O-CH(CH3)-. In certain embodiments, the modified sugar moiety
comprises a non-bicyclic modified sugar moiety, such as a 2°-MOE sugar moiety or 2°-OMe sugar moiety.

In any of the oligomeric compounds provided herein, at least one nucleoside of the modified oligonucleotide
compound can comprise a sugar surrogate.

In any of the oligomeric compounds provided herein, at least one internucleoside linkage of the modified
oligonucleotide can comprise a modified internucleoside linkage, such as a phosphorothioate internucleoside linkage. In
certain embodiments, each internucleoside linkage of the modified oligonucleotide can be a modified internucleoside
linkage or each internucleoside linkage of the modified oligonucleotide can be a phosphorothioate internucleoside linkage.
In certain embodiments, at least one internucleoside linkage of the modified oligonucleotide can be a phosphodiester
internucleoside linkage. In certain embodiments, each internucleoside linkage of the modified oligonucleotide can be
independently selected from a phosphodiester or a phosphorothioate internucleoside linkage. In certain embodiments, at
least 2, at least 3, at least 4, at least 5, or at least 6 internucleoside linkages of the modified oligonucleotide can be
phosphodiester internucleoside linkages. In certain embodiments, at least 10, at least 11, at least 12, at least 13, at least
14, at least 15, at least 16, at least 17, or at least 18 internucleoside linkages of the modified oligonucleotide can be
phosphorothioate internucleoside linkages.

In any of the oligomeric compounds provided herein, at least one nucleobase of the modified oligonucleotide can
be a modified nucleobase, such as 5-methylcytosine. In certain embodiments, each cytosine is 5-methylcytosine.

In any of the oligomeric compounds provided herein, the modified oligonucleotide can comprise a deoxy region
consisting of 5-12 contiguous 2’ -deoxynucleosides. In certain embodiments, each nucleoside of the deoxy regionisa2’-
B-D-deoxynucleoside. In certain embodiments, the deoxy region consists of 7, 8, 9, 10, or 7-10 linked nucleosides. In
certain embodiments, each nucleoside immediately adjacent to the deoxy region comprises a modified sugar moiety. In
certain embodiments, the deoxy region is flanked on the 5°-side by a 5’-region consisting of 1-6 linked 5’-region
nucleosides and on the 3’-side by a 3’-region consisting of 1-6 linked 3’-region nucleosides; wherein the 3’-most
nucleoside of the 5’-region comprises a modified sugar moiety; and the 5’-most nucleoside of the 3’-region comprises a
modified sugar moiety. In certain embodiments, each nucleoside of the 3’-region comprises a modified sugar moiety. In

certain embodiments, each nucleoside of the 5’-region comprises a modified sugar moiety.

33



WO 2022/173976 PCT/US2022/016015

In certain embodiments, a compound comprises or consists of a modified oligonucleotide consisting of 16 to 80
linked nucleobases and having a nucleobase sequence comprising the nucleobase sequence recited in any one of SEQ ID
NOs: 185, 609, or 752, wherein the modified oligonucleotide has:

a gap segment consisting of ten linked 2’-deoxynucleosides;

a 5’ wing segment consisting of three linked nucleosides; and

a 3’ wing segment consisting of three linked nucleosides;

wherein the gap segment is positioned between the 5° wing segment and the 3° wing segment; wherein each
nucleoside of each wing segment comprises a cEt nucleoside; wherein each internucleoside linkage is a phosphorothioate
linkage; and wherein each cytosine is a 5-methylcytosine. In certain embodiments, the modified oligonucleotide consists
of 16 to 30 linked nucleosides. In certain embodiments, the modified oligonucleotide consists of 16 linked nucleosides.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: ™Cis™CisAxsTasAds™Cas Tas TasGasAds Tas Tas™Cas Tis™Cis Ak (SEQ ID NO: 185), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: GisTisAksGas TasTasAdsAdsGasAds Tas Tas T as TksGrs™Ci (SEQ ID NO: 752), wherein:

A = an adenine nucleobase,

™C = a 5-methy] cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: Axs™CisAks™CasGasAdsGas TasAds TasAds Tas TasAksGrsGr (SEQ ID NO: 609), wherein:

A = an adenine nucleobase,

"C = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.
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In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: AxsAksGasAds TasAdsTasAdsGas TasAds TisGesGis TesAk (SEQ ID NO: 45), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: Axs™CisGasAdsGas TdasAds TasAds L ds TasAksGesGrsAesAx (SEQ ID NO: 737), wherein:

A = an adenine nucleobase,

™C = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: AxsAksAdsGasAds TasAds TasAdsGas TasAks TesGrsGes Tk (SEQ ID NO: 120), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a 2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: ™CisAws™ CisGasAdsGas TasAds TasAds T as TasAxsGrsGrsAe (SEQ ID NO: 675), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a 2’-MOE sugar moiety,
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k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

In certain embodiments, an oligomeric compound comprises a conjugate group. In certain embodiments, the
conjugate group comprises a conjugate linker and a conjugate moiety. In certain embodiments, the conjugate linker
consists of a single bond, the conjugate linker is cleavable, the conjugate linker comprises 1-3 linker-nucleosides, the
conjugate linker does not comprise any linker nucleosides, the conjugate group is attached to the modified oligonucleotide
at the 5’-end of the modified oligonucleotide, or the conjugate group is attached to the modified oligonucleotide at the 3°-
end of the modified oligonucleotide.

In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for transferrin
receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an anti-TfR1
antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide capable of
binding TfR1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1. In certain
embodiments, conjugate groups may be selected from any of a C22 alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19
alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl,
C22 alkenyl, C20 alkenyl, C16 alkenyl, C10 alkenyl, C21 alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl,
C13 alkenyl, C12 alkenyl, C11 alkenyl, C9 alkenyl, C8 alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl. In certain
embodiments, conjugate groups may be selected from any of C22 alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19
alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, and C5
alkyl, where the alkyl chain has one or more unsaturated bonds.

In certain embodiments, the conjugate group has the following structure:

¥ 20 O

/P\
HO o\/\/\/\N/U\/\/\/\/\/\/\/\

H

In certain embodiments, the conjugate group is a 6-palmitamidohexyl phosphate. In certain embodiments, an
oligomeric compound comprises a 6-palmitamidohexyl phosphate conjugate group attached to the 5°-terminal OH of a
modified oligonucleotide.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: [C16-HA]oAksAksGasAds TasAds TasAdsGas TasAds TksGesGrs TesAx (SEQ ID NO: 45), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and
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N~~~
\91/3\[( o

[C16-HA] = o

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: [C16-HA]oAxs"CrsAxs"CasGasAdsGasTdsAds TasAds Tas TasAksGisGr  (SEQ ID NO: 609),
wherein:

A = an adenine nucleobase,

"C = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and

N *
WN\/\/\/\O/

[C16-HA] = ]

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the
following chemical notation: [C16-HA]oGusTksAksGas T as TasAdsAdsGasAds Tas Tas Tas TksGis™Ci (SEQ ID NO: 752), wherein:

A = an adenine nucleobase,

"C = a 5-methy] cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o0 = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and

N~~~
\91/3\[]/ 0

[C16-HA] = ]

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide according to the

following chemical notation: [C16-HA]oAxsAksAdsGasAds TasAds TasAdsGas TdsAks LesGrsGes Tk (SEQ ID NO: 120), wherein:
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A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

e = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester internucleoside linkage,

s = a phosphorothioate internucleoside linkage, and

N~~~
\91/3\”/ 0

[C16-HA] = )
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Certain Oligomeric Compounds

An oligomeric compound comprising a conjugate group and the following chemical structure:

NH,

(SEQ ID NO: 185), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or
potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for

transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
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anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.

An oligomeric compound comprising a conjugate group and the following chemical structure:

(SEQ ID NO: 752), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or
potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for
transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR 1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.
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An oligomeric compound comprising a conjugate group and the following chemical structure:

(SEQ ID NO: 609), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or
potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for
transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.
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An oligomeric compound comprising a conjugate group and the following chemical structure:

(SEQ ID NO: 45), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or
potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for
transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR 1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.
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An oligomeric compound comprising a conjugate group and the following chemical structure:

(SEQ ID NO: 737), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or

potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for
transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.
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An oligomeric compound comprising a conjugate group and the following chemical structure:

HS—P
o

(SEQ ID NO: 120), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or
potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for
transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.
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An oligomeric compound comprising a conjugate group and the following chemical structure:

(SEQ ID NO: 675), or a salt thereof. In certain embodiments, the oligomeric compound is the sodium salt or
potassium salt. In certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for
transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an
anti-TfR1 antibody or fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide

capable of binding TfR1. In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1.

Certain Oligomeric Duplexes

Certain embodiments are directed to oligomeric duplexes comprising a first oligomeric compound and a second

oligomeric compound.
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In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 8 to 80 linked
nucleosides, wherein the nucleobase sequence of the first modified oligonucleotide is at least 80%
complementary to an equal length portion within nucleobases 3278-3293, 3281-3296, 3282-3297, 3284-3299,
3286-3301, 3287-3302, 3288-3303, 3327-3342, 3329-3344, 3332-3347, 3333-3348, 3336-3351, 3337-3352,
3338-3353, 3339-3354, 3340-3355, 3341-3356, 3343-3358, 3345-3360, 3348-3363, 3349-3364, 3350-3365,
3351-3366, 3352-3367, 3353-3368, 3354-3369, 3355-3370, 3356-3371, 3357-3372, 3358-3373, 3395-3410,
3396-3411, 3405-3420, 3406-3421, 3408-3423, 3409-3424, 3410-3425, 3412-3427, 3496-3511, 3497-3512,
3498-3513, 3499-3514, 3598-3613, 3612-3627, 3614-3629, 3615-3630, 3616-3631, 3617-3632, 3618-3633,
3619-3634, 3620-3635, 3622-3637, 3703-3718, 3704-3719, 3715-3730, 3716-3731, 3723-3738, 3724-3739,
3799-3814, 3801-3816, 3802-3817, 3803-3818, 3804-3819, 3805-3820, 3806-3821, 3807-3822, 3808-3823,
3809-3824, 3811-3826, 3814-3829, 3815-3830, 3816-3831, 3817-3832, 3821-3836, 3823-3838, 3830-3845,
3831-3846, 3848-3863, 3849-3864, 3850-3865, 3851-3866, 3861-3876, 3863-3878, 3864-3879, 3869-3884,
3871-3886, 3976-3991, 3977-3992, 3978-3993, 3980-3995, 3981-3996, 4116-4131, 4159-4174, 4204-4219,
4207-4222, 4208-4223, 4209-4224, 4210-4225, 4211-4226, 4212-4227, 4214-4229, 4221-4236, 4231-4246,
4232-4247, 4233-4248, 4234-4249, 4235-4250, 4236-4251, 4238-4253, 4252-4267, 4253-4268, 4266-4281,
4348-4363, 4349-4364, 4350-4365, 4367-4382, 4373-4388, 4374-4389, 4375-4390, 4510-4525, 4511-4526,
4513-4528, 4515-4530, 4516-4531, 4517-4532, 4518-4533, 4519-4534, 4530-4545, 4537-4552, 4539-4554,
4540-4555, 4541-4556, 4542-4557, 4543-4558, 4544-4559, 4545-4560, 4562-4577, 4614-4629, 4617-4632,
4619-4634, 4620-4635, 4621-4636, 4622-4637, 4623-4638, 4624-4639, 4638-4653, 4640-4655, 4641-4656,
4642-4657, 4643-4658, 4665-4680, 4672-4687, 4693-4708, 4694-4709, 4695-4710, 4696-4711, 4697-4712,
4750-4765, 4751-4766, 4752-4767, 4753-4768, 4774-4789, 4802-4817, 4804-4819, 4805-4820, 4806-4821,
4807-4822, 4823-4838, 4825-4840, 4826-4841, 4828-4843, 4860-4875, 4862-4877, 4869-4884, 4872-4887,
4874-4889, 4878-4893, 4881-4896, 4883-4898, 4884-4899, 4942-4957, 4943-4958, 4945-4960, 4946-4961,
4957-4972, 4958-4973, 4960-4975, 4961-4976, 4964-4979, 4965-4980, 4966-4981, 4968-4983, 4969-4984,
4971-4986, 4972-4987, 4974-4989, 4984-4999, 4985-5000, 4987-5002, 4988-5003, 5024-5039, 5127-5142,
5133-5148, 5134-5149, 5158-5173, 5159-5174, 5160-5175, 5163-5178, 5294-5309, 5341-5356, 5359-5374,
5394-5409, 5399-5414, 5400-5415, 5401-5416, 5402-5417, 5404-5419, 5411-5426, 5413-5428, 5414-5429,
5415-5430, 5416-5431, 5417-5432, 5418-5433, 5419-5434, 5421-5436, 5427-5442, 5428-5443, 5489-5504,
5494-5509, 5495-5510, 5497-5512, 5498-5513, 5498-5515, 5498-5517, 5499-5514, 5499-5515, 5499-5516,
5499-5518, 5500-5515, 5500-5516, 5500-5517, 5501-5516, 5501-5514, 5501-5517, 5502-5517, 5502-5515,
5503-5518, 5504-5519, 5505-5520, 5506-5521, 5511-5526, 5532-5547, 5533-5548, 5534-5549, 5547-5562,
5557-5572, 5558-5573, 5559-5574, 5560-5575, 5562-5577, 5563-5578, 5565-5580, 5599-5614, 5673-5688,
5674-5689, 5675-5690, 5676-5691, 5677-5692, 5678-5693, 5679-5694, 5694-5709, 5695-5710, 5696-5711,
5697-5712, 5698-5713, 5774-5789, 5827-5842, 5845-5860, 5847-5862, 5848-5863, 5850-5865, 5851-5866,
5855-5870, 5859-5874, 5924-5939, 5925-5940, 5926-5941, 5927-5942, 5929-5944, 5930-5945, 5931-5946,
5932-5947, 6008-6023, 6009-6024, 6039-6054, 6053-6068, 6054-6069, 6055-6070, 6059-6074, 6066-6081,
6069-6084, 6070-6085, 6076-6091, 6092-6107, 6098-6113, 6112-6127, 6114-6129, 6117-6132, 6118-6133,
6119-6134, 6124-6139, 6125-6140, 6126-6141, 6147-6162, 6154-6169, 6155-6170, 6156-6171, 6157-6172,

66



WO 2022/173976 PCT/US2022/016015

6176-6191, 6177-6192, 6185-6200, 6186-6201, 6187-6202, 6188-6203, 6202-6217, 6209-6224, 6243-6258,
6249-6264, 6267-6282, 6268-6283, 6274-6289, 6275-6290, 6291-6306, 6338-6353, 6352-6367, 6353-6368,
6354-6369, 6365-6380, 6366-6381, 6368-6383, 6369-6384, 6403-6418, 6405-6420, 6406-6421, 6407-6422,
6408-6423, 6409-6424, 6410-6425, 6411-6426, 6413-6428, 6468-6483, 6471-6486, 6502-6517, 6546-6561,
6554-6569, 6555-6570, 6556-6571, 6557-6572, 6569-6584, 6574-6589, 6575-6590, 6576-6591, 6577-6592,
6578-6593, 6579-6594, 6644-6659, 6646-6661, 6647-6662, 6664-6679, 6665-6680, 6666-6681, 6667-6682,
6676-6691, 6677-6692, 6746-6761, 6804-6819, 6806-6821, 6825-6840, 6826-6841, 6827-6842, 6828-6843,
6831-6846, 6833-6848, 6834-6849, 6875-6890, 6877-6892, 6879-6894, 6880-6895, 6881-6896, 6893-6908,
6896-6911, 6898-6913, 6899-6914, 6900-6915, 6901-6916, 6903-6918, 6904-6919, 6906-6921, 6907-6922,
6908-6923, 6920-6935, 6921-6936, 6922-6937, 6923-6938, 6927-6942, 6928-6943, 6930-6945, 6937-6952,
6939-6954, 6940-6955, 6941-6956, 6942-6957, 6943-6958, 6944-6959, 6945-6960, 6947-6962, 6965-6980,
6966-6981, 6967-6982, 6968-6983, 6972-6987, 6975-6990, 7029-7044, 7042-7057, 7047-7062, 7050-7065,
7073-7088, 7082-7097, 7083-7098, 7102-7117, 7106-7121, 7107-7122, 7108-7123, 7120-7135, 7122-7137,
7123-7138, 7124-7139, 7125-7140, 7126-7141, 7128-7143, 7129-7144, 7130-7145, 7131-7146, 7279-7294,
7280-7295, 7282-7297, 7283-7298, 7284-7299, 7285-7300, 7286-7301, 7287-7302, 7320-7335, 7341-7356,
7342-7357, 7344-7359, 7353-7368, 7354-7369, 7356-7371, 7357-7372, 7358-7373, 7359-7374, 7360-7375,
7361-7376, 7362-7377, 7377-7392, 7378-7393, 7392-7407, 7393-7408, 7411-7426, 7425-7440, 7436-7451,
T457-7472, 7458-7473, 7459-7474, 7460-7475, 7461-7476, T7463-7478, 7464-7479, 7470-7485, 7516-7531,
7518-7533, 7519-7534, 7520-7535, 7521-7536, 7522-7537, 7546-7561, 7548-7563, 7553-7568, 7554-7569,
7555-7570, 7556-7571, 7558-7573, 7560-7575, 7561-7576, 7562-7577, 7563-7578, 7564-7579, 7565-7580,
7566-7581, 7568-7583, 7587-7602, 7588-7603, 7589-7604, 7595-7610, 7638-7653, 7679-7694, 7726-7741,
7779-7794, 7797-7812, 7799-7814, 7806-7821, 7857-7872, 7859-7874, 7860-7875, 7861-7876, 7862-7877,
7863-7878, 7864-7879, 7865-7880, 7867-7882, 7876-7891, 7878-7893, 7888-7903, 7889-7904, 7893-7908,
7908-7923, 7929-7944, 7965-7980, 7967-7982, 7968-7983, 8047-8062, 8058-8073, 8061-8076, 8089-8104,
8090-8105, 8163-8178, 8182-8197, 8194-8209, 8195-8210, 8196-8211, 8197-8212, 8284-8299, 8285-8300,
8286-8301, 8287-8302, 8288-8303, 8326-8341, 8336-8351, 8352-8367, 8353-8368, 8368-8383, 8393-8408,
8412-8427, 8413-8428, 8415-8430, 8418-8433, 8427-8442, 8447-8462, 8493-8508, 8494-8509, 8495-8510,
8496-8511, 8498-8513, 8542-8557, 8573-8588, 8621-8636, 8627-8642, 8628-8643, 8638-8653, 8639-8654,
8641-8656, 8653-8668, 8655-8670, 8703-8718, 8708-8723, 8732-8747, 8733-8748, 8739-8754, 8774-8789,
8776-8791, 8777-8792, 8818-8833, 8823-8838, 8824-8839, 8826-8841, 8827-8842, 8850-8865, 8855-8870,
8942-8957, 8943-8958, 8944-8959, 8955-8970, 8961-8976, 8962-8977, 8963-8978, 8964-8979, 9377-9392,
9443-9458, 9474-9489, 9523-9538, 9524-9539, 9525-9540, 9526-9541, 9528-9543, 9536-9551, 9537-9552,
9538-9553, 9540-9555, 9541-9556, 9545-9560, 9549-9564, 9550-9565, 9587-9602, 9630-9645, 9641-9656,
9642-9657, 9646-9661, 9647-9662, 9648-9663, 9649-9664, 9651-9666, 9660-9675, 9668-9683, 9669-9684,
9672-9687, 9697-9712, 9702-9717, 9703-9718, 9706-9721, 9707-9722, 9708-9723, 9709-9724, 9710-9725,
9711-9726, 9720-9735, 9727-9742, 9752-9767, 9756-9771, 9788-9803, 9934-9949, 9936-9951, 9937-9952,
9938-9953, 9939-9954, 9940-9955, 10019-10034, 10054-10069, 10062-10077, 10081-10096, 10106-10121,
10117-10132, 10443-10458, 10444-10459, 10445-10460, 10480-10495, 10481-10496, 10486-10501, 10489-
10504, 10490-10505, 10491-10506, 10532-10547, 10623-10638, 10638-10653, 10645-10660, 10718-10733,
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10719-10734, 10720-10735, 10721-10736, 10722-10737, 10723-10738, 10724-10739, 10747-10762, 10770-
10785, 11066-11081, 11068-11083, 11104-11119, 11111-11126, 11112-11127, 11115-11130, 11116-11131,
11118-11133, 11130-11145, 11144-11159, 11224-11239, 11225-11240, 11237-11252, 11258-11273, 11259-
11274, 11302-11317, 11353-11368, 11356-11371, 11368-11383, 11369-11384, 11409-11424, 11410-11425,
11411-11426, 11412-11427, 11413-11428, 11414-11429, 11415-11430, 11417-11432, 11457-11472, 11458-
11473, 11467-11482, 11474-11489, 11475-11490, 11509-11524, 11510-11525, 11511-11526, 11524-11539,
11525-11540, 11526-11541, 11527-11542, 11529-11544, 11530-11545, 11622-11637, 11631-11646, 11632-
11647, 11633-11648, 11634-11649, 11635-11650, 11636-11651, 11639-11654, 11670-11685, 11678-11693,
11679-11694, 11680-11695, 11681-11696, 11682-11697, 11684-11699, 11685-11700, 11726-11741, 11727-
11742, 11740-11755, 11741-11756, 11742-11757, 11743-11758, 11799-11814, 11832-11847, 11833-11848,
11854-11869, 11855-11870, 11856-11871, 11857-11872, 11858-11873, 11859-11874, 11900-11915, 11931-
11946, 11956-11971, 11988-12003, 11989-12004, 11990-12005, 11991-12006, 11992-12007, 11993-12008,
11994-12009, 11995-12010, 11997-12012, 11998-12013, 11999-12014, 12000-12015, 12015-12030, 12016-
12031, 12017-12032, 12027-12042, 12032-12047, 12040-12055, 12041-12056, 12042-12057, 12076-12091,
12080-12095, 12081-12096, 12082-12097, 12084-12099, 12085-12100, 12086-12101, 12087-12102, 12088-
12103, 12089-12104, 12090-12105, 12092-12107, 12194-12209, 12195-12210, 12238-12253, 12239-12254,
12241-12256, 12242-12257, 12243-12258, 12246-12261, 12282-12297, 12283-12298, 12285-12300, 12286-
12301, 12287-12302, 12288-12303, 12307-12322, 12308-12323, 12310-12325, 12312-12327, 12315-12330,
12348-12363, 12355-12370, 12356-12371, 12357-12372, 12368-12383, 12388-12403, 12389-12404, 12390-
12405, 12391-12406, 12392-12407, 12470-12485, 12471-12486, 12472-12487, 12473-12488, 12474-12489,
12498-12513, 12529-12544, 12530-12545, 12546-12561, 12548-12563, 12550-12565, 12551-12566, 12585-
12600, 12721-12736, 12722-12737, 12723-12738, 12724-12739, 12727-12742, 12732-12747, 12733-12748,
12734-12749, 12735-12750, 12760-12775, 12812-12827, 12813-12828, 12817-12832, 12818-12833, 12912-
12927, 12915-12930, 12929-12944, 12943-12958, 12946-12961, 13243-13258, 13327-13342, 13409-13424,
13431-13446, 13438-13453, 13460-13475, 13461-13476, 13484-13499, 13485-13500, 13486-13501, 13489-
13504, 13490-13505, 13491-13506, 13492-13507, 13493-13508, 13525-13540, 13528-13543, 13529-13544,
13530-13545, 13717-13732, 13736-13751, 13770-13785, 13776-13791, 13777-13792, 13786-13801, 13814-
13829, 13816-13831, 13818-13833, 13819-13834, 13820-13835, 13821-13836, 13822-13837, 13823-13838,
13835-13850, 13836-13851, 13837-13852, 13838-13853, 13839-13854, 13843-13858, 13870-13885, 13872-
13887, 13875-13890, 13876-13891, 13877-13892, 13878-13893, 13879-13894, 13880-13895, 13881-13896,
13882-13897, 13883-13898, 13885-13900, 13904-13919, 13905-13920, 13906-13921, 13907-13922, 13908-
13923, 13910-13925, 13912-13927, 13918-13933, 13924-13939, 13926-13941, 13927-13942, 13930-13945,
13934-13949, 13935-13950, 13936-13951, 13937-13952, 13938-13953, 13939-13954, 13940-13955, 13941-
13956, 13942-13957, 13943-13958, 13944-13959, 13945-13960, 13946-13961, 13952-13967, 13953-13968,
13954-13969, 13955-13970, 13956-13971, 13957-13972, 13958-13973, 13959-13974, 13960-13975, 13961-
13976, 13962-13977, 13963-13978, 13964-13979, 13965-13980, 13966-13981, 13967-13982, 13968-13983,
13969-13984, 13970-13985, 13973-13988, 13976-13991, 14000-14015, 14003-14018, 14028-14043, 14030-
14045, 14032-14047, 14035-14050, 14036-14051, 14038-14053, 14039-14054, 14040-14055, 14041-14056,
14045-14060, 14047-14062, 14048-14063, 14049-14064, 14050-14065, 14051-14066, 14053-14068, 14054-
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14069, 14055-14070, 14056-14071, 14059-14074, 14060-14075, 14061-14076, 14062-14077, 14063-14078,
14064-14079, 14065-14080, 14066-14081, 14078-14093, 14081-14096, 14082-14097, 14084-14099, 14085-
14100, 14086-14101, 14087-14102, 14088-14103, 14089-14104, 14090-14105, 14091-14106, 14092-14107,
14093-14108, 14095-14110, 14096-14111, 14097-14112, 14098-14113, 14099-14114, 14100-14115, 14102-
14117, 14105-14120, 14110-14125, 14111-14126, 14112-14127, 14113-14128, 14115-14130, 14117-14132,
14119-14134, 14130-14145, 14163-14178, 14165-14180, 14166-14181, 14167-14182, 14169-14184, 14170-
14185, 14174-14189, 14180-14195, 14181-14196, 14203-14218, 14207-14222, 14209-14224, 14212-14227,
14217-14232, 14220-14235, 14222-14237, 14223-14238, 14224-14239, 14225-14240, 14232-14247, 14233-
14248, 14235-14250, 14242-14257, 14244-14259, 14247-14262, 14248-14263, 14249-14264, 14250-14265,
14251-14266, 14252-14267, 14253-14268, 14254-14269, 14255-14270, 14256-14271, 14257-14272, 14316-
14331, 14317-14332, 14318-14333, 14319-14334, 14321-14336, 14324-14339, 14327-14342, 14337-14352,
14338-14353, 14339-14354, 14340-14355, 14341-14356, 14342-14357, 14343-14358, 14344-14359, 14345-
14360, 14346-14361, 14347-14362, 14398-14413, 14400-14415, 14401-14416, 14403-14418, 14404-14419,
14405-14420, 14406-14421, 14408-14423, 14409-14424, 14410-14425, 14412-14427, 14443-14458, 14479-
14494, 14480-14495, 14482-14497, 14504-14519, 14507-14522, 14508-14523, 14509-14524, 14510-14525,
14511-14526, 14512-14527, 14513-14528, 14514-14529, 14515-14530, 14515-14532, 14515-14534, 14516-
14531, 14516-14532, 14516-14533, 14517-14532, 14517-14533, 14518-14531, 14519-14534, 14520-14535,
14522-14537, 14534-14549, 14535-14550, 14553-14568, 14569-14584, 14570-14585, 14571-14586, 14573-
14588, 14601-14616, 14602-14617, 14603-14618, 14605-14620, 14606-14621, 14607-14622, 14608-14623,
14609-14624, 14610-14625, 14611-14626, 14612-14627, 14613-14628, 14614-14629, 14615-14630, 14616-
14631, 14655-14670, 14656-14671, 14658-14673, 14659-14674, 14681-14696, 14683-14698, 14684-14699,
14684-14701, 14684-14703, 14685-14700, 14685-14701, 14685-14702, 14686-14701, 14686-14702, 14687-
14702, 14687-14700, 14688-14703, 14689-14704, 14691-14706, 14692-14707, 14696-14711, 14703-14718,
14704-14719, 14705-14720, 14706-14721, 14707-14722, 14708-14723, 14709-14724, 14710-14725, 14711-
14726, 14712-14727, 14713-14728, 14714-14729, 14759-14774, 14760-14775, 14761-14776, 14762-14777,
14763-14778, 14764-14779, 14765-14780, 14766-14781, 14767-14782, 14768-14783, 14769-14784, 14770-
14785, 14771-14786, 14772-14787, 14773-14788, 14774-14789, 14775-14790, 14776-14791, 14779-14794,
14787-14802, 14792-14807, 14793-14808, 14794-14809, 14797-14812, 14798-14813, 14800-14815, 14818-
14833, 14822-14837, 14823-14838, 14824-14839, 14825-14840, 14826-14841, 14827-14842, 14828-14843,
14829-14844, 14830-14845, 14831-14846, 14832-14847, 14833-14848, 14834-14849, 14835-14850, 14841-
14856, 14842-14857, 14843-14858, 14844-14859, 14845-14860, 14846-14861, 14847-14862, 14848-14863,
14849-14864, 14850-14865, 14851-14866, 14852-14867, 14853-14868, 14855-14870, 14856-14871, 14857-
14872, 14858-14873, 14859-14874, 14861-14876, 14862-14877, 14863-14878, 14864-14879, 14866-14881,
14877-14892, 14878-14893, 14880-14895, 14881-14896, 14889-14904, 14898-14913, 14899-14914, 14901-
14916, 14903-14918, 14904-14919, 14905-14920, 14906-14921, 14913-14928, 14915-14930, 14916-14931,
14917-14932, 14918-14933, 14919-14934, 14921-14936, 14922-14937, 14923-14938, 14924-14939, 14925-
14940, 14926-14941, 14927-14942, 14928-14943, 14929-14944, 14930-14945, 14931-14946, 14932-14947,
14933-14948, 14934-14949, 14935-14950, 14936-14951, 14937-14952, 14938-14953, 14938-14955, 14938-
14957, 14939-14954, 14939-14955, 14939-14956, 14939-14958, 14940-14955, 14940-14956, 14940-14957,
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14940-14959, 14941-14956, 14941-14954, 14941-14957, 14941-14958, 14941-14960, 14942-14957, 14942-
14955, 14942-14958, 14942-14959, 14942-14961, 14943-14958, 14943-14956, 14943-14959, 14943-14960,
14943-14962, 14944-14959, 14944-14957, 14944-14960, 14944-14961, 14945-14960, 14945-14958, 14945-
14961, 14946-14961, 14946-14959, 14948-14963, 14956-14971, 14957-14972, 14958-14973, 14959-14974,
14960-14975, 14961-14976, 14962-14977, 14963-14978, 14964-14979, 14965-14980, 14966-14981, 14968-
14983, 14969-14984, 14970-14985, 14987-15002, 14992-15007, 14993-15008, 14994-15009, 14995-15010,
14996-15011, 15003-15018, 15005-15020, 15006-15021, 15007-15022, 15008-15023, 15009-15024, 15010-
15025, 15011-15026, 15012-15027, 15013-15028, 15014-15029, 15015-15030, 15016-15031, 15017-15032,
15019-15034, 15142-15157, 15143-15158, 15150-15165, 15151-15166, 15152-15167, 15153-15168, 15154-
15169, 15155-15170, 15156-15171, 15157-15172, 15158-15173, 15159-15174, 15160-15175, 15161-15176,
15162-15177, 15163-15178, 15164-15179, 15182-15197, 15184-15199, 15185-15200, 15186-15201, 15195-
15210, 15197-15212, 15198-15213, 15199-15214, 15200-15215, 15201-15216, 15202-15217, 15203-15218,
15204-15219, 15205-15220, 15206-15221, 15207-15222, 15208-15223, 15209-15224, 15210-15225, 15211-
15226, 15214-15229, 15215-15230, 15216-15231, 15217-15232, 15218-15233, 15219-15234, 15220-15235,
15221-15236, 15222-15237, 15222-15239, 15222-15241, 15223-15238, 15223-15239, 15223-15240, 15224-
15239, 15224-15240, 15225-15240, 15225-15238, 15227-15242, 15228-15243, 15229-15244, 15230-15245,
15231-15246, 15232-15247, 15233-15248, 15234-15249, 15235-15250, 15236-15251, 15237-15252, 15238-
15253, 15239-15254, 15247-15262, 15248-15263, 15249-15264, 15250-15265, 15251-15266, 15252-15267,
15253-15268, 15254-15269, 15255-15270, 15256-15271, 15257-15272, 15258-15273, 15259-15274, 15260-
15275, 15261-15276, 15293-15308, 15299-15314, 15301-15316, 15302-15317, 15303-15318, 15304-15319,
15305-15320, 15320-15335, 15321-15336, 15323-15338, 15411-15426, 15414-15429, 15415-15430, 15416-
15431, 15417-15432, 15496-15511, 15501-15516, 15504-15519, 15505-15520, 15506-15521, 15507-15522,
15508-15523, 15509-15524, 15510-15525, 15511-15526, 15512-15527, 15513-15528, 15515-15530, 15556-
15571, 15558-15573, 15559-15574, 15560-15575, 15562-15577, 15569-15584, 15571-15586, 15574-15589,
15593-15608, 15594-15609, 15595-15610, 15596-15611, 15598-15613, 15599-15614, 15600-15615, 15601-
15616, 15602-15617, 15603-15618, 15604-15619, 15605-15620, 15627-15642, 15629-15644, 15630-15645,
15631-15646, 15632-15647, 15633-15648, 15635-15650, 15636-15651, 15639-15654, 15640-15655, 15641-
15656, 15642-15657, 15658-15673, 15659-15674, 15660-15675, 15661-15676, 15665-15680, 15666-15681,
15667-15682, 15668-15683, 15671-15686, 15673-15688, 15674-15689, 15675-15690, 15681-15696, 15682-
15697, 15683-15698, 15684-15699, 15685-15700, 15686-15701, 15687-15702, 15740-15755, 15741-15756,
15753-15768, 15757-15772, 15758-15773, 15761-15776, 15762-15777, 15763-15778, 15765-15780, 15788-
15803, 15812-15827, 15813-15828, 15814-15829, 15815-15830, 15816-15831, 15826-15841, 15827-15842,
15833-15848, 15858-15873, 15861-15876, 15863-15878, 15864-15879, 15865-15880, 15866-15881, 15867-
15882, 15868-15883, 15869-15884, 15870-15885, 15871-15886, 15872-15887, 15873-15888, 15874-15889,
15875-15890, 15876-15891, 15877-15892, 15878-15893, 15882-15897, 15883-15898, 15910-15925, 15911-
15926, 15912-15927, 15913-15928, 15914-15929, 15943-15958, 15947-15962, 15949-15964, 15950-15965,
15951-15966, 15955-15970, 15973-15988, 15974-15989, 15979-15994, 15980-15995, 16000-16015, 16008-
16023, 16010-16025, 16026-16041, 16027-16042, 16030-16045, 16032-16047, 16034-16049, 16036-16051,
16037-16052, 16038-16053, 16039-16054, 16056-16071, 16057-16072, 16080-16095, 16117-16132, 16118-
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16133, 16216-16231, 16248-16263, 16265-16280, 16266-16281, 16268-16283, 16269-16284, 16273-16288,
16300-16315, 16305-16320, 16306-16321, 16327-16342, 16329-16344, 16422-16437, 16427-16442, 16428-
16443, 16550-16565, 16557-16572, 16564-16579, 16569-16584, 16582-16597, 16592-16607, 16617-16632, or
16676-16691 of SEQ ID NO: 2. of SEQ ID NO: 2; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 8 to 80
linked nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a
complementary region of at least 8 nucleobases that is at least 90% complementary to an equal length portion of

the first modified oligonucleotide.

In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 8 to 80 linked
nucleosides, wherein the nucleobase sequence of the first modified oligonucleotide is at least 80%
complementary to an equal length portion within nucleobases 3341-3368, 4516-4533, 5498-5517, 14337-14357,
14569-14588, 14607-14631, 14683-14703, 14828-14848, 14939-14958, 15222-15243, or 15251-15273 of SEQ
ID NO: 2; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 8 to 80
linked nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a
complementary region of at least 8 nucleobases that is at least 90% complementary to an equal length portion of

the first modified oligonucleotide.

In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 8 to 80 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least
9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, or at least 16 contiguous nucleobases of
the nucleobase sequence of any of SEQ ID NOs: 15-1712, wherein each thymine is replaced by uracil; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 8 to 80
linked nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a
complementary region of at least 8 nucleobases that is at least 90% complementary to an equal length portion of
the first modified oligonucleotide.

In certain embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the
first modified oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound

is a sense compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 14 to 80 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises the nucleobase
sequence of any of SEQ ID NOs: 15-1712, wherein each thymine is replaced by uracil; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 14 to 80

linked nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a
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complementary region of at least 16 nucleobases that is at least 90% complementary to an equal length portion

of the first modified oligonucleotide.

In certain embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the
first modified oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound

is a sense compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 19 to 29 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least
9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of any of
SEQ ID NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 15 to 29
linked nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a
complementary region of at least 8 nucleobases that is at least 90% complementary to an equal length portion of
the first modified oligonucleotide.

In certain embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the
first modified oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound

is a sense compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 19 to 29 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least
9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least
19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of any of
SEQ ID NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 15 to 29
linked nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises at least
8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least
18, at least 19, at least 20, or at least 21 contiguous nucleobases of the nucleobase sequence of any of SEQ ID
NOs: 2025-2336, wherein the nucleobase sequence of the second modified oligonucleotide is at least 90%
complementary to an equal length portion of the first modified oligonucleotide.

In certain embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the
first modified oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound

is a sense compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.
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In certain embodiments, an oligomeric duplex comprises:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 23 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide consists of the nucleobase
sequence of any of SEQ ID NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 21 linked
nucleosides wherein the nucleobase sequence of the second modified oligonucleotide consists of the nucleobase
sequence of any of SEQ ID NOs: 2025-2336, wherein the nucleobase sequence of the second modified
oligonucleotide is at least 90% complementary to an equal length portion of the first modified oligonucleotide.
In certain embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the

first modified oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound

is a sense compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In certain embodiments, an oligomeric duplex comprises a first oligomeric compound comprising a first modified
oligonucleotide, wherein the nucleobase sequence of the modified oligonucleotide is at least 80% complementary, for
example, at least 80%, at least 85%, at least 90%, or at least 95% to an equal length portion within nucleobases 34-56, 44-
66, 54-76, 64-86, 74-96, 84-106, 94-116, 104-126, 114-136, 124-146, 134-156, 144-166, 154-176, 164-186, 174-196, 184-
206, 194-216, 204-226, 214-236, 224-246, 234-256, 244-266, 254-276, 264-286, 274-296, 284-306, 294-316, 304-326,
314-336, 324-346, 334-356, 344-366, 354-376, 364-386, 374-396, 384-406, 394-416, 404-426, 414-436, 424-446, 434-
456, 444-466, 454-476, 464-486, 474-496, 484-506, 494-516, 504-526, 514-536, 524-546, 534-556, 544-566, 554-576,
564-586, 574-596, 584-606, 594-616, 604-626, 614-636, 624-646, 634-656, 644-666, 654-676, 664-686, 674-696, 684-
706, 694-716, 704-726, 714-736, 724-746, 734-756, 744-766, 754-776, 764-786, 774-796, 784-806, 794-816, 804-826,
814-836, 819-841, 834-856, 844-866, 854-876, 864-886, 874-896, 884-906, 894-916, 904-926, 914-936, 924-946, 934-
956, 944-966, 954-976, 964-986, 974-996, 984-1006, 994-1016, 1004-1026, 1014-1036, 1024-1046, 1034-1056, 1044-
1066, 1054-1076, 1064-1086, 1074-1096, 1084-1106, 1094-1116, 1104-1126, 1114-1136, 1124-1146, 1134-1156, 1144-
1166, 1154-1176, 1164-1186, 1174-1196, 1184-1206, 1194-1216, 1204-1226, 1214-1236, 1224-1246, 1234-1256, 1238-
1260, 1243-1265, 1248-1270, 1254-1276, 1264-1286, 1274-1296, 1279-1301, 1284-1306, 1294-1316, 1304-1326, 1314-
1336, 1324-1346, 1334-1356, 1344-1366, 1354-1376, 1364-1386, 1374-1396, 1384-1406, 1394-1416, 1404-1426, 1414-
1436, 1424-1446, 1434-1456, 1444-1466, 1454-1476, 1464-1486, 1474-1496, 1484-1506, 1494-1516, 1499-1521, 1504~
1526, 1514-1536, 1522-1544, 1534-1556, 1544-1566, 1554-1576, 1564-1586, 1574-1596, 1584-1606, 1594-1616, 1604-
1626, 1614-1636, 1624-1646, 1634-1656, 1644-1666, 1654-1676, 1664-1686, 1674-1696, 1684-1706, 1694-1716, 1704-
1726, 1714-1736, 1724-1746, 1734-1756, 1744-1766, 1754-1776, 1764-1786, 1774-1796, 1784-1806, 1794-1816, 1804-
1826, 1814-1836, 1824-1846, 1834-1856, 1844-1866, 1854-1876, 1864-1886, 1874-1896, 1884-1906, 1894-1916, 1904-
1926, 1914-1936, 1924-1946, 1934-1956, 1944-1966, 1954-1976, 1964-1986, 1974-1996, 1984-2006, 1994-2016, 2004-
2026, 2014-2036, 2019-2041, 2024-2046, 2034-2056, 2044-2066, 2054-2076, 2064-2086, 2074-2096, 2084-2106, 2094~
2116, 2104-2126, 2114-2136, 2124-2146, 2134-2156, 2144-2166, 2154-2176, 2164-2186, 2174-2196, 2184-2206, 2194-
2216, 2204-2226, 2214-2236, 2219-2241, 2224-2246, 2234-2256, 2244-2266, 2254-2276, 2264-2286, 2274-2296, 2284-
2306, 2294-2316, 2304-2326, 2314-2336, 2324-2346, 2334-2356, 2344-2366, 2354-2376, 2364-2386, 2374-2396, 2379-
2401, 2384-2406, 2394-2416, 2404-2426, 2414-2436, 2424-2446, 2434-2456, 2444-2466, 2454-2476, 2464-2486, 2474-
2496, 2479-2501, 2484-2506, 2494-2516, 2504-2526, 2514-2536, 2524-2546, 2534-2556, 2544-2566, 2554-2576, 2564-

73



WO 2022/173976 PCT/US2022/016015

2586, 2574-2596, 2584-2606, 2594-2616, 2604-2626, 2614-2636, 2619-2641, 2624-2646, 2634-2656, 2644-2666, 2654~
2676, 2664-2686, 2674-2696, 2684-2706, 2694-2716, 2699-2721, 2704-2726, 2714-2736, 2724-2746, 2734-2756, 2744~
2766, 2754-2776, 2759-2781, 2764-2786, 2774-2796, 2784-2806, 2794-2816, 2804-2826, 2814-2836, 2824-2846, 2834~
2856, 2844-2866, 2854-2876, 2864-2886, 2874-2896, 2879-2901, 2884-2906, 2894-2916, 2904-2926, 2914-2936, 2919-
2941, 2924-2946, 2934-2956, 2944-2966, 2954-2976, 2964-2986, 2974-2996, 2981-3003, 2987-3009, or 2994-3016, of
SEQ ID NO: 1.

In certain embodiments, an oligomeric duplex comprises a first oligomeric compound comprising a first modified
oligonucleotide consisting of 19 to 29 linked nucleosides and a second oligomeric compound comprising a second
modified oligonucleotide consisting of 15 to 29 linked nucleosides, wherein the nucleobase sequence of the first modified
oligonucleotide and the nucleobase sequence of the second modified oligonucleotide each comprises at least 8, at least 9,
at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least
20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the following pairs of nucleobase sequences
recited in SEQ ID NOs: 1713/2025, 1714/2026, 1715/2027, 1716/2028, 1717/2029, 1718/2030, 1719/2031, 1720/2032,
172172033, 1722/2034, 1723/2035, 1724/2036, 1725/2037, 1726/2038, 1727/2039, 1728/2040, 1729/2041, 1730/2042,
1731/2043, 1732/2044, 1733/2045, 1734/2046, 1735/2047, 1736/2048, 1737/2049, 1738/2050, 1739/2051, 1740/2052,
1741/2053, 1742/2054, 1743/2055, 1744/2056, 1745/2057, 1746/2058, 1747/2059, 1748/2060, 1749/2061, 1750/2062,
175172063, 1752/2064, 1753/2065, 1754/2066, 1755/2067, 1756/2068, 1757/2069, 1758/2070, 1759/2071, 1760/2072,
1761/2073, 1762/2074, 1763/2075, 1764/2076, 1765/2077, 1766/2078, 1767/2079, 1768/2080, 1769/2081, 1770/2082,
1771/2083, 1772/2084, 1773/2085, 1774/2086, 1775/2087, 1776/2088, 1777/2089, 1778/2090, 1779/2091, 1780/2092,
1781/2093, 1782/2094, 1783/2095, 1784/2096, 1785/2097, 1786/2098, 1787/2099, 1788/2100, 1789/2101, 1790/2102,
1791/2103, 1792/2104, 1793/2105, 1794/2106, 1795/2107, 1796/2108, 1797/2109, 1798/2110, 1799/2111, 1800/2112,
1801/2113, 1802/2114, 1803/2115, 1804/2116, 1805/2117, 1806/2118, 1807/2119, 1808/2120, 1809/2121, 1810/2122,
1811/2123, 1812/2124, 1813/2125, 1814/2126, 1815/2127, 1816/2128, 1817/2129, 1818/2130, 1819/2131, 1820/2132,
1821/2133, 1822/2134, 1823/2135, 1824/2136, 1825/2137, 1826/2138, 1827/2139, 1828/2140, 1829/2141, 1830/2142,
1831/2143, 1832/2144, 1833/2145, 1834/2146, 1835/2147, 1836/2148, 1837/2149, 1838/2150, 1839/2151, 1840/2152,
1841/2153, 1842/2154, 1843/2155, 1844/2156, 1845/2157, 1846/2158, 1847/2159, 1848/2160, 1849/2161, 1850/2162,
1851/2163, 1852/2164, 1853/2165, 1854/2166, 1855/2167, 1856/2168, 1857/2169, 1858/2170, 1859/2171, 1860/2172,
1861/2173, 1862/2174, 1863/2175, 1864/2176, 1865/2177, 1866/2178, 1867/2179, 1868/2180, 1869/2181, 1870/2182,
1871/2183, 1872/2184, 1873/2185, 1874/2186, 1875/2187, 1876/2188, 1877/2189, 1878/2190, 1879/2191, 1880/2192,
1881/2193, 1882/2194, 1883/2195, 1884/2196, 1885/2197, 1886/2198, 1887/2199, 1888/2200, 1889/2201, 1890/2202,
1891/2203, 1892/2204, 1893/2205, 1894/2206, 1895/2207, 1896/2208, 1897/2209, 1898/2210, 1899/2211, 1900/2212,
1901/2213, 1902/2214, 1903/2215, 1904/2216, 1905/2217, 1906/2218, 1907/2219, 1908/2220, 1909/2221, 1910/2222,
1911/2223, 1912/2224, 1913/2225, 1914/2226, 1915/2227, 1916/2228, 1917/2229, 1918/2230, 1919/2231, 1920/2232,
192172233, 1922/2234, 1923/2235, 1924/2236, 1925/2237, 1926/2238, 1927/2239, 1928/2240, 1929/2241, 1930/2242,
1931/2243, 1932/2244, 1933/2245, 1934/2246, 1935/2247, 1936/2248, 1937/2249, 1938/2250, 1939/2251, 1940/2252,
1941/2253, 1942/2254, 1943/2255, 1944/2256, 1945/2257, 1946/2258, 1947/2259, 1948/2260, 1949/2261, 1950/2262,
1951/2263, 1952/2264, 1953/2265, 1954/2266, 1955/2267, 1956/2268, 1957/2269, 1958/2270, 1959/2271, 1960/2272,
1961/2273, 1962/2274, 1963/2275, 1964/2276, 1965/2277, 1966/2278, 1967/2279, 1968/2280, 1969/2281, 1970/2282,
1971/2283, 1972/2284, 1973/2285, 1974/2286, 1975/2287, 1976/2288, 1977/2289, 1978/2290, 1979/2291, 1980/2292,
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198172293, 1982/2294, 1983/2295, 1984/2296, 1985/2297, 1986/2298, 1987/2299, 1988/2300, 1989/2301, 1990/2302,
199172303, 1992/2304, 1993/2305, 1994/2306, 1995/2307, 1996/2308, 1997/2309, 1998/2310, 1999/2311, 2000/2312,
2001/2313, 2002/2314, 2003/2315, 2004/2316, 2005/2317, 2006/2318, 2007/2319, 2008/2320, 2009/2321, 2010/2322,
2011/2323, 2012/2324, 2013/2325, 2014/2326, 2015/2327, 2016/2328, 2017/2329, 2018/2330, 2019/2331, 2020/2332,
2021/2333, 2022/2334, 2023/2335, or 2024/2336, wherein the nucleobase sequence of the first modified oligonucleotide
comprises the nucleobase sequence of the first SEQ ID NO recited in the pair and the nucleobase sequence of the second
modified oligonucleotide comprises the nucleobase sequence of the second SEQ ID NO recited in the pair. In certain
embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the first modified
oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound is a sense
compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In certain embodiments, an oligomeric duplex comprises a first oligomeric compound comprising a first modified
oligonucleotide consisting of 19 to 29 linked nucleosides and a second oligomeric compound comprising a second
modified oligonucleotide consisting of 15 to 29 linked nucleosides, wherein the nucleobase sequences of the first modified
oligonucleotide and second modified oligonucleotide comprise any of the following pairs of nucleobase sequences recited
in SEQ ID NOs: 1713/2025, 1714/2026, 1715/2027, 1716/2028, 1717/2029, 1718/2030, 1719/2031, 1720/2032,
1721/2033, 1722/2034, 1723/2035, 1724/2036, 1725/2037, 1726/2038, 1727/2039, 1728/2040, 1729/2041, 1730/2042,
1731/2043, 1732/2044, 1733/2045, 1734/2046, 1735/2047, 1736/2048, 1737/2049, 1738/2050, 1739/2051, 1740/2052,
174172053, 1742/2054, 1743/2055, 1744/2056, 1745/2057, 1746/2058, 1747/2059, 1748/2060, 1749/2061, 1750/2062,
1751/2063, 1752/2064, 1753/2065, 1754/2066, 1755/2067, 1756/2068, 1757/2069, 1758/2070, 1759/2071, 1760/2072,
1761/2073, 1762/2074, 1763/2075, 1764/2076, 1765/2077, 1766/2078, 1767/2079, 1768/2080, 1769/2081, 1770/2082,
1771/2083, 1772/2084, 1773/2085, 1774/2086, 1775/2087, 1776/2088, 1777/2089, 1778/2090, 1779/2091, 1780/2092,
1781/2093, 1782/2094, 1783/2095, 1784/2096, 1785/2097, 1786/2098, 1787/2099, 1788/2100, 1789/2101, 1790/2102,
1791/2103, 1792/2104, 1793/2105, 1794/2106, 1795/2107, 1796/2108, 1797/2109, 1798/2110, 1799/2111, 1800/2112,
1801/2113, 1802/2114, 1803/2115, 1804/2116, 1805/2117, 1806/2118, 1807/2119, 1808/2120, 1809/2121, 1810/2122,
181172123, 1812/2124, 1813/2125, 1814/2126, 1815/2127, 1816/2128, 1817/2129, 1818/2130, 1819/2131, 1820/2132,
1821/2133, 1822/2134, 1823/2135, 1824/2136, 1825/2137, 1826/2138, 1827/2139, 1828/2140, 1829/2141, 1830/2142,
1831/2143, 1832/2144, 1833/2145, 1834/2146, 1835/2147, 1836/2148, 1837/2149, 1838/2150, 1839/2151, 1840/2152,
1841/2153, 1842/2154, 1843/2155, 1844/2156, 1845/2157, 1846/2158, 1847/2159, 1848/2160, 1849/2161, 1850/2162,
1851/2163, 1852/2164, 1853/2165, 1854/2166, 1855/2167, 1856/2168, 1857/2169, 1858/2170, 1859/2171, 1860/2172,
1861/2173, 1862/2174, 1863/2175, 1864/2176, 1865/2177, 1866/2178, 1867/2179, 1868/2180, 1869/2181, 1870/2182,
1871/2183, 1872/2184, 1873/2185, 1874/2186, 1875/2187, 1876/2188, 1877/2189, 1878/2190, 1879/2191, 1880/2192,
1881/2193, 1882/2194, 1883/2195, 1884/2196, 1885/2197, 1886/2198, 1887/2199, 1888/2200, 1889/2201, 1890/2202,
189172203, 1892/2204, 1893/2205, 1894/2206, 1895/2207, 1896/2208, 1897/2209, 1898/2210, 1899/2211, 1900/2212,
1901/2213, 1902/2214, 1903/2215, 1904/2216, 1905/2217, 1906/2218, 1907/2219, 1908/2220, 1909/2221, 1910/2222,
191172223, 1912/2224, 1913/2225, 1914/2226, 1915/2227, 1916/2228, 1917/2229, 1918/2230, 1919/2231, 1920/2232,
192172233, 1922/2234, 1923/2235, 1924/2236, 1925/2237, 1926/2238, 1927/2239, 1928/2240, 1929/2241, 1930/2242,
193172243, 1932/2244, 1933/2245, 1934/2246, 1935/2247, 1936/2248, 1937/2249, 1938/2250, 1939/2251, 1940/2252,
194172253, 1942/2254, 1943/2255, 1944/2256, 1945/2257, 1946/2258, 1947/2259, 1948/2260, 1949/2261, 1950/2262,
195172263, 1952/2264, 1953/2265, 1954/2266, 1955/2267, 1956/2268, 1957/2269, 1958/2270, 1959/2271, 1960/2272,
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196172273, 1962/2274, 1963/2275, 1964/2276, 1965/2277, 1966/2278, 1967/2279, 1968/2280, 1969/2281, 1970/2282,
197172283, 1972/2284, 1973/2285, 1974/2286, 1975/2287, 1976/2288, 1977/2289, 1978/2290, 1979/2291, 1980/2292,
1981/2293, 1982/2294, 1983/2295, 1984/2296, 1985/2297, 1986/2298, 1987/2299, 1988/2300, 1989/2301, 1990/2302,
199172303, 1992/2304, 1993/2305, 1994/2306, 1995/2307, 1996/2308, 1997/2309, 1998/2310, 1999/2311, 2000/2312,
2001/2313, 2002/2314, 2003/2315, 2004/2316, 2005/2317, 2006/2318, 2007/2319, 2008/2320, 2009/2321, 2010/2322,
2011/2323, 2012/2324, 2013/2325, 2014/2326, 2015/2327, 2016/2328, 2017/2329, 2018/2330, 2019/2331, 2020/2332,
2021/2333, 2022/2334, 2023/2335, or 2024/2336, wherein the nucleobase sequence of the first modified oligonucleotide
comprises the nucleobase sequence of the first SEQ ID NO recited in the pair and the nucleobase sequence of the second
modified oligonucleotide comprises the nucleobase sequence of the second SEQ ID NO recited in the pair. In certain
embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the first modified
oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound is a sense
compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In certain embodiments, an oligomeric duplex comprises a first oligomeric compound comprising a first modified
oligonucleotide consisting of 23 linked nucleosides and a second oligomeric compound comprising a second modified
oligonucleotide consisting of 21 linked nucleosides, wherein the nucleobase sequences of the first modified
oligonucleotide and second modified oligonucleotide consist of any of the following pairs of nucleobase sequences recited
in SEQ ID NOs: 1713/2025, 1714/2026, 1715/2027, 1716/2028, 1717/2029, 1718/2030, 1719/2031, 1720/2032,
172172033, 1722/2034, 1723/2035, 1724/2036, 1725/2037, 1726/2038, 1727/2039, 1728/2040, 1729/2041, 1730/2042,
1731/2043, 1732/2044, 1733/2045, 1734/2046, 1735/2047, 1736/2048, 1737/2049, 1738/2050, 1739/2051, 1740/2052,
1741/2053, 1742/2054, 1743/2055, 1744/2056, 1745/2057, 1746/2058, 1747/2059, 1748/2060, 1749/2061, 1750/2062,
1751/2063, 1752/2064, 1753/2065, 1754/2066, 1755/2067, 1756/2068, 1757/2069, 1758/2070, 1759/2071, 1760/2072,
1761/2073, 1762/2074, 1763/2075, 1764/2076, 1765/2077, 1766/2078, 1767/2079, 1768/2080, 1769/2081, 1770/2082,
1771/2083, 1772/2084, 1773/2085, 1774/2086, 1775/2087, 1776/2088, 1777/2089, 1778/2090, 1779/2091, 1780/2092,
1781/2093, 1782/2094, 1783/2095, 1784/2096, 1785/2097, 1786/2098, 1787/2099, 1788/2100, 1789/2101, 1790/2102,
1791/2103, 1792/2104, 1793/2105, 1794/2106, 1795/2107, 1796/2108, 1797/2109, 1798/2110, 1799/2111, 1800/2112,
1801/2113, 1802/2114, 1803/2115, 1804/2116, 1805/2117, 1806/2118, 1807/2119, 1808/2120, 1809/2121, 1810/2122,
181172123, 1812/2124, 1813/2125, 1814/2126, 1815/2127, 1816/2128, 1817/2129, 1818/2130, 1819/2131, 1820/2132,
1821/2133, 1822/2134, 1823/2135, 1824/2136, 1825/2137, 1826/2138, 1827/2139, 1828/2140, 1829/2141, 1830/2142,
1831/2143, 1832/2144, 1833/2145, 1834/2146, 1835/2147, 1836/2148, 1837/2149, 1838/2150, 1839/2151, 1840/2152,
1841/2153, 1842/2154, 1843/2155, 1844/2156, 1845/2157, 1846/2158, 1847/2159, 1848/2160, 1849/2161, 1850/2162,
1851/2163, 1852/2164, 1853/2165, 1854/2166, 1855/2167, 1856/2168, 1857/2169, 1858/2170, 1859/2171, 1860/2172,
1861/2173, 1862/2174, 1863/2175, 1864/2176, 1865/2177, 1866/2178, 1867/2179, 1868/2180, 1869/2181, 1870/2182,
1871/2183, 1872/2184, 1873/2185, 1874/2186, 1875/2187, 1876/2188, 1877/2189, 1878/2190, 1879/2191, 1880/2192,
1881/2193, 1882/2194, 1883/2195, 1884/2196, 1885/2197, 1886/2198, 1887/2199, 1888/2200, 1889/2201, 1890/2202,
189172203, 1892/2204, 1893/2205, 1894/2206, 1895/2207, 1896/2208, 1897/2209, 1898/2210, 1899/2211, 1900/2212,
190172213, 1902/2214, 1903/2215, 1904/2216, 1905/2217, 1906/2218, 1907/2219, 1908/2220, 1909/2221, 1910/2222,
191172223, 1912/2224, 1913/2225, 1914/2226, 1915/2227, 1916/2228, 1917/2229, 1918/2230, 1919/2231, 1920/2232,
192172233, 1922/2234, 1923/2235, 1924/2236, 1925/2237, 1926/2238, 1927/2239, 1928/2240, 1929/2241, 1930/2242,
193172243, 1932/2244, 1933/2245, 1934/2246, 1935/2247, 1936/2248, 1937/2249, 1938/2250, 1939/2251, 1940/2252,
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194172253, 1942/2254, 1943/2255, 1944/2256, 1945/2257, 1946/2258, 1947/2259, 1948/2260, 1949/2261, 1950/2262,
195172263, 1952/2264, 1953/2265, 1954/2266, 1955/2267, 1956/2268, 1957/2269, 1958/2270, 1959/2271, 1960/2272,
1961/2273, 1962/2274, 1963/2275, 1964/2276, 1965/2277, 1966/2278, 1967/2279, 1968/2280, 1969/2281, 1970/2282,
197172283, 1972/2284, 1973/2285, 1974/2286, 1975/2287, 1976/2288, 1977/2289, 1978/2290, 1979/2291, 1980/2292,
198172293, 1982/2294, 1983/2295, 1984/2296, 1985/2297, 1986/2298, 1987/2299, 1988/2300, 1989/2301, 1990/2302,
1991/2303, 1992/2304, 1993/2305, 1994/2306, 1995/2307, 1996/2308, 1997/2309, 1998/2310, 1999/2311, 2000/2312,
2001/2313, 2002/2314, 2003/2315, 2004/2316, 2005/2317, 2006/2318, 2007/2319, 2008/2320, 2009/2321, 2010/2322,
2011/2323, 2012/2324, 2013/2325, 2014/2326, 2015/2327, 2016/2328, 2017/2329, 2018/2330, 2019/2331, 2020/2332,
2021/2333, 2022/2334, 2023/2335, or 2024/2336, wherein the nucleobase sequence of the first modified oligonucleotide
comprises the nucleobase sequence of the first SEQ ID NO recited in the pair and the nucleobase sequence of the second
modified oligonucleotide comprises the nucleobase sequence of the second SEQ ID NO recited in the pair. In certain
embodiments, the first oligomeric compound is an antisense compound. In certain embodiments, the first modified
oligonucleotide is an antisense oligonucleotide. In certain embodiments, the second oligomeric compound is a sense
compound. In certain embodiments, the second modified oligonucleotide is a sense oligonucleotide.

In any of the oligomeric duplexes described herein, at least one nucleoside of the first modified oligonucleotide
and/or the second modified oligonucleotide can comprise a modified sugar moiety. Examples of suitable modified sugar
moieties include, but are not limited to, a bicyclic sugar moiety, such as a 2°-4’ bridge selected from —O-CH2-; and —O-
CH(CH3)-, and a non-bicyclic sugar moiety, such as a 2’-MOE sugar moiety, a 2’-F sugar moiety, a 2’-OMe sugar moiety,
or a 2’-NMA sugar moiety. In certain embodiments, at least 80%, at least 90%, or 100% of the nucleosides of the first
modified oligonucleotide and/or the second modified oligonucleotide comprises a modified sugar moiety selected from
2’-F and 2°-OMe.

In any of the oligomeric duplexes described herein, at least one nucleoside of the first modified oligonucleotide
and/or the second modified oligonucleotide can comprise a sugar surrogate. Examples of suitable sugar surrogates include,
but are not limited to, morpholino, peptide nucleic acid (PNA), glycol nucleic acid (GNA), and unlocked nucleic acid
(UNA). In certain embodiments, at least one nucleoside of the first modified oligonucleotide comprises a sugar surrogate,
which can be a GNA.

In any of the oligomeric duplexes described herein, at least one internucleoside linkage of the first modified
oligonucleotide and/or the second modified oligonucleotide can comprise a modified internucleoside linkage. In certain
embodiments, the modified internucleoside linkage is a phosphorothioate internucleoside linkage. In certain
embodiments, at least one of the first, second, or third internucleoside linkages from the 5° end and/or the 3° end of the
first modified oligonucleotide comprises a phosphorothioate linkage. In certain embodiments, at least one of the first,
second, or third internucleoside linkages from the 5° end and/or the 3’ end of the second modified oligonucleotide
comprises a phosphorothioate linkage.

In any of the oligomeric duplexes described herein, at least one internucleoside linkage of the first modified
oligonucleotide and/or the second modified oligonucleotide can comprise a phosphodiester internucleoside linkage. In any
of the oligomeric duplexes described herein, at least one internucleoside linkage of the first modified oligonucleotide
and/or the second modified oligonucleotide can comprise a mesyl phosphoramidate internucleoside linkage.

In any of the oligomeric duplexes described herein, each internucleoside linkage of the first modified

oligonucleotide and/or the second modified oligonucleotide can be independently selected from a phosphodiester or a
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phosphorothioate internucleoside linkage. In any of the oligomeric duplexes described herein, each internucleoside linkage
of the first modified oligonucleotide and/or the second modified oligonucleotide can be independently selected from a
phosphodiester, a phosphorothioate internucleoside, or a mesyl phosphoramidate internucleoside linkage.

In any of the oligomeric duplexes described herein, the internucleoside linkage motif of the second modified
oligonucleotide can be $$0000000000000000ss, wherein each “o” represents a phosphodiester internucleoside linkage and
each “s” represents a phosphorothioate internucleoside linkage.

In any of the oligomeric duplexes described herein, at least one nucleobase of the first modified oligonucleotide
and/or the second modified oligonucleotide can be modified nucleobase. In certain embodiments, the modified nucleobase
is 5-methylcytosine.

In any of the oligomeric duplexes described herein, the first modified oligonucleotide can comprise a stabilized
phosphate group attached to the 5° position of the 5’-most nucleoside. In certain embodiments, the stabilized phosphate
group comprises a cyclopropyl phosphonate or an (£)-vinyl phosphonate.

In any of the oligomeric duplexes described herein, the first modified oligonucleotide can comprise a conjugate
group. In certain embodiments, the conjugate group comprises a conjugate linker and a conjugate moiety. In certain
embodiments, the conjugate group is attached to the first modified oligonucleotide at the 5’-end of the first modified
oligonucleotide. In certain embodiments, the conjugate group is attached to the first modified oligonucleotide at the 3°-
end of the modified oligonucleotide. In certain embodiments, the conjugate group comprises N-acetyl galactosamine. In
certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for transferrin receptor
(TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an anti-TfR1 antibody or
fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide capable of binding TfR1.
In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1. In certain embodiments,
conjugate groups may be selected from any of a C22 alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18
alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl, C22 alkenyl,
C20 alkenyl, C16 alkenyl, C10 alkenyl, C21 alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl, C13 alkenyl,
C12 alkenyl, C11 alkenyl, C9 alkenyl, C8 alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl. In certain embodiments,
conjugate groups may be selected from any of C22 alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18
alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, and C5 alkyl, where
the alkyl chain has one or more unsaturated bonds.

In any of the oligomeric duplexes described herein, the second modified oligonucleotide can comprise a conjugate
group. In certain embodiments, the conjugate group comprises a conjugate linker and a conjugate moiety. In certain
embodiments, the conjugate group is attached to the second modified oligonucleotide at the 5’-end of the second modified
oligonucleotide. In certain embodiments, the conjugate group is attached to the second modified oligonucleotide at the 3°-
end of the modified oligonucleotide. In certain embodiments, the conjugate group comprises N-acetyl galactosamine. In
certain embodiments, the conjugate group comprises a cell-targeting moiety having an affinity for transferrin receptor
(TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate group comprises an anti-TfR1 antibody or
fragment thereof. In certain embodiments, the conjugate group comprises a protein or peptide capable of binding TfR1.
In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1. In certain embodiments,
conjugate groups may be selected from any of a C22 alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18
alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl, C22 alkenyl,
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C20 alkenyl, C16 alkenyl, C10 alkenyl, C21 alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl, C13 alkenyl,
C12 alkenyl, C11 alkenyl, C9 alkenyl, C8 alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl. In certain embodiments,
conjugate groups may be selected from any of C22 alkyl, C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18
alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, and C5 alkyl, where
the alkyl chain has one or more unsaturated bonds.

In certain embodiments, an antisense agent comprises an antisense compound, which comprises an oligomeric
compound or an oligomeric duplex described herein. In certain embodiments, an antisense agent, which can comprise an
oligomeric compound or an oligomeric duplex described herein, is an RNAi agent capable of reducing the amount of PLN
nucleic acid through the activation of RISC/Ago2.

Certain embodiments provide an oligomeric agent comprising two or more oligomeric duplexes. In certain
embodiments, an oligomeric agent comprises two or more of any of the oligomeric duplexes described herein. In certain
embodiments, an oligomeric agent comprises two or more of the same oligomeric duplex, which can be any of the
oligomeric duplexes described herein. In certain embodiments, the two or more oligomeric duplexes are linked together.
In certain embodiments, the two or more oligomeric duplexes are covalently linked together. In certain embodiments, the
second modified oligonucleotides of two or more oligomeric duplexes are covalently linked together. In certain
embodiments, the second modified oligonucleotides of two or more oligomeric duplexes are covalently linked together at
their 3° ends. In certain embodiments, the two or more oligomeric duplexes are covalently linked together by a glycol

linker, such as a tetracthylene glycol linker.

I. Certain Oligonucleotides

In certain embodiments, provided herein are oligomeric compounds comprising oligonucleotides, which consist
of linked nucleosides. Oligonucleotides may be unmodified oligonucleotides (RNA or DNA) or may be modified
oligonucleotides. Modified oligonucleotides comprise at least one modification relative to unmodified RNA or DNA.
That is, modified oligonucleotides comprise at least one modified nucleoside (comprising a modified sugar moiety and/or
a modified nucleobase) and/or at least one modified internucleoside linkage. Certain modified nucleosides and modified
internucleoside linkages suitable for use in modified oligonucleotides are described below.

A. Certain Modified Nucleosides

Modified nucleosides comprise a modified sugar moiety or a modified nucleobase or both a modified sugar
moiety and a modified nucleobase. In certain embodiments, modified nucleosides comprising the following modified
sugar moieties and/or the following modified nucleobases may be incorporated into modified oligonucleotides.

1. Certain Sugar Moieties

In certain embodiments, modified sugar moieties are non-bicyclic modified sugar moieties. In certain
embodiments, modified sugar moieties are bicyclic or tricyclic sugar moieties. In certain embodiments, modified sugar
moieties are sugar surrogates. Such sugar surrogates may comprise one or more substitutions corresponding to those of
other types of modified sugar moieties.

In certain embodiments, modified sugar moieties are non-bicyclic modified sugar moieties comprising a furanosyl ring
with one or more substituent groups none of which bridges two atoms of the furanosyl ring to form a bicyclic structure.
Such non bridging substituents may be at any position of the furanosyl, including but not limited to substituents at the 2°,

3’, 4°, and/or 5’ positions. In certain embodiments one or more non-bridging substituent of non-bicyclic modified sugar
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moieties is branched. Examples of 2’°-substituent groups suitable for non-bicyclic modified sugar moieties include but are
not limited to: 2°-F, 2'-OCH; (“OMe” or “O-methyl”), and 2'-O(CH,),OCH; (“MOE” or “O-methoxyethyl™). In certain
embodiments, 2’-substituent groups are selected from among: halo, allyl, amino, azido, SH, CN, OCN, CFs, OCF3, O-C;-
Cio alkoxy, O-C;-Cyo substituted alkoxy, O-C1-Cy alkyl, O-C;-Cio substituted alkyl, S-alkyl, N(Ruy)-alkyl, O-alkenyl, S-
alkenyl, N(Ry)-alkenyl, O-alkynyl, S-alkynyl, N(Ry,)-alkynyl, O-alkylenyl-O-alkyl, alkynyl, alkaryl, aralkyl, O-alkaryl,
O-aralkyl, O(CH;);SCH3, O(CH;):ON(Rp)(Ry) or OCH,C(=0)-N(Rpn)(R,), where each Ry, and R, is, independently, H,
an amino protecting group, or substituted or unsubstituted C;-Cio alkyl, -O(CH2)20N(CH3)2 (“DMAOE”), 2’-
OCH20OCH2N(CH2)2 (“DMAEOE”), and the 2’-substituent groups described in Cook et al., U.S. 6,531,584; Cook et al.,
U.S. 5,859,221; and Cook et al., U.S. 6,005,087. Certain embodiments of these 2'-substituent groups can be further
substituted with one or more substituent groups independently selected from among: hydroxyl, amino, alkoxy, catboxy,
benzyl, phenyl, nitro (NO»), thiol, thioalkoxy, thioalkyl, halogen, alkyl, aryl, alkenyl and alkynyl. In certain embodiments,
non-bicyclic modified sugar moieties comprise a substituent group at the 3’-position. Examples of substituent groups
suitable for the 3’-position of modified sugar moieties include but are not limited to alkoxy (e.g., methoxy), alkyl (e.g.,
methyl, ethyl). In certain embodiments, non-bicyclic modified sugar moieties comprise a substituent group at the 4’-
position. Examples of 4’-substituent groups suitable for non-bicyclic modified sugar moieties include but are not limited
to alkoxy (e.g., methoxy), alkyl, and those described in Manoharan et al., WO 2015/106128. Examples of 5’-substituent
groups suitable for non-bicyclic modified sugar moieties include but are not limited to: 5’-methyl (R or S), 5'-vinyl, ethyl,
and 5’-methoxy. In certain embodiments, non-bicyclic modified sugar moieties comprise more than one non-bridging
sugar substituent, for example, 2'-F-5'-methyl sugar moieties and the modified sugar moicties and modified nucleosides
described in Migawa et al., WO 2008/101157 and Rajeev et al., US2013/0203836).

In certain embodiments, a 2’-substituted non-bicyclic modified nucleoside comprises a sugar moiety comprising
a non-bridging 2’-substituent group selected from: F, NH,, N3, OCF3;, OCH3, O(CH;);NH,, CH,CH=CH,, OCH,CH=CH>,
OCH,CH,OCHs, O(CH»),SCHs, O(CH1);ONRm)(R.), O(CH2)O(CH»):N(CH3),, and N-substituted acetamide
(OCH2C(=0)-N(Rm)(Ry)), where each Ry, and R, is, independently, H, an amino protecting group, or substituted or
unsubstituted C;-Cyo alkyl.

In certain embodiments, a 2’-substituted nucleoside non-bicyclic modified nucleoside comprises a sugar moiety
comprising a non-bridging 2’-substituent group selected from: F, OCF; OCHi;, OCH,CH,OCH;, O(CH,),SCHs,
O(CH,),ON(CH3),, O(CH,),0(CH,);N(CH;),, O(CH2)20N(CH3)2 (“DMAOE”), OCH20CH2N(CH2)2 (“DMAEOE”)
and OCH,C(=0)-N(H)CH; (“NMA”).

In certain embodiments, a 2’-substituted non-bicyclic modified nucleoside comprises a sugar moiety comprising
a non-bridging 2’-substituent group selected from: F, OCH3, and OCH,CH,OCHs.

In certain embodiments, modified furanosyl sugar moieties and nucleosides incorporating such modified
furanosyl sugar moieties are further defined by isomeric configuration. For example, a 2’-deoxyfuranosyl sugar moiety
may be in seven isomeric configurations other than the naturally occurring B-D-deoxyribosyl configuration. Such
modified sugar moieties are described in, e.g., WO 2019/157531, incorporated by reference herein. A 2°-modified sugar
moiety has an additional stereocenter at the 2’-position relative to a 2°-deoxyfuranosyl sugar moiety; therefore, such sugar
moieties have a total of sixteen possible isomeric configurations. 2’-modified sugar moieties described herein are in the

B-D-ribosyl isomeric configuration unless otherwise specified.
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In naturally occurring nucleic acids, sugars are linked to one another 3° to 5°. In certain embodiments,
oligonucleotides include one or more nucleoside or sugar moiety linked at an alternative position, for example at the 2’ or
inverted 5’ to 3°. For example, where the linkage is at the 2’ position, the 2’-substituent groups may instead be at the 3’-
position.

Certain modified sugar moietics comprise a substituent that bridges two atoms of the furanosyl ring to form a
second ring, resulting in a bicyclic sugar moiety. Nucleosides comprising such bicyclic sugar moieties have been referred
to as bicyclic nucleosides (BNAs), locked nucleosides, or conformationally restricted nucleotides (CRN). Certain such
compounds are described in US Patent Publication No. 2013/0190383; and PCT publication WO 2013/036868. In certain
such embodiments, the bicyclic sugar moiety comprises a bridge between the 4' and the 2' furanose ring atoms. n certain
such embodiments, the furanose ring is a ribose ring. Examples of such 4° to 2’ bridging sugar substituents include but
are not limited to: 4'-CH,-2', 4'-(CH,),-2', 4'-(CH,):-2', 4'-CH,-0-2' (“LNA”), 4'-CH,-S-2', 4'-(CH;),-0-2' (“ENA™), 4'-
CH(CHj3)-0-2' (referred to as “constrained ethyl” or “cEt” when in the .S configuration), 4’-CH,-O-CH,-2’, 4’-CH,-N(R)-
2°, 4'-CH(CH,0OCH3)-0O-2' (“constrained MOE” or “cMOE”) and analogs thereof (see, e.g., Seth et al., U.S. 7,399,845,
Bhat et al., U.S. 7,569,686, Swayze et al., U.S. 7,741,457, and Swayze et al., U.S. 8,022,193), 4'-C(CH3)(CH3)-O-2' and
analogs thereof (see, e.g., Seth et al., U.S. 8,278,283), 4'-CH,-N(OCH3)-2' and analogs thereof (see, e.g., Prakash et al.,
U.S. 8,278,425), 4'-CH,-O-N(CH3)-2' (see, e.g., Allerson et al., U.S. 7,696,345 and Allerson et al., U.S. 8,124,745), 4'-
CH,-C(H)(CH3)-2' (see, e.g., Zhou, et al., J. Org. Chem.,2009, 74, 118-134), 4'-CH,-C(=CH»)-2' and analogs thereof (see
e.g., Sethet al, U.S. 8,278,426), 4’-C(R.Rp)-N(R)-0-2", 4’-C(RsR)-O-N(R)-2’, 4'-CH»,-O-N(R)-2', and 4'-CH>-N(R)-O-
2', wherein each R, R,, and Ry, is, independently, H, a protecting group, or Ci-Ci2 alkyl (see, e.g. Imanishi et al., U.S.
7,427,672).

In certain embodiments, such 4’ to 2” bridges independently comprise from 1 to 4 linked groups independently
selected from: -[C(Ra)(Rb)]n-, -[C(Ra)(Rb)]n-O-, C(Ra)=C(Rb)-, C(Ra)=N-, C(=NRa)-, -C(=0)-, -C(=S)-, -O-, -
Si(Ra)2-, -S(=0)x-, and N(Ra)-;

wherein:

xis 0, 1, or 2;

nis 1,2, 3, or4;

each Ra and Rb is, independently, H, a protecting group, hydroxyl, C1-C12 alkyl, substituted C1-C12 alkyl, C2-
C12 alkenyl, substituted C2-C12 alkenyl, C2-C12 alkynyl, substituted C2-C12 alkynyl, C5-C20 aryl, substituted C5-C20
aryl, heterocycle radical, substituted heterocycle radical, heteroaryl, substituted heteroaryl, C5-C7 alicyclic radical,
substituted C5-C7 alicyclic radical, halogen, OJ1, NJ1J2, SJ1, N3, COOJ1, acyl (C(=0)-H), substituted acyl, CN, sulfonyl
(S(=0)2-]1), or sulfoxyl (S(=0)-J1); and each J1 and J2 is, independently, H, C1-C12 alkyl, substituted C1-C12 alkyl,
C2-C12 alkenyl, substituted C2-C12 alkenyl, C2-C12 alkynyl, substituted C2-C12 alkynyl, C5-C20 aryl, substituted C5-
C20 aryl, acyl (C(=0)-H), substituted acyl, a heterocycle radical, a substituted heterocycle radical, C1-C12 aminoalkyl,
substituted C1-C12 aminoalkyl, or a protecting group.

Additional bicyclic sugar moieties are known in the art, see, for example: Freier et al., Nucleic Acids Research,
1997, 25(22), 4429-4443, Albaek et al., J. Org. Chem., 2006, 71, 7731-7740, Singh et al., Chem. Commun., 1998, 4, 455-
456; Koshkin et al., Tetrahedron, 1998, 54, 3607-3630; Wahlestedt et al., Proc. Natl. Acad. Sci. U. S. A., 2000, 97, 5633-
5638; Kumar et al., Bioorg. Med. Chem. Lett., 1998, 8, 2219-2222; Singh et al., J. Org. Chem., 1998, 63, 10035-10039;
Srivastava et al., J. Am. Chem. Soc., 2007, 129, 8362-8379; Elayadi et al., Curr. Opinion Invens. Drugs, 2001, 2, 558-
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561; Braasch et al., Chem. Biol., 2001, 8, 1-7; Orum et al., Curr. Opinion Mol. Ther., 2001, 3, 239-243; Wengel et al.,
U.S. 7,053,207, Imanishi et al., U.S. 6,268,490, Imanishi et al. U.S. 6,770,748, Imanishi et al., U.S. RE44,779; Wengel et
al., U.S. 6,794,499, Wengel et al., U.S. 6,670,461; Wengel etal., U.S. 7,034,133, Wengel et al., U.S. 8,080,644, Wengel
etal., U.S. 8,034,909; Wengel et al., U.S. 8,153,365; Wengel et al., U.S. 7,572,582; and Ramasamy et al., U.S. 6,525,191,
Torsten et al., WO 2004/106356, Wengel et al., WO 1999/014226; Seth et al., WO 2007/134181; Seth et al., U.S.
7,547,684; Seth et al., U.S. 7,666,854; Seth et al., U.S. 8,088,746; Sethet al., U.S. 7,750,131; Sethet al., U.S. 8,030,467;
Sethet al., U.S. 8,268,980; Seth et al., U.S. 8,546,556; Seth et al., U.S. 8,530,640; Migawa et al., U.S. 9,012,421; Seth et
al., U.S. 8,501,805; Allerson et al., US2008/0039618; and Migawa et al., US2015/0191727. In certain embodiments,
bicyclic sugar moieties and nucleosides incorporating such bicyclic sugar moieties are further defined by isomeric

configuration. For example, an LNA nucleoside (described herein) may be in the a-L configuration or in the B-D

configuration.
§ o Bx
O_O Bx
M
“n,
LNA (B-D-configuration) a-L-LNA (a-L-configuration)
bridge = 4'-CH,-O-2' bridge = 4'-CH,-0O-2'

a-L-methyleneoxy (4’-CH»-O-2’) or a-L-LNA bicyclic nucleosides have been incorporated into oligonucleotides
that showed antisense activity (Frieden et al., Nucleic Acids Research, 2003, 21, 6365-6372). The addition of locked
nucleic acids to siRNAs has been shown to increase siRNA stability in serum, and to reduce off-target effects (Elmen, J.
et al., (2005) Nucleic Acids Research 33(1):439-447; Mook, OR. et al., (2007) Mal Cane Ther 6(3):833-843; Grunweller,
A. etal., (2003) Nucleic Acids Research 31(12):3185-3193). Herein, general descriptions of bicyclic nucleosides include
both isomeric configurations. When the positions of specific bicyclic nucleosides (e.g., LNA or cEt) are identified in
exemplified embodiments herein, they are in the B-D configuration, unless otherwise specified.

In certain embodiments, modified sugar moieties comprise one or more non-bridging sugar substituent and one
or more bridging sugar substituent (e.g., 5’-substituted and 4’-2’ bridged sugars).

In certain embodiments, modified sugar moieties are sugar surrogates. In certain such embodiments, the oxygen
atom of the sugar moiety is replaced, e.g., with a sulfur, carbon or nitrogen atom. In certain such embodiments, such
modified sugar moieties also comprise bridging and/or non-bridging substituents as described herein. For example, certain
sugar surrogates comprise a 4’-sulfur atom and a substitution at the 2'-position (see, e.g., Bhat et al., U.S. 7,875,733 and
Bhatet al., U.S. 7,939,677) and/or the 5° position.

In certain embodiments, sugar surrogates comprise rings having other than 5 atoms. For example, in certain
embodiments, a sugar surrogate comprises a six-membered tetrahydropyran (“THP”). Such tetrahydropyrans may be
further modified or substituted. Nucleosides comprising such modified tetrahydropyrans include but are not limited to
hexitol nucleic acid ("HNA”), anitol nucleic acid (“ANA”), manitol nucleic acid (‘“MNA”) (see, e.g., Leumann, CJ.

Bioorg. & Med. Chem. 2002, 10, 841-854), fluoro HNA:
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F-HNA

(“F-HNA”, see e.g. Swayze et al., U.S. 8,088,904; Swayze et al., U.S. 8,440,803; Swayze et al., U.S. 8,796,437; and
Swayze et al., U.S. 9,005,906; F-HNA can also be referred to as a F-THP or 3'-fluoro tetrahydropyran), and nucleosides

comprising additional modified THP compounds having the formula:

q, 9,
T,—O o a3
a5 Ay
e Bx
/O Ry Ry 9
N

wherein, independently, for each of said modified THP nucleoside:

Bx is a nucleobase moiety;

T; and Ty are each, independently, an internucleoside linking group linking the modified THP nucleoside to
the remainder of an oligonucleotide or one of T3 and T4 is an internucleoside linking group linking the modified
THP nucleoside to the remainder of an oligonucleotide and the other of T and T, is H, a hydroxyl protecting
group, a linked conjugate group, or a 5' or 3'-terminal group;

qi, 92, 93, 4. gs. gs and q7 are each, independently, H, Ci-Cs alkyl, substituted C,-Cs alkyl, C,-Cs alkenyl,
substituted C»-Cs alkenyl, C,-Cs alkynyl, or substituted C,-Cs alkynyl; and

each of Ry and R, is independently selected from among: hydrogen, halogen, substituted or unsubstituted
alkoxy, NJ1Ja, SJi, N3, OC(=X)J;, OC(=X)NIJ1J:, NJ;C(=X)NJ1J,, and CN, wherein X is O, S or NJ, and each
J1, J», and J5 is, independently, H or C:-Cs alkyl.

In certain embodiments, modified THP nucleosides are provided wherein qi, g2, g3, q4. (s, s and ¢ are each H.
In certain embodiments, at least one of qi, q2, g3, 4. qs, s and q7 is other than H. In certain embodiments, at least one of
qi 92, 3, 94, G5, gs and q7 is methyl. In certain embodiments, modified THP nucleosides are provided wherein one of Ry
and R,is F. In certain embodiments, R, is F and R, is H, in certain embodiments, R, is methoxy and R» is H, and in certain
embodiments, R, is methoxyethoxy and R, is H.

In certain embodiments, sugar surrogates comprise rings having more than 5 atoms and more than one
heteroatom. For example, nucleosides comprising morpholino sugar moiceties and their use in oligonucleotides have been
reported (see, e.g., Braasch et al., Biochemistry, 2002, 47, 4503-4510 and Summerton et al., U.S. 5,698,685; Summerton
etal., U.S. 5,166,315; Summerton et al., U.S. 5,185,444; and Summerton et al., U.S. 5,034,506). As used here, the term

“morpholino” means a sugar surrogate having the following structure:
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i—0 Bx
he

In certain embodiments, morpholinos may be modified, for example by adding or altering various substituent groups from
the above morpholino structure. Such sugar surrogates are referred to herein as “modified morpholinos.”

In certain embodiments, sugar surrogates comprise acyclic moieties. Examples of nucleosides and
oligonucleotides comprising such acyclic sugar surrogates include but are not limited to: peptide nucleic acid (“PNA”),
acyclic butyl nucleic acid (see, e.g., Kumar et al., Org. Biomol. Chem., 2013, 11, 5853-5865), and nucleosides and
oligonucleotides described in Manoharan et al., WO2011/133876. In certain embodiments, sugar surrogates comprise
acyclic moieties. Examples of nucleosides and oligonucleotides comprising such acyclic sugar surrogates include, but are
not limited to: peptide nucleic acid (“PNA”), acyclic butyl nucleic acid (see, e.g., Kumar et al., Org. Biomol. Chem., 2013,
11, 5853-5865), and nucleosides and oligonucleotides described in Manoharan et al., US2013/130378. Representative
U.S. patents that teach the preparation of PNA compounds include, but are not limited to, U.S. Patent Nos. 5,539,082;
5,714,331; and 5,719,262. Additional PNA compounds suitable for use in the oligonucleotides of the invention are
described in, for example, in Nielsen ef al., Science, 1991, 254, 1497-1500.

In certain embodiments, sugar surrogates are the “unlocked” sugar structure of UNA (unlocked nucleic acid)
nucleosides. UNA is an unlocked acyclic nucleic acid, wherein any of the bonds of the sugar has been removed, forming
an unlocked sugar surrogate. Representative U.S. publications that teach the preparation of UNA include, but are not
limited to, US Patent No. 8,314,227; and US Patent Publication Nos. 2013/0096289; 2013/0011922; and 2011/0313020,
the entire contents of each of which are hereby incorporated herein by reference.

In certain embodiments, sugar surrogates are the glycerol as found in GNA (glycol nucleic acid) nucleosides as

depicted below:
(S)-GNA

where Bx represents any nucleobase.
Many other bicyclic and tricyclic sugar and sugar surrogates are known in the art that can be used in modified

nucleosides.

2. Certain Modified Nucleobases
In certain embodiments, modified oligonucleotides comprise one or more nucleosides comprising an unmodified

nucleobase. In certain embodiments, modified oligonucleotides comprise one or more nucleosides comprising a modified
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nucleobase. In certain embodiments, modified oligonucleotides comprise one or more nucleosides that does not comprise
a nucleobase, referred to as an abasic nucleoside. In certain embodiments, modified oligonucleotides comprise one or
more inosine nucleosides (i.e., nucleosides comprising a hypoxanthine nucleobase).

In certain embodiments, modified nucleobases are selected from: 5-substituted pyrimidines, 6-azapyrimidines,
alkyl or alkynyl substituted pyrimidines, alkyl substituted purines, and N-2, N-6 and O-6 substituted purines. In certain
embodiments, modified nucleobases are selected from: 5-methylcytosine, 2-aminopropyladenine, 5-hydroxymethyl
cytosine, xanthine, hypoxanthine, 2-aminoadenine, 6-N-methylguanine, 6-N-methyladenine, 2-propyladenine , 2-
thiouracil, 2-thiothymine and 2-thiocytosine, 5-propynyl (-C=C-CH3) uracil, 5-propynylcytosine, 6-azouracil, 6-
azocytosine, 6-azothymine, 5-ribosyluracil (pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl,
8-aza and other 8-substituted purines, 5-halo, particularly 5-bromo, 5-trifluoromethyl, 5-halouracil, and 5-halocytosine, 7-
methylguanine, 7-methyladenine, 2-F-adenine, 2-aminoadenine, 7-deazaguanine, 7-deazaadenine, 3-deazaguanine, 3-
deazaadenine, 6-N-benzoyladenine, 2-N-isobutyrylguanine, 4-N-benzoylcytosine, 4-N-benzoyluracil, 5-methyl 4-N-
benzoylcytosine, 5-methyl 4-N-benzoyluracil, universal bases, hydrophobic bases, promiscuous bases, size-expanded
bases, and fluorinated bases. Further modified nucleobases include tricyclic pyrimidines, such as 1,3-diazaphenoxazine-
2-one, 1,3-diazaphenothiazine-2-one and 9-(2-aminoethoxy)-1,3-diazaphenoxazine-2-one (G-clamp).  Modified
nucleobases may also include those in which the purine or pyrimidine base is replaced with other heterocycles, for example
7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and 2-pyridone. Further nucleobases include those disclosed in
Merigan et al., U.S. 3,687,808, those disclosed in The Concise Encyclopedia Of Polymer Science And Engineering,
Kroschwitz, J.I., Ed., John Wiley & Sons, 1990, 858-859; Englisch ef al., Angewandte Chemie, International Edition,
1991, 30, 613; Sanghvi, Y.S., Chapter 15, Antisense Research and Applications, Crooke, S.T. and Lebleu, B., Eds., CRC
Press, 1993, 273-288; and those disclosed in Chapters 6 and 15, Antisense Drug Technology, Crooke S.T., Ed., CRC Press,
2008, 163-166 and 442-443.

Publications that teach the preparation of certain of the above noted modified nucleobases as well as other
modified nucleobases include without limitation, Manoharan et al., US2003/0158403; Manoharan et al.,
US2003/0175906; Dinh et al., U.S. 4,845,205; Spielvogel et al, U.S. 5,130,302; Rogers et al., U.S. 5,134,066;
Bischofberger et al., U.S. 5,175,273; Urdea et al., U.S. 5,367,066; Benner et al., U.S. 5,432,272; Matteucci et al., U.S.
5,434,257, Gmeiner et al., U.S. 5,457,187; Cook et al., U.S. 5,459,255; Froehler et al., U.S. 5,484,908; Matteucci et al.,
U.S. 5,502,177, Hawkins et al., U.S. 5,525,711; Haralambidis et al., U.S. 5,552,540; Cook et al., U.S. 5,587,469; Frochler
etal., U.S. 5,594,121; Switzer et al., U.S. 5,596,091; Cook et al., U.S. 5,614,617; Froehler et al., U.S. 5,645,985; Cook et
al,U.S.5,681,941; Cook etal., U.S. 5,811,534; Cooketal., U.S. 5,750,692; Cook et al., U.S. 5,948,903; Cook et al., U.S.
5,587,470; Cook et al., U.S. 5,457,191; Matteucci et al., U.S. 5,763,588; Frochler et al., U.S. 5,830,653; Cook et al., U.S.
5,808,027; Cook et al., U.S. 6,166,199; and Matteucci et al., U.S. 6,005,096.

3. Certain Modified Internucleoside Linkages
The naturally occurring internucleoside linkage of RNA and DNA is a 3' to 5' phosphodiester linkage. In certain

embodiments, nucleosides of modified oligonucleotides may be linked together using one or more modified
internucleoside linkages. The two main classes of internucleoside linking groups are defined by the presence or absence

of a phosphorus atom. Representative phosphorus-containing internucleoside linkages include but are not limited to
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phosphates, which contain a phosphodiester bond (“P=0") (also referred to as unmodified or naturally occurring linkages),
phosphotriesters, methylphosphonates, phosphoramidates, and phosphorothioates (“P=S), and phosphorodithioates
(“HS-P=S"). Representative non-phosphorus containing internucleoside linking groups include but are not limited to
methylenemethylimino (-CH,-N(CH3)-O-CHa-), thiodiester, thionocarbamate (-O-C(=0)(NH)-S-); siloxane (-O-SiH,-O-
); and N,N'-dimethylhydrazine (-CH,-N(CH3)-N(CH3)-). Modified internucleoside linkages, compared to naturally
occurring phosphate linkages, can be used to alter, typically increase, nuclease resistance of the oligonucleotide. In certain
embodiments, internucleoside linkages having a chiral atom can be prepared as a racemic mixture, or as separate
enantiomers. Methods of preparation of phosphorous-containing and non-phosphorous-containing internucleoside
linkages are well known to those skilled in the art.

In certain embodiments, a modified internucleoside linkage is any of those described in W(0/2021/030778,

incorporated by reference herein. In certain embodiments, a modified internucleoside linkage comprises the formula:

v

O
X=II)—1}I—T

1 1

wherein independently for each internucleoside linking group of the modified oligonucleotide:

X is selected from O or S;

R is selected from H, C:-Cs alkyl, and substituted C:-Cs alkyl; and

T is selected from SO:R,, C(=0)R3, and P(=0)R4Rs, wherein:

R, is selected from an aryl, a substituted aryl, a heterocycle, a substituted heterocycle, an aromatic heterocycle,
a substituted aromatic heterocycle, a diazole, a substituted diazole, a Ci-Cs alkoxy, Ci-Cs alkyl, Ci-Cs alkenyl, Ci-Cs
alkynyl, substituted C;-Cs alkyl, substituted C;-Cs alkenyl substituted C;-Cs alkynyl, and a conjugate group;

R; is selected from an aryl, a substituted aryl, CHs, N(CH3),, OCH; and a conjugate group;

R, is selected from OCH3, OH, C;-Cs alkyl, substituted C;-Cs alkyl and a conjugate group; and

Rs is selected from OCH3, OH, C1-Cs alkyl, and substituted C;-Cs alkyl.

In certain embodiments, a modified internucleoside linkage comprises a mesyl phosphoramidate linking group having a

formula:
6 0
[ H Il
O=1|3—N—ﬁ—
O O

In certain embodiments, a mesyl phosphoramidate internucleoside linkage may comprise a chiral center. In certain
embodiments, modified oligonucleotides comprising (Rp) and/or (Sp) mesyl phosphoramidates comprise one or more of

the following formulas, respectively, wherein “B” indicates a nucleobase:
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Representative internucleoside linkages having a chiral center include but are not limited to phosphoramidates,
alkylphosphonates and phosphorothioates. Modified oligonucleotides comprising internucleoside linkages having a chiral
center can be prepared as populations of modified oligonucleotides comprising stereorandom internucleoside linkages, or
as populations of modified oligonucleotides comprising phosphorothioate or phosphoramidate linkages in particular
stereochemical configurations. In certain embodiments, populations of modified oligonucleotides comprise
phosphorothioate internucleoside linkages wherein all of the phosphorothioate internucleoside linkages are stereorandom.
In certain embodiments, populations of modified oligonucleotides comprise mesyl phosphoramidate internucleoside
linkages wherein all of the mesyl phosphoramidate internucleoside linkages are stereorandom. In certain embodiments,
populations of modified oligonucleotides comprise phosphorothioate and mesyl phosphoramidate internucleoside linkages
wherein all of the phosphorothioate and mesyl phosphoramidate internucleoside linkages are stereorandom. Such
modified oligonucleotides can be generated using synthetic methods that result in random selection of the stereochemical
configuration of each phosphorothioate linkage.  Nonetheless, each individual phosphorothioate and each
phosphoramidate of each individual oligonucleotide molecule has a defined stereoconfiguration.

In certain embodiments, populations of modified oligonucleotides are enriched for modified oligonucleotides
comprising one or more particular phosphorothioate or phosphoramidate internucleoside linkages in a particular,
independently selected stereochemical configuration. In certain embodiments, the particular configuration of the particular
phosphorothioate linkage is present in at least 65% of the molecules in the population. In certain embodiments, the
particular configuration of the particular phosphorothioate linkage is present in at least 70% of the molecules in the
population. In certain embodiments, the particular configuration of the particular phosphorothioate linkage is present in at
least 80% of the molecules in the population. In certain embodiments, the particular configuration of the particular
phosphorothioate linkage is present in at least 90% of the molecules in the population. In certain embodiments, the
particular configuration of the particular phosphorothioate linkage is present in at least 99% of the molecules in the
population. In certain embodiments, the particular configuration of the particular mesyl phosphoramidate linkage is
present in at least 65% of the molecules in the population. In certain embodiments, the particular configuration of the
particular mesyl phosphoramidate linkage is present in at least 70% of the molecules in the population. In certain
embodiments, the particular configuration of the particular mesyl phosphoramidate linkage is present in at least 80% of
the molecules in the population. In certain embodiments, the particular configuration of the particular mesyl

phosphoramidate linkage is present in at least 90% of the molecules in the population. In certain embodiments, the
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particular configuration of the particular mesyl phosphoramidate linkage is present in at least 99% of the molecules in the
population.

Such chirally enriched populations of modified oligonucleotides can be generated using synthetic methods known
in the art, e.g., methods described in Oka et al., JACS 125, 8307 (2003), Wan et al. Nuc. Acid. Res. 42, 13456 (2014), and
WO 2017/015555. In certain embodiments, a population of modified oligonucleotides is enriched for modified
oligonucleotides having at least one indicated phosphorothioate in the (Sp) configuration. In certain embodiments, a
population of modified oligonucleotides is enriched for modified oligonucleotides having at least one phosphorothioate in
the (Rp) configuration. In certain embodiments, modified oligonucleotides comprising (Rp) and/or (Sp) phosphorothioates

comprise one or more of the following formulas, respectively, wherein “B” indicates a nucleobase:

i i i
0 9
O=Ii’<SH 0=Ii"-'SH
o} o}
W B W B
0 0
~mYT R i
(Ro) (Sp)

In certain embodiments, a population of modified oligonucleotides is enriched for modified oligonucleotides having at
least one indicated phosphoramidate in the (Sp) configuration. In certain embodiments, a population of modified
oligonucleotides is enriched for modified oligonucleotides having at least one phosphoramidate in the (Rp) configuration.
Unless otherwise indicated, chiral internucleoside linkages of modified oligonucleotides described herein can be
stereorandom or in a particular stereochemical configuration.

Neutral internucleoside linkages include, without limitation, phosphotriesters, methylphosphonates, MMI (3'-
CH,-N(CH3)-0-5"), amide-3 (3'-CH,-C(=0)-N(H)-5"), amide-4 (3'-CH,-N(H)-C(=0)-5"), formacetal (3'-O-CH,-0O-5",
methoxypropyl (MOP), and thioformacetal (3'-S-CH»-O-5'). Further neutral internucleoside linkages include nonionic
linkages comprising siloxane (dialkylsiloxane), carboxylate ester, carboxamide, sulfide, sulfonate ester and amides (See
for example: Carbohydrate Modifications in Antisense Research; Y.S. Sanghvi and P.D. Cook, Eds., ACS Symposium
Series 580; Chapters 3 and 4, 40-65). Further neutral internucleoside linkages include nonionic linkages comprising mixed
N, O, S and CH> component parts.
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In certain embodiments, modified oligonucleotides comprise one or more inverted nucleoside, as shown below:

inverted

nucleoside
(0]
Bx

o)
\'V{IVW
HO-P=0
o

Bx

o}
g

wherein each Bx independently represents any nucleobase.

s

In certain embodiments, an inverted nucleoside is terminal (i.c., the last nucleoside on one end of an
oligonucleotide) and so only one internucleoside linkage depicted above will be present. In certain such embodiments,
additional features (such as a conjugate group) may be attached to the inverted nucleoside. Such terminal inverted
nucleosides can be attached to either or both ends of an oligonucleotide.

In certain embodiments, such groups lack a nucleobase and are referred to herein as inverted sugar moieties. In
certain embodiments, an inverted sugar moiety is terminal (i.e., attached to the last nucleoside on one end of an
oligonucleotide) and so only one internucleoside linkage above will be present. In certain such embodiments, additional
features (such as a conjugate group) may be attached to the inverted sugar moiety. Such terminal inverted sugar moieties
can be attached to either or both ends of an oligonucleotide.

In certain embodiments, nucleic acids can be linked 2’ to 5’ rather than the standard 3” to 5° linkage. Such a

linkage is illustrated below.

Bx
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wherein each Bx represents any nucleobase.
B. Certain Motifs

In certain embodiments, modified oligonucleotides comprise one or more modified nucleosides comprising a
modified sugar moiety. In certain embodiments, modified oligonucleotides comprise one or more modified nucleosides
comprising a modified nucleobase. In certain embodiments, modified oligonucleotides comprise one or more modified
internucleoside linkage. In such embodiments, the modified, unmodified, and differently modified sugar moieties,
nucleobases, and/or internucleoside linkages of a modified oligonucleotide define a pattern or motif. In certain
embodiments, the patterns of sugar moieties, nucleobases, and internucleoside linkages are each independent of one
another. Thus, a modified oligonucleotide may be described by its sugar motif, nucleobase motif and/or internucleoside
linkage motif (as used herein, nucleobase motif describes the modifications to the nucleobases independent of the sequence
of nucleobases).

1. Certain Sugar Motifs

In certain embodiments, oligonucleotides comprise one or more type of modified sugar and/or unmodified sugar
moiety arranged along the oligonucleotide or region thereof in a defined pattern or sugar motif. In certain instances, such
sugar motifs include but are not limited to any of the sugar modifications discussed herein.

Gapmer Oligonucleotides

In certain embodiments, modified oligonucleotides comprise or consist of a region having a gapmer motif, which
is defined by two external regions or “wings” and a central or internal region or “gap.” The three regions of a gapmer
motif (the 5°-wing, the gap, and the 3’-wing) form a contiguous sequence of nucleosides wherein at least some of the sugar
moieties of the nucleosides of each of the wings differ from at least some of the sugar moieties of the nucleosides of the
gap. Specifically, at least the sugar moieties of the nucleosides of each wing that are closest to the gap (the 3’-most
nucleoside of the 5’-wing and the 5°-most nucleoside of the 3°-wing) differ from the sugar moiety of the neighboring gap
nucleosides, thus defining the boundary between the wings and the gap (i.e., the wing/gap junction). In certain
embodiments, the sugar moieties within the gap are the same as one another. In certain embodiments, the gap includes
one or more nucleoside having a sugar moiety that differs from the sugar moiety of one or more other nucleosides of the
gap. In certain embodiments, the sugar motifs of the two wings are the same as one another (Ssymmetric gapmer). In
certain embodiments, the sugar motif of the 5'-wing differs from the sugar motif of the 3'-wing (asymmetric gapmer).

In certain embodiments, the wings of a gapmer comprise 1-6 nucleosides. In certain embodiments, each
nucleoside of each wing of a gapmer comprises a modified sugar moiety. In certain embodiments, at least one nucleoside
of each wing of a gapmer comprises a modified sugar moiety. In certain embodiments, at least two nucleosides of each
wing of a gapmer comprises a modified sugar moiety. In certain embodiments, at least three nucleosides of each wing of
a gapmer comprises a modified sugar moiety. In certain embodiments, at least four nucleosides of each wing of a gapmer
comprises a modified sugar moiety.

In certain embodiments, the gap of a gapmer comprises 7-12 nucleosides. In certain embodiments, each
nucleoside of the gap of a gapmer comprises a 2’-B-D-deoxyribosyl sugar moiety. In certain embodiments, at least one
nucleoside of the gap of a gapmer comprises a modified sugar moiety.

In certain embodiments, the gapmer is a deoxy gapmer. In certain embodiments, the nucleosides on the gap side
of each wing/gap junction comprise 2’- deoxyribosyl sugar moicties and the nucleosides on the wing sides of each

wing/gap junction comprise modified sugar moieties. In certain embodiments, each nucleoside of the gap comprises a 2’-
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B-D-deoxyribosyl sugar moiety. In certain embodiments, each nucleoside of each wing of a gapmer comprises a modified
sugar moiety. In certain embodiments, at least one nucleoside of the gap of a gapmer comprises a modified sugar moiety.
In certain embodiments, one nucleoside of the gap comprises a modified sugar moiety and each remaining nucleoside of
the gap comprises a 2°-deoxyribosyl sugar moiety. In certain embodiments, at least one nucleoside of the gap of a gapmer
comprises a 2°-OMe sugar moiety.

Herein, the lengths (number of nucleosides) of the three regions of a gapmer may be provided using the notation
[# of nucleosides in the 5°-wing] — [# of nucleosides in the gap] — [# of nucleosides in the 3’-wing]. Thus, a 3-10-3 gapmer
consists of 3 linked nucleosides in each wing and 10 linked nucleosides in the gap. Where such nomenclature is followed
by a specific modification, that modification is the modification in each sugar moiety of each wing and the gap nucleosides
comprise 2’-B-D-deoxyribosyl sugar moicties. A 3-10-3 cEt gapmer consists of 3 linked cEt nucleosides in the 5°-wing,
10 linked 2’- B-D-deoxynucleosides in the gap, and 3 linked cEt nucleosides in the 3’-wing.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3”: ekdddddddddkekek;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “¢” represents a 2°-MOE sugar moiety, and cach
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3’: ekkddddddddddkkk;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “¢” represents a 2°-MOE sugar moiety, and cach
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3’: ekkdddddddddkkke;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “¢” represents a 2°-MOE sugar moiety, and cach
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3”: kedddddddddkekek;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3’: kekddddddddddkkk;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3’ kkeddddddddddkkk;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3°: kkedddddddddkkke;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3: kkkdddddddddkkke;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3’: kkkdyddddddddkkk;
wherein each “d” represents a 2’--D-deoxyribosyl sugar moiety, each “y” represents a 2°-OMe sugar moiety, and each

“k” represents a cEt modified sugar moiety.
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In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3°: kkddddddddddkk; wherein
each “d” represents a 2’-3-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3”: kkkddddddddddkeee;
wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3°: kkkddddddddddkkee;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3’: kkkddddddddddkkkk;
wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3’: kkkkddddddddddkkk;
wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5 to 3°: kkkddddddddddkeeee;
wherein each “d” represents a 2’--D-deoxyribosyl sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5° to 3’: kkkddddddddddkkeee;
wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2°-MOE sugar moiety, and each
“k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3°: kkkkddddddddddkkkk;
wherein each “d” represents a 2’-f3-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5’ to 3°: kkkkkddddddddddkkkkk;
wherein each “d” represents a 2’-f-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.

In certain embodiments, modified oligonucleotides have the sugar motif from 5 to 3°: kkdddddddddkekek;

wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, each “¢” represents a 2°-MOE sugar moiety, and each

“k” represents a cEt modified sugar moiety.

Certain Target-Independent Sugar Motifs

Certain sugar motifs provided herein are useful for modified oligonucleotides generally regardless of nucleobase
sequence. The nucleobase sequence of the modified oligonucleotide can be complementary to any target. In certain
embodiments, oligomeric compounds comprise modified oligonucleotides that are gapmers.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5’ to 3°: ekdddddddddkekek; wherein each “d” represents a 2°-B-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified
oligonucleotide has a nucleobase sequence complementary to a target RNA.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5° to 3°: ekkddddddddddkkk; wherein each “d” represents a 2’-f-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified

oligonucleotide has a nucleobase sequence complementary to a target RNA.
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In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5’ to 3°: ekkdddddddddkkke; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified
oligonucleotide has a nucleobase sequence complementary to a target RNA.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5’ to 3’: kedddddddddkekek; wherein each “d” represents a 2°-pf-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified
oligonucleotide has a nucleobase sequence complementary to a target RNA.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5’ to 3°: kekddddddddddkkk; wherein each “d” represents a 2’-f-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified
oligonucleotide has a nucleobase sequence complementary to a target RNA.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5’ to 3”: kkeddddddddddkkk; wherein each “d” represents a 2’-f-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified
oligonucleotide has a nucleobase sequence complementary to a target RNA.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5’ to 3°: kkedddddddddkkke; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified
oligonucleotide has a nucleobase sequence complementary to a target RNA.

In certain embodiments, an oligomeric compound comprises a modified oligonucleotide having the sugar motif
from 5° to 3’: kkdddddddddkekek; wherein each “d” represents a 2’-f-D-deoxyribosyl sugar moiety, each “e” represents
a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. In certain embodiments, the modified

oligonucleotide has a nucleobase sequence complementary to a target RNA.

2. Certain Nucleobase Motifs

In certain embodiments, oligonucleotides comprise modified and/or unmodified nucleobases arranged along the
oligonucleotide or region thereof in a defined pattern or motif. In certain embodiments, each nucleobase is modified. In
certain embodiments, none of the nucleobases are modified. In certain embodiments, each purine or each pyrimidine is
modified. In certain embodiments, each adenine is modified. In certain embodiments, each guanine is modified. In certain
embodiments, each thymine is modified. In certain embodiments, each uracil is modified. In certain embodiments, each
cytosine is modified. In certain embodiments, some or all of the cytosine nucleobases in a modified oligonucleotide are
5-methyl cytosines. In certain embodiments, all of the cytosine nucleobases are 5-methyl cytosines and all of the other
nucleobases of the modified oligonucleotide are unmodified nucleobases.

In certain embodiments, modified oligonucleotides comprise a block of modified nucleobases. In certain such
embodiments, the block is at the 3°-end of the oligonucleotide. In certain embodiments the block is within 3 nucleosides
of the 3’-end of the oligonucleotide. In certain embodiments, the block is at the 5°-end of the oligonucleotide. In certain

embodiments the block is within 3 nucleosides of the 5’-end of the oligonucleotide.
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In certain embodiments, oligonucleotides having a gapmer motif comprise a nucleoside comprising a modified
nucleobase. In certain such embodiments, one nucleoside comprising a modified nucleobase is in the central gap of an
oligonucleotide having a gapmer motif. In certain such embodiments, the sugar moiety of said nucleoside is a 2’-
deoxyribosyl sugar moiety. In certain embodiments, the modified nucleobase is selected from: a 2-thiopyrimidine and a

5-propynepyrimidine.

3. Certain Internucleoside Linkage Motifs
In certain embodiments, oligonucleotides comprise modified and/or unmodified internucleoside linkages

arranged along the oligonucleotide or region thereof in a defined pattern or motif. In certain embodiments, each
internucleoside linking group is a phosphodiester internucleoside linkage (P=0). In certain embodiments, each
internucleoside linking group of a modified oligonucleotide is a phosphorothioate internucleoside linkage (P=S). In
certain embodiments, each internucleoside linkage of a modified oligonucleotide is independently selected from a
phosphorothioate internucleoside linkage and phosphodiester internucleoside linkage. In certain embodiments, each
phosphorothioate internucleoside linkage is independently selected from a stereorandom phosphorothioate a (Sp)
phosphorothioate, and a (Rp) phosphorothioate.

In certain embodiments, the sugar motif of a modified oligonucleotide is a gapmer and the internucleoside
linkages within the gap are all modified. In certain such embodiments, some or all of the internucleoside linkages in the
wings are unmodified phosphodiester internucleoside linkages. In certain embodiments, the terminal internucleoside
linkages are modified. In certain embodiments, the sugar motif of a modified oligonucleotide is a gapmer, and the
internucleoside linkage motif comprises at least one phosphodiester internucleoside linkage in at least one wing, wherein
the at least one phosphodiester linkage is not a terminal internucleoside linkage, and the remaining internucleoside linkages
are phosphorothioate internucleoside linkages. In certain embodiments, the sugar motif of a modified oligonucleotide is a
gapmer, the internucleoside linkage motif comprises one, two, or three phosphodiester internucleoside linkages, and the
remaining internucleoside linkages are phosphorothioate internucleoside linkages. In certain embodiments, the sugar motif
of a modified oligonucleotide is a gapmer, the internucleoside linkage motif comprises three phosphodiester
internucleoside linkages, and the remaining internucleoside linkages are phosphorothioate internucleoside linkages. In
certain such embodiments, all of the phosphorothioate linkages are stercorandom. In certain embodiments, all of the
phosphorothioate linkages in the wings are (Sp) phosphorothioates, and the gap comprises at least one Sp, Sp, Rp motif.
In certain embodiments, populations of modified oligonucleotides are enriched for modified oligonucleotides comprising

such internucleoside linkage motifs.

C. Certain Lengths

It is possible to increase or decrease the length of an oligonucleotide without eliminating activity. For example,
in Woolf et al. (Proc. Natl. Acad. Sci. USA 89:7305-7309, 1992), a series of oligonucleotides 13-25 nucleobases in
length were tested for their ability to induce cleavage of a target RNA in an oocyte injection model. Oligonucleotides 25
nucleobases in length with 8 or 11 mismatch bases near the ends of the oligonucleotides were able to direct specific
cleavage of the target RNA, albeit to a lesser extent than the oligonucleotides that contained no mismatches. Similarly,

target specific cleavage was achieved using 13 nucleobase oligonucleotides, including those with 1 or 3 mismatches.
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In certain embodiments, oligonucleotides (including modified oligonucleotides) can have any of a variety of
ranges of lengths. In certain embodiments, oligonucleotides consist of X to Y linked nucleosides, where X represents the
fewest number of nucleosides in the range and Y represents the largest number nucleosides in the range. In certain such
embodiments, X and Y are each independently selected from 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26,27,28,29,30, 31, 32,33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, and 50; provided that X<Y.
For example, in certain embodiments, oligonucleotides consist of 12 to 13, 12 to 14, 12 to 15, 12 to 16, 12 to 17, 12 to 18,
12t0 19, 12 t0 20, 12 to 21, 12 to 22, 12 to 23, 12 to 24, 12t0 25, 12 t0 26, 12 t0 27, 12 to 28, 12 t0 29, 12 to 30, 13 to 14,
13to0 15,13 t0 16, 13 t0o 17, 13 to 18, 13 to 19, 13 to 20, 13 to 21, 13 to 22, 13 to 23, 13 to 24, 13 to 25, 13 t0 26, 13 to 27,
1310 28, 13 t0 29, 13 t0 30, 14 to 15, 14 to 16, 14 to 17, 14 to 18, 14 to 19, 14 to0 20, 14 to 21, 14 to 22, 14 to 23, 14 to 24,
14 to 25, 14 t0 26, 14 t0 27, 14 to 28, 14 t0 29, 14 t0 30, 15t0 16, 15t0 17, 15 t0 18, 15 to 19, 15 t0 20, 15 to 21, 15t0 22,
1510 23, 15t0 24, 15t0 25, 1510 26, 15 t0 27, 15 t0 28, 1510 29, 15t0 30, 16 to 17, 16 to 18, 16 to 19, 16 to 20, 16 to 21,
16 to 22, 16 to 23, 16 to 24, 16 to 25, 16 to 26, 16 to 27, 16 to 28, 16 t0 29, 16 to 30, 17 to 18, 17 to 19, 17 t0 20, 17 to 21,
1710 22,17 t0 23, 17 t0 24, 17 to 25, 17 t0 26, 17 to 27, 17 t0 28, 17 t0 29, 17 to 30, 18 to 19, 18 to 20, 18 to 21, 18 to 22,
180 23, 18 t0 24, 18 to 25, 18 to 26, 18 to 27, 18 to 28, 18 to 29, 18 to 30, 19 to 20, 19 to 21, 19 to 22, 19 to 23, 19 to 24,
1910 25,19 10 26, 1910 29, 19 to 28, 19 to 29, 19 to 30, 20 to 21, 20 to 22, 20 to 23, 20 to 24, 20 to 25, 20 to 26, 20 to 27,
2010 28, 20 to 29, 20 to 30, 21 to 22, 21 to 23, 21 to 24, 21 to 25, 21 to 26, 21 t0 27, 21 to 28, 21 to 29, 21 to 30, 22 to 23,
22 to 24, 22 to 25, 22 t0 26, 22 to 27, 22 to 28, 22 to 29, 22 to 30, 23 to 24, 23 to 25, 23 t0 26, 23 to 27, 23 to 28, 23 to 29,
2310 30, 24 to 25, 24 to 26, 24 to 27, 24 to 28, 24 to 29, 24 to 30, 25 to 26, 25 to 27, 25 to 28, 25 to 29, 25 to 30, 26 to 27,
26 t0 28, 26 t0 29, 26 to 30, 27 to 28, 27 to 29, 27 to 30, 28 to 29, 28 to 30, or 29 to 30 linked nucleosides.

D. Certain Modified Oligonucleotides
In certain embodiments, the above modifications (sugar, nucleobase, internucleoside linkage) are incorporated

into a modified oligonucleotide. In certain embodiments, modified oligonucleotides are characterized by their
modification motifs and overall lengths. In certain embodiments, such parameters are each independent of one another.
Thus, unless otherwise indicated, each internucleoside linkage of an oligonucleotide having a gapmer sugar motif may be
modified or unmodified and may or may not follow the gapmer modification pattern of the sugar modifications. For
example, the internucleoside linkages within the wing regions of a sugar gapmer may be the same or different from one
another and may be the same or different from the internucleoside linkages of the gap region of the sugar motif. Likewise,
such sugar gapmer oligonucleotides may comprise one or more modified nucleobase independent of the gapmer pattern

of the sugar modifications. Unless otherwise indicated, all modifications are independent of nucleobase sequence.

E. Certain Populations of Modified Oligonucleotides
Populations of modified oligonucleotides in which all of the modified oligonucleotides of the population have

the same molecular formula can be stereorandom populations or chirally enriched populations. All of the chiral centers of
all of the modified oligonucleotides are stereorandom in a stercorandom population. In a chirally enriched population, at
least one particular chiral center is not stereorandom in the modified oligonucleotides of the population. In certain
embodiments, the modified oligonucleotides of a chirally enriched population are enriched for B-D ribosyl sugar moieties,

and all of the phosphorothioate internucleoside linkages are stereorandom. In certain embodiments, the modified
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oligonucleotides of a chirally enriched population are enriched for both B-D ribosyl sugar moieties and at least one,

particular phosphorothioate internucleoside linkage in a particular stereochemical configuration.

F. Nucleobase Sequence

In certain embodiments, oligonucleotides (unmodified or modified oligonucleotides) are further described by
their nucleobase sequence. In certain embodiments oligonucleotides have a nucleobase sequence that is complementary
to a second oligonucleotide or an identified reference nucleic acid, such as a target nucleic acid. In certain such
embodiments, a region of an oligonucleotide has a nucleobase sequence that is complementary to a second oligonucleotide
or an identified reference nucleic acid, such as a target nucleic acid. In certain embodiments, the nucleobase sequence of
a region or entire length of an oligonucleotide is at least 50%, at least 60%, at least 70%, at least 80%, at least 85%, at
least 90%, at least 95%, or 100% complementary to the second oligonucleotide or nucleic acid, such as a target nucleic

acid.

1L Certain Oligomeric Compounds

In certain embodiments, provided herein are oligomeric compounds, which consist of an oligonucleotide
(modified or unmodified) and optionally one or more conjugate groups and/or terminal groups. Conjugate groups consist
of one or more conjugate moiety and a conjugate linker which links the conjugate moiety to the oligonucleotide. Conjugate
groups may be attached to either or both ends of an oligonucleotide and/or at any internal position. In certain embodiments,
conjugate groups are attached to the 2'-position of a nucleoside of a modified oligonucleotide. In certain embodiments,
conjugate groups that are attached to either or both ends of an oligonucleotide are terminal groups. In certain such
embodiments, conjugate groups or terminal groups are attached at the 3° and/or 5’-end of oligonucleotides. In certain
such embodiments, conjugate groups (or terminal groups) are attached at the 3’-end of oligonucleotides. In certain
embodiments, conjugate groups are attached near the 3’-end of oligonucleotides. In certain embodiments, conjugate
groups (or terminal groups) are attached at the 5’-end of oligonucleotides. In certain embodiments, conjugate groups are
attached near the 5’-end of oligonucleotides.

Examples of terminal groups include but are not limited to conjugate groups, capping groups, phosphate moieties,
protecting groups, modified or unmodified nucleosides, and two or more nucleosides that are independently modified or

unmodified.

A. Certain Conjugate Groups
In certain embodiments, oligonucleotides are covalently attached to one or more conjugate groups. In certain

embodiments, conjugate groups modify one or more properties of the attached oligonucleotide, including but not limited
to pharmacodynamics, pharmacokinetics, stability, binding, absorption, tissue distribution, cellular distribution, cellular
uptake, charge and clearance.

In certain embodiments, conjugation of one or more carbohydrate moieties to a modified oligonucleotide can
optimize one or more properties of the modified oligonucleotide. In certain embodiments, the carbohydrate moiety is
attached to a modified subunit of the modified oligonucleotide. For example, the ribose sugar of one or more ribonucleotide
subunits of a modified oligonucleotide can be replaced with another moiety, e.g. a non-carbohydrate (preferably cyclic)

carrier to which is attached a carbohydrate ligand. A ribonucleotide subunit in which the ribose sugar of the subunit has
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been so replaced is referred to herein as a ribose replacement modification subunit (RRMS), which is a modified sugar
moiety. A cyclic carrier may be a carbocyclic ring system, i.e., one or more ring atoms may be a heteroatom, e.g., nitrogen,
oxygen, sulphur. The cyclic carrier may be a monocyclic ring system, or may contain two or more rings, ¢.g. fused rings.
The cyclic carrier may be a fully saturated ring system, or it may contain one or more double bonds. In certain
embodiments, the modified oligonucleotide is a gapmer.

In certain embodiments, conjugate groups impart a new property on the attached oligonucleotide, e.g.,
fluorophores or reporter groups that enable detection of the oligonucleotide. Certain conjugate groups and conjugate
moieties have been described previously, for example: cholesterol moiety (Letsinger et al., Proc. Natl. Acad. Sci. USA,
1989, 86, 6553-6556), cholic acid (Manoharan et al., Bioorg. Med. Chem. Lett., 1994, 4, 1053-1060), a thioether, e.g.,
hexyl-S-tritylthiol (Manoharan et al., Ann. N.Y. Acad. Sci., 1992, 660, 306-309; Manoharan et al., Bioorg. Med. Chem.
Lett., 1993, 3, 2765-2770), a thiocholesterol (Oberhauser et al., Nucl. Acids Res., 1992, 20, 533-538), an aliphatic chain,
e.g., do-decan-diol or undecyl residues (Saison-Behmoaras et al., FA/BO J., 1991, 10, 1111-1118; Kabanov et al., FEBS
Lett., 1990, 259, 327-330; Svinarchuk et al., Biochimie, 1993, 75, 49-54), a phospholipid, e.g., di-hexadecyl-rac-glycerol
or triethyl-ammonium 1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate (Manoharan et al., Tetrahedron Lett., 1995, 36,
3651-3654; Shea et al., Nucl. Acids Res., 1990, 18, 3777-3783), a polyamine or a polyethylene glycol chain (Manoharan
etal., Nucleosides & Nucleotides, 1995, 14, 969-973), or adamantane acetic acid a palmityl moiety (Mishra et al., Biochim.
Biophys. Acta, 1995, 1264, 229-237), an octadecylamine or hexylamino-carbonyl-oxycholesterol moiety (Crooke et al., J.
Pharmacol. Exp. Ther., 1996, 277, 923-937), a tocopherol group (Nishina et al., Molecular Therapy Nucleic Acids, 2015,
4,¢220; and Nishina et al., Molecular Therapy, 2008, 16, 734-740), or a GalNAc cluster (e.g., W0O2014/179620).

In certain embodiments, conjugate groups may be selected from any of a C22 alkyl, C20 alkyl, C16 alkyl, C10
alkyl, C21 alkyl, C19 alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7
alkyl, C6 alkyl, C5 alkyl, C22 alkenyl, C20 alkenyl, C16 alkenyl, C10 alkenyl, C21 alkenyl, C19 alkenyl, C18 alkenyl,
C15 alkenyl, C14 alkenyl, C13 alkenyl, C12 alkenyl, C11 alkenyl, C9 alkenyl, C8 alkenyl, C7 alkenyl, C6 alkenyl, or C5
alkenyl.

In certain embodiments, conjugate groups may be selected from any of C22 alkyl, C20 alkyl, C16 alkyl, C10
alkyl, C21 alkyl, C19 alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11 alkyl, C9 alkyl, C8 alkyl, C7
alkyl, C6 alkyl, and C5 alkyl, where the alkyl chain has one or more unsaturated bonds.

In certain embodiments, a conjugate group has the following structure:

e (@]

IP\O )J\/\/\/\/\/\/\/\

H
1. Conjugate Moieties
Conjugate moieties include, without limitation, intercalators, reporter molecules, polyamines, polyamides,
peptides, carbohydrates (e.g., GalNAc), vitamin moieties, polyethylene glycols, thioethers, polyethers, cholesterols,
thiocholesterols, cholic acid moieties, folate, lipids, phospholipids, biotin, phenazine, phenanthridine, anthraquinone,
adamantane, acridine, fluoresceins, rhodamines, coumarins, fluorophores, and dyes.
In certain embodiments, a conjugate moicty comprises an active drug substance, for example, aspirin, warfarin,

phenylbutazone, ibuprofen, suprofen, fen-bufen, ketoprofen, (S)-(+)-pranoprofen, carprofen, dansylsarcosine, 2,3,5-
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triiodobenzoic acid, fingolimod, flufenamic acid, folinic acid, a benzothiadiazide, chlorothiazide, a diazepine,

indo-methicin, a barbiturate, a cephalosporin, a sulfa drug, an antidiabetic, an antibacterial or an antibiotic.

2. Conjugate Linkers
Conjugate moieties are attached to oligonucleotides through conjugate linkers. In certain oligomeric compounds,

the conjugate linker is a single chemical bond (i.e., the conjugate moiety is attached directly to an oligonucleotide through
a single bond). In certain embodiments, the conjugate linker comprises a chain structure, such as a hydrocarbyl chain, or
an oligomer of repeating units such as ethylene glycol, nucleosides, or amino acid units.

In certain embodiments, a conjugate linker comprises pyrrolidine.

In certain embodiments, a conjugate linker comprises one or more groups selected from alkyl, amino, oxo, amide,
disulfide, polyethylene glycol, ether, thioether, and hydroxylamino. In certain such embodiments, the conjugate linker
comprises groups selected from alkyl, amino, oxo, amide and ether groups. In certain embodiments, the conjugate linker
comprises groups sclected from alkyl and amide groups. In certain embodiments, the conjugate linker comprises groups
selected from alkyl and ether groups. In certain embodiments, the conjugate linker comprises at least one phosphorus
moiety. In certain embodiments, the conjugate linker comprises at least one phosphate group. In certain embodiments,
the conjugate linker includes at least one neutral linking group.

In certain embodiments, conjugate linkers, including the conjugate linkers described above, are bifunctional
linking moieties, e.g., those known in the art to be useful for attaching conjugate groups to compounds, such as the
oligonucleotides provided herein. In general, a bifunctional linking moiety comprises at least two functional groups. One
of the functional groups is selected to bind to a particular site on a compound and the other is selected to bind to a conjugate
group. Examples of functional groups used in a bifunctional linking moiety include but are not limited to electrophiles
for reacting with nucleophilic groups and nucleophiles for reacting with electrophilic groups. In certain embodiments,
bifunctional linking moieties comprise one or more groups selected from amino, hydroxyl, carboxylic acid, thiol, alkyl,
alkenyl, and alkynyl.

Examples of conjugate linkers include but are not limited to pyrrolidine, 8-amino-3.6-dioxaoctanoic acid (ADO),
succinimidyl 4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC) and 6-aminohexanoic acid (AHEX or AHA).
Other conjugate linkers include but are not limited to substituted or unsubstituted C,-Ci alkyl, substituted or unsubstituted
C;-Cyp alkenyl or substituted or unsubstituted C,-C,o alkynyl, wherein a nonlimiting list of preferred substituent groups
includes hydroxyl, amino, alkoxy, carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen, alkyl, aryl, alkenyl and
alkynyl.

In certain embodiments, conjugate linkers comprise 1-10 linker-nucleosides. In certain embodiments, conjugate
linkers comprise 2-5 linker-nucleosides. In certain embodiments, conjugate linkers comprise exactly 3 linker-nucleosides.
In certain embodiments, conjugate linkers comprise the TCA motif. In certain embodiments, such linker-nucleosides are
modified nucleosides. In certain embodiments such linker-nucleosides comprise a modified sugar moiety. In certain
embodiments, linker-nucleosides are unmodified. In certain embodiments, linker-nucleosides comprise an optionally
protected heterocyclic base selected from a purine, substituted purine, pyrimidine or substituted pyrimidine. In certain
embodiments, a cleavable moiety is a nucleoside selected from uracil, thymine, cytosine, 4-N-benzoylcytosine, 5-methyl
cytosine, 4-N-benzoyl-5-methyl cytosine, adenine, 6-N-benzoyladenine, guanine and 2-N-isobutyrylguanine. It is

typically desirable for linker-nucleosides to be cleaved from the oligomeric compound after it reaches a target tissue.
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Accordingly, linker-nucleosides are typically linked to one another and to the remainder of the oligomeric compound
through cleavable bonds. In certain embodiments, such cleavable bonds are phosphodiester bonds.

Herein, linker-nucleosides are not considered to be part of the oligonucleotide. Accordingly, in embodiments in
which an oligomeric compound comprises an oligonucleotide consisting of a specified number or range of linked
nucleosides and/or a specified percent complementarity to a reference nucleic acid and the oligomeric compound also
comprises a conjugate group comprising a conjugate linker comprising linker-nucleosides, those linker-nucleosides are
not counted toward the length of the oligonucleotide and are not used in determining the percent complementarity of the
oligonucleotide for the reference nucleic acid. For example, an oligomeric compound may comprise (1) a modified
oligonucleotide consisting of 8-30 nucleosides and (2) a conjugate group comprising 1-10 linker-nucleosides that are
contiguous with the nucleosides of the modified oligonucleotide. The total number of contiguous linked nucleosides in
such an oligomeric compound is more than 30. Alternatively, an oligomeric compound may comprise a modified
oligonucleotide consisting of 8-30 nucleosides and no conjugate group. The total number of contiguous linked nucleosides
in such an oligomeric compound is no more than 30. Unless otherwise indicated conjugate linkers comprise no more than
10 linker-nucleosides. In certain embodiments, conjugate linkers comprise no more than 5 linker-nucleosides. In certain
embodiments, conjugate linkers comprise no more than 3 linker-nucleosides. In certain embodiments, conjugate linkers
comprise no more than 2 linker-nucleosides. In certain embodiments, conjugate linkers comprise no more than 1 linker-
nucleoside.

In certain embodiments, it is desirable for a conjugate group to be cleaved from the oligonucleotide. For example,
in certain circumstances oligomeric compounds comprising a particular conjugate moiety are better taken up by a
particular cell type, but once the oligomeric compound has been taken up, it is desirable that the conjugate group be
cleaved to release the unconjugated or parent oligonucleotide. Thus, certain conjugate linkers may comprise one or more
cleavable moieties. In certain embodiments, a cleavable moiety is a cleavable bond. In certain embodiments, a cleavable
moiety is a group of atoms comprising at least one cleavable bond. In certain embodiments, a cleavable moiety comprises
a group of atoms having one, two, three, four, or more than four cleavable bonds. In certain embodiments, a cleavable
moiety is selectively cleaved inside a cell or subcellular compartment, such as a lysosome. In certain embodiments, a
cleavable moiety is selectively cleaved by endogenous enzymes, such as nucleases.

In certain embodiments, a cleavable bond is selected from among: an amide, an ester, an ether, one or both esters
of a phosphodiester, a phosphate ester, a carbamate, or a disulfide. In certain embodiments, a cleavable bond is one or
both of the esters of a phosphodiester. In certain embodiments, a cleavable moiety comprises a phosphate or
phosphodiester. In certain embodiments, the cleavable moiety is a phosphate linkage between an oligonucleotide and a
conjugate moiety or conjugate group.

In certain embodiments, a cleavable moiety comprises or consists of one or more linker-nucleosides. In certain
such embodiments, the one or more linker-nucleosides are linked to one another and/or to the remainder of the oligomeric
compound through cleavable bonds. In certain embodiments, such cleavable bonds are unmodified phosphodiester bonds.
In certain embodiments, a cleavable moiety is 2'-deoxynucleoside that is attached to either the 3' or 5'-terminal nucleoside
of an oligonucleotide by a phosphate internucleoside linkage and covalently attached to the remainder of the conjugate
linker or conjugate moiety by a phosphate or phosphorothioate linkage. In certain such embodiments, the cleavable moiety

is 2'-deoxyadenosine.
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3. Cell-Targeting Moieties

In certain embodiments, a conjugate group comprises a cell-targeting moiety. In certain embodiments, a

conjugate group has the general formula:

[Ligand—Tether]—{Branching group ]m—[Linker Moiety  |—]| Cleavable —
\_ Y Y J Linker Moiety k
Y e
Cell-targeting
moiety Conjugate Linker

wherein n is from 1 to about 3, mis O whennis 1, mis 1 when nis 2 or greater, jis 1 or 0, and k is 1 or 0.

In certain embodiments, nis 1, jis 1 and k is 0. In certain embodiments, n is 1, j is 0 and k is 1. In certain
embodiments, nis 1, jis 1 and kis 1. In certain embodiments, nis 2, jis 1 and kis 0. In certain embodiments, n is 2, j is
0O and k is 1. In certain embodiments, nis 2, jis 1 and k is 1. In certain embodiments, nis 3, jis 1 and k is 0. In certain
embodiments, nis 3, jis 0 and k is 1. In certain embodiments, nis 3, jis 1 and kis 1.

In certain embodiments, conjugate groups comprise cell-targeting moieties that have at least one tethered ligand.
In certain embodiments, cell-targeting moieties comprise two tethered ligands covalently attached to a branching group.

In certain embodiments, each ligand of a cell-targeting moiety has an affinity for at least one type of receptor on
a target cell. In certain embodiments, each ligand has an affinity for at least one type of receptor on the surface of a
mammalian liver cell. In certain embodiments, each ligand has an affinity for the hepatic asialoglycoprotein receptor
(ASGP-R). In certain embodiments, each ligand is a carbohydrate.

In certain embodiments, oligomeric compounds comprise a conjugate group comprising a cell-targeting moiety
having an affinity for transferrin receptor (TfR), also known as TfR1 and CD71. In certain embodiments, the conjugate
group comprises an anti-TfR1 antibody or fragment thereof. In certain embodiments, the anti-TfR1 antibody or fragment
thereof can be any known in the art including but not limited to those described in W0O/1991/004753; W0O/2013/103800;
WO/2014/144060; WO/2016/081643; WO02016/179257, W0/2016/207240; WO/2017/221883; W0/2018/129384;
WO/2018/124121; WO/2019/151539; W0/2020/132584; W0/2020/028864; US 7,208,174; US 9,034,329, and US
10,550,188. In certain embodiments, a fragment of an anti-TfR1 antibody is F(ab')2, Fab, Fab', Fv, or scFv.

In certain embodiments, the conjugate group comprises a protein or peptide capable of binding TfR1. In certain
embodiments, the protein or peptide capable of binding TfR1 can be any known in the art including but not limited to
those described in WO/2019/140050; W0O/2020/037150; W0O/2020/124032; and US 10,138,483.

In certain embodiments, the conjugate group comprises an aptamer capable of binding TfR1. In certain
embodiments, the aptamer capable of binding TfR 1 can be any known in the art including but not limited to those described
in WO/2013/163303; W0O/2019/033051; and WO/2020/245198.

B. Certain Terminal Groups

In certain embodiments, oligomeric compounds comprise one or more terminal groups. In certain such
embodiments, oligomeric compounds comprise a stabilized 5°-phosphate. Stabilized 5’-phosphates include, but are not

limited to 5’-phosphonates, including, but not limited to 5’-vinylphosphonates. In certain embodiments, terminal groups
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comprise one or more abasic sugar moieties and/or inverted nucleosides. In certain embodiments, terminal groups
comprise one or more 2’-linked nucleosides or sugar moieties. In certain such embodiments, the 2’-linked group is an

abasic sugar moiety.

IIL. Antisense Activity
In certain embodiments, oligomeric compounds and oligomeric duplexes are capable of hybridizing to a target

nucleic acid, resulting in at least one antisense activity; such oligomeric compounds and oligomeric duplexes are antisense
compounds. In certain embodiments, antisense compounds have antisense activity when they reduce or inhibit the amount
or activity of a target nucleic acid by 25% or more in the standard cell assay. In certain embodiments, antisense compounds
selectively affect one or more target nucleic acid. Such antisense compounds comprise a nucleobase sequence that
hybridizes to one or more target nucleic acid, resulting in one or more desired antisense activity and does not hybridize to
one or more non-target nucleic acid or does not hybridize to one or more non-target nucleic acid in such a way that results
in significant undesired antisense activity.

In certain antisense activities, hybridization of an antisense compound to a target nucleic acid results in
recruitment of a protein that cleaves the target nucleic acid. For example, certain antisense compounds result in RNase H
mediated cleavage of the target nucleic acid. RNase H is a cellular endonuclease that cleaves the RNA strand of an
RNA:DNA duplex. The DNA in such an RNA:DNA duplex need not be unmodified DNA. In certain embodiments,
described herein are antisense compounds that are sufficiently “DNA-like” to elicit RNase H activity. In certain
embodiments, one or more non-DNA-like nucleoside in the gap of a gapmer is tolerated.

In certain antisense activities, an antisense compound or a portion of an antisense compound is loaded into an
RNA-induced silencing complex (RISC), ultimately resulting in cleavage of the target nucleic acid. For example, certain
antisense compounds result in cleavage of the target nucleic acid by Argonaute. Antisense compounds that are loaded into
RISC are RNAi compounds. RNAi compounds may be double-stranded (siRNA or dsRNAi) or single-stranded (sSRNA).

In certain embodiments, hybridization of an antisense compound to a target nucleic acid does not result in
recruitment of a protein that cleaves that target nucleic acid. In certain embodiments, hybridization of the antisense
compound to the target nucleic acid results in alteration of splicing of the target nucleic acid. In certain embodiments,
hybridization of an antisense compound to a target nucleic acid results in inhibition of a binding interaction between the
target nucleic acid and a protein or other nucleic acid. In certain embodiments, hybridization of an antisense compound
to a target nucleic acid results in alteration of translation of the target nucleic acid.

Antisense activities may be observed directly or indirectly. In certain embodiments, observation or detection of
an antisense activity involves observation or detection of a change in an amount of a target nucleic acid or protein encoded
by such target nucleic acid, a change in the ratio of splice variants of a nucleic acid or protein and/or a phenotypic change

in a cell or animal.

Iv. Certain Target Nucleic Acids

In certain embodiments, oligomeric compounds comprise or consist of an oligonucleotide comprising a region
that is complementary to a target nucleic acid. In certain embodiments, the target nucleic acid is an endogenous RNA

molecule. In certain embodiments, the target nucleic acid encodes a protein. In certain such embodiments, the target

101



WO 2022/173976 PCT/US2022/016015

nucleic acid is selected from: a mature mRNA and a pre-mRNA, including intronic, exonic and untranslated regions. In
certain embodiments, the target RNA is a mature mRNA. In certain embodiments, the target nucleic acid is a pre-mRNA.
In certain embodiments, the target region is entirely within an intron. In certain embodiments, the target region spans an

intron/exon junction. In certain embodiments, the target region is at least 50% within an intron.

A. Complementarity/Mismatches to the Target Nucleic Acid and Duplex Complementarity

In certain embodiments, oligonucleotides are complementary to the target nucleic acid over the entire length of
the oligonucleotide. In certain embodiments, oligonucleotides are 99%, 95%, 90%, 85%. or 80% complementary to the
target nucleic acid. In certain embodiments, oligonucleotides are at least 80% complementary to the target nucleic acid
over the entire length of the oligonucleotide and comprise a region that is 100% or fully complementary to a target nucleic
acid. In certain embodiments, the region of full complementarity is from 6 to 20, 10 to 18, or 18 to 20 nucleobases in
length.

It is possible to introduce mismatch bases without eliminating activity. For example, Gautschi et al (J. Natl.
Cancer Inst. 93:463-471, March 2001) demonstrated the ability of an oligonucleotide having 100% complementarity to
the bcl-2 mRNA and having 3 mismatches to the bel-xL. mRNA to reduce the expression of both bcl-2 and bel-xL in vitro
and in vivo. Furthermore, this oligonucleotide demonstrated potent anti-tumor activity in vivo. Maher and Dolnick (Nuc.
Acid. Res. 16:3341-3358, 1988) tested a series of tandem 14 nucleobase oligonucleotides, and 28 and 42 nucleobase
oligonucleotides comprised of the sequence of two or three of the tandem oligonucleotides, respectively, for their ability
to arrest translation of human DHFR in a rabbit reticulocyte assay. Each of the three 14 nucleobase oligonucleotides alone

was able to inhibit translation, albeit at a more modest level than the 28 or 42 nucleobase oligonucleotides.

In certain embodiments, oligonucleotides comprise one or more mismatched nucleobases relative to the target
nucleic acid. In certain embodiments, antisense activity against the target is reduced by such mismatch, but activity against
a non-target is reduced by a greater amount. Thus, in certain embodiments selectivity of the oligonucleotide is improved.
In certain embodiments, the mismatch is specifically positioned within an oligonucleotide having a gapmer motif. In
certain embodiments, the mismatch is at position 1, 2, 3, 4, 5, 6, 7, or 8 from the 5’-end of the gap region. In certain
embodiments, the mismatch is at position 9, 8, 7, 6, 5, 4, 3, 2, 1 from the 3°-end of the gap region. In certain embodiments,
the mismatch is at position 1, 2, 3, or 4 from the 5’-end of the wing region. In certain embodiments, the mismatch is at

position 4, 3, 2, or 1 from the 3’-end of the wing region.

B. PLN

In certain embodiments, oligomeric agents or oligomeric compounds comprise or consist of an oligonucleotide
comprising a region that is complementary to a target nucleic acid, wherein the target nucleic acid is PLN. In certain
embodiments, PLN nucleic acid has the sequence set forth in SEQ ID NO: 1 (GENBANK Accession No. NM_002667.4)
or SEQ ID NO: 2 (GENBANK Accession No. NC_000006.12, truncated from nucleosides 118545001 to 118565000). In
certain embodiments, contacting a cell with an oligomeric compound complementary to SEQ ID NOs: 1 or 2 reduces the

amount of PLN RNA, and in certain embodiments reduces the amount of PLN protein. In certain embodiments, the
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oligomeric compound consists of a modified oligonucleotide. In certain embodiments, the oligomeric compound consists

of a modified oligonucleotide and a conjugate group.

C. Certain Target Nucleic Acids in Certain Tissues

In certain embodiments, oligomeric compounds comprise or consist of an oligonucleotide comprising a region
that is complementary to a target nucleic acid, wherein the target nucleic acid is expressed in a pharmacologically relevant

tissue. In certain embodiments, the pharmacologically relevant tissues are the heart cells and tissues.

V. Certain Methods and Uses

Certain embodiments provided herein relate to methods of inhibiting PLN expression, which can be useful for
treating a disease associated with PLN in a subject, by administration of an oligomeric agent, oligomeric compound,
modified oligonucleotide, or oligomeric duplex, any of which comprising a modified oligonucleotide having a nucleobase
sequence complementary to a PLN nucleic acid.

Examples of diseases associated with PLN treatable with the oligomeric agents, oligomeric compounds, modified
oligonucleotides, oligomeric duplexes, and methods provided herein include cardiomyopathy, heart failure, or arrhythmia.
In certain embodiments, cardiomyopathy is genetic, including p.Arglddel, Arg9Cys (R9C), and Arg25Cys (R25C)
mutations. In certain embodiments, cardiomyopathy is dilated cardiomyopathy (DCM). In certain embodiments, DCM is
genetic, including TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1 mutations. In certain embodiments, DCM
is arrhythmogenic DCM. In certain embodiments, heart failure is heart failure with preserved ejection fraction (HFpEF),
heart failure with reduced ejection fraction (HFEF), acute heart failure, or worsening of chronic heart failure. In certain
embodiments, arrhythmia is ventricular tachycardia (Vtac) or ventricular fibrillation (Vfib).

In certain embodiments, a method comprises administering to a subject an oligomeric agent, oligomeric
compound, modified oligonucleotide, or oligomeric duplex, any of which having a nucleobase sequence complementary
to a PLN nucleic acid. In certain embodiments, the subject has cardiomyopathy, heart failure, or arrhythmia. In certain
embodiments, cardiomyopathy is genetic, including p.Argl4del, Arg9Cys (R9C), and Arg25Cys (R25C) mutations. In
certain embodiments, cardiomyopathy is dilated cardiomyopathy (DCM). In certain embodiments, DCM is genetic,
including TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1 mutations. In certain embodiments, DCM is
arrhythmogenic DCM. In certain embodiments, heart failure is heart failure with preserved ejection fraction (HFpEF),
heart failure with reduced ejection fraction (HFrEF), acute heart failure, or worsening of chronic heart failure. In certain
embodiments, arrthythmia is ventricular tachycardia (Vtac) or ventricular fibrillation (Vfib).

In certain embodiments, a method of treating cardiomyopathy, heart failure, or arrhythmia in a subject comprises
administering to the subject a therapeutically effective amount of an oligomeric agent, oligomeric compound, modified
oligonucleotide, or oligomeric duplex, any of which having a nucleobase sequence complementary to a PLN nucleic acid,
thereby treating the subject. In certain embodiments, cardiomyopathy is genetic, including p.Argl4del, Arg9Cys (R9C),
and Arg25Cys (R25C) mutations. In certain embodiments, cardiomyopathy is dilated cardiomyopathy (DCM). In certain
embodiments, DCM is genetic, including TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1 mutations. In
certain embodiments, DCM is arrhythmogenic DCM. In certain embodiments, heart failure is heart failure with preserved

gjection fraction (HFpEF), heart failure with reduced ejection fraction (HFTEF), acute heart failure, or worsening of
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chronic heart failure. In certain embodiments, arrhythmia is ventricular tachycardia (Vtac) or ventricular fibrillation (Vfib).
In certain embodiments, administering the therapeutically effective amount of the oligomeric agent, oligomeric compound,
modified oligonucleotide, or oligomeric duplex improves cardiac function, cardiovascular death, cardiac dilation, cardiac
fibrosis, low voltage ECG, diastolic calcium uptake, ejection fraction (EF), left ventricular ejection fraction (L VEF), left
ventricular end systolic volume (LVESV), left ventricular end diastolic volume (L VEDV), mitral valve flow profile, left
ventricle (LV) strain, left ventricle (L V) strain rate, infarct size, heart failure hospitalization, 6 minute walk test (6MWT),
the Kansas City Cardiomyopathy Questionnaire Score (KCCQS), heart rate, or heart rhythm in the subject.

In certain embodiments, a method of inhibiting expression of PLN nucleic acid, such as RNA, in a subject having
a disease associated with PLN comprises administering to the subject an oligomeric agent, oligomeric compound, modified
oligonucleotide, or oligomeric duplex, any of which having a nucleobase sequence complementary to a PLN nucleic acid,
thereby inhibiting expression of PLN nucleic acid in the subject. In certain embodiments, administering the oligomeric
agent, oligomeric compound, modified oligonucleotide, or oligomeric duplex inhibits expression of PLN in the heart. In
certain embodiments, the subject has cardiomyopathy, heart failure, or arthythmia. In certain embodiments,
cardiomyopathy is genetic, including p.Argl4del, Arg9Cys (R9C), and Arg25Cys (R25C) mutations. In certain
embodiments, cardiomyopathy is dilated cardiomyopathy (DCM). In certain embodiments, DCM is genetic, including
TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1 mutations. In certain embodiments, DCM is arrhythmogenic
DCM. In certain embodiments, heart failure is heart failure with preserved ejection fraction (HFpEF), heart failure with
reduced ejection fraction (HFEF), acute heart failure, or worsening of chronic heart failure. In certain embodiments,
arrhythmia is ventricular tachycardia (Vtac) or ventricular fibrillation (Vfib).

In certain embodiments, a method of inhibiting expression of PLN nucleic acid in a cell comprises contacting the
cell with an oligomeric agent, oligomeric compound, modified oligonucleotide, or oligomeric duplex, any of which having
a nucleobase sequence complementary to a PLN nucleic acid, thereby inhibiting expression of PLN nucleic acid in the
cell. In certain embodiments, the cell is a heart cell. In certain embodiments, the cell is in a subject having
cardiomyopathy, heart failure, or arthythmia. In certain embodiments, cardiomyopathy is genetic, including p.Argl4del,
Arg9Cys (R9C), and Arg25Cys (R25C) mutations. In certain embodiments, cardiomyopathy is dilated cardiomyopathy
(DCM). In certain embodiments, DCM is genetic, including TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1
mutations. In certain embodiments, DCM is arrthythmogenic DCM. In certain embodiments, heart failure is heart failure
with preserved ejection fraction (HFpEF), heart failure with reduced ejection fraction (HFtEF), acute heart failure, or
worsening of chronic heart failure. In certain embodiments, arrthythmia is ventricular tachycardia (Vtac) or ventricular
fibrillation (Vfib).

Certain embodiments are drawn to an oligomeric agent, oligomeric compound, modified oligonucleotide, or
oligomeric duplex, any of which having a nucleobase sequence complementary to a PLN nucleic acid, for use in treating
a disease associated with PLN. In certain embodiments, the disease is cardiomyopathy, heart failure, or arrhythmia. In
certain embodiments, cardiomyopathy is genetic, including p.Argl4del, Arg9Cys (R9C), and Arg25Cys (R25C)
mutations. In certain embodiments, cardiomyopathy is dilated cardiomyopathy (DCM). In certain embodiments, DCM is
genetic, including TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1 mutations. In certain embodiments, DCM
is arrhythmogenic DCM. In certain embodiments, heart failure is heart failure with preserved ejection fraction (HFpEF),
heart failure with reduced ejection fraction (HFEF), acute heart failure, or worsening of chronic heart failure. In certain

embodiments, arrhythmia is ventricular tachycardia (Vtac) or ventricular fibrillation (Vfib). In certain embodiments, an
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oligomeric agent, oligomeric compound, modified oligonucleotide, or oligomeric duplex is for use in improving cardiac
function, cardiovascular death, cardiac dilation, cardiac fibrosis, low voltage ECG, diastolic calcium uptake, ejection
fraction (EF), left ventricular ejection fraction (LVEF), left ventricular end systolic volume (L VESV), left ventricular end
diastolic volume (LVEDYV), mitral valve flow profile, left ventricle (L'V) strain, left ventricle (L'V) strain rate, infarct size,
heart failure hospitalization, 6 minute walk test (6MWT), the Kansas City Cardiomyopathy Questionnaire Score
(KCCQS), heart rate, or heart thythm associated with cardiomyopathy, heart failure, or arrhythmia.

Certain embodiments are drawn to an oligomeric agent, oligomeric compound, modified oligonucleotide, or
oligomeric duplex, any of which comprising a modified oligonucleotide having a nucleobase sequence complementary to
a PLN nucleic acid, for the manufacture or preparation of a medicament for treating a disease associated with PLN. In
certain embodiments, the disease is cardiomyopathy, heart failure, or arthythmia. In certain embodiments, an oligomeric
agent, oligomeric compound, modified oligonucleotide, or oligomeric duplex is for the manufacture or preparation of a
medicament for improving cardiac function, cardiovascular death, cardiac dilation, cardiac fibrosis, low voltage ECG,
diastolic calcium uptake, ejection fraction (EF), left ventricular ejection fraction (LVEF), left ventricular end systolic
volume (LVESV), left ventricular end diastolic volume (L VEDV), mitral valve flow profile, left ventricle (L' V) strain, left
ventricle (LV) strain rate, infarct size, heart failure hospitalization, 6 minute walk test (6MWT), the Kansas City
Cardiomyopathy Questionnaire Score (KCCQS), heart rate, or heart rhythm associated with cardiomyopathy, heart failure,
or arrhythmia. In certain embodiments, cardiomyopathy is genetic, including p.Argl4del, Arg9Cys (R9C), and Arg25Cys
(R25C) mutations. In certain embodiments, cardiomyopathy is dilated cardiomyopathy (DCM). In certain embodiments,
DCM is genetic, including TTN, LMNA, RBM20, SCN5A, MYH7, TNNT2, and TPM1 mutations. In certain
embodiments, DCM is arthythmogenic DCM. In certain embodiments, heart failure is heart failure with preserved ejection
fraction (HFpEF), heart failure with reduced ejection fraction (HFtEF), acute heart failure, or worsening of chronic heart
failure. In certain embodiments, arrhythmia is ventricular tachycardia (Vtac) or ventricular fibrillation (Vfib).

In any of the methods or uses described herein, the oligomeric agent, oligomeric compound, modified

oligonucleotide, or oligomeric duplex can be any described herein.

VL Certain Pharmaceutical Compositions

In certain embodiments, described herein are pharmaceutical compositions comprising one or more oligomeric
compounds. In certain embodiments, the one or more oligomeric compounds each consists of a modified oligonucleotide.
In certain embodiments, the pharmaceutical composition comprises a pharmaceutically acceptable diluent or carrier. In
certain embodiments, a pharmaceutical composition comprises or consists of a sterile saline solution and one or more
oligomeric compound. In certain embodiments, the sterile saline is pharmaceutical grade saline. In certain embodiments,
a pharmaceutical composition comprises or consists of one or more oligomeric compound and sterile water. In certain
embodiments, the sterile water is pharmaceutical grade water. In certain embodiments, a pharmaceutical composition
comprises or consists of one or more oligomeric compound and phosphate-buffered saline (PBS). In certain embodiments,
the sterile PBS is pharmaceutical grade PBS.

In certain embodiments, pharmaceutical compositions comprise one or more oligomeric compound and one or

more excipients. In certain embodiments, excipients are selected from water, salt solutions, alcohol, polyethylene glycols,
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gelatin, lactose, amylase, magnesium stearate, talc, silicic acid, viscous paraffin, hydroxymethylcellulose and
polyvinylpyrrolidone.

In certain embodiments, oligomeric compounds may be admixed with pharmaceutically acceptable active and/or
inert substances for the preparation of pharmaceutical compositions or formulations. Compositions and methods for the
formulation of pharmaceutical compositions depend on a number of criteria, including, but not limited to, route of
administration, extent of disease, or dose to be administered.

In certain embodiments, pharmaceutical compositions comprising an oligomeric compound encompass any
pharmaceutically acceptable salts of the oligomeric compound, esters of the oligomeric compound, or salts of such esters.
In certain embodiments, pharmaceutical compositions comprising oligomeric compounds comprising one or more
oligonucleotide, upon administration to an animal, including a human, are capable of providing (directly or indirectly) the
biologically active metabolite or residue thereof. Accordingly, for example, the disclosure is also drawn to
pharmaceutically acceptable salts of oligomeric compounds, prodrugs, pharmaceutically acceptable salts of such prodrugs,
and other bioequivalents. Suitable pharmaceutically acceptable salts include, but are not limited to, sodium and potassium
salts. In certain embodiments, prodrugs comprise one or more conjugate group attached to an oligonucleotide, wherein
the conjugate group is cleaved by endogenous nucleases within the body.

Lipid moieties have been used in nucleic acid therapies in a variety of methods. In certain such methods, the
nucleic acid, such as an oligomeric compound, is introduced into preformed liposomes or lipoplexes made of mixtures of
cationic lipids and neutral lipids. In certain methods, DNA complexes with mono- or poly-cationic lipids are formed
without the presence of a neutral lipid. In certain embodiments, a lipid moiety is selected to increase distribution of a
pharmaceutical agent to a particular cell or tissue. In certain embodiments, a lipid moiety is selected to increase
distribution of a pharmaceutical agent to fat tissue. In certain embodiments, a lipid moiety is selected to increase
distribution of a pharmaceutical agent to muscle tissue.

In certain embodiments, pharmaceutical compositions comprise a delivery system. Examples of delivery systems
include, but are not limited to, liposomes and emulsions. Certain delivery systems are useful for preparing certain
pharmaceutical compositions including those comprising hydrophobic compounds. In certain embodiments, certain
organic solvents such as dimethylsulfoxide are used.

In certain embodiments, pharmaceutical compositions comprise one or more tissue-specific delivery molecules
designed to deliver the one or more pharmaceutical agents of the present invention to specific tissues or cell types. For
example, in certain embodiments, pharmaceutical compositions include liposomes coated with a tissue-specific antibody.

In certain embodiments, pharmaceutical compositions comprise a co-solvent system. Certain of such co-solvent
systems comprise, for example, benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and an aqueous
phase. In certain embodiments, such co-solvent systems are used for hydrophobic compounds. A non-limiting example of
such a co-solvent system is the VPD co-solvent system, which is a solution of absolute ethanol comprising 3% w/v benzyl
alcohol, 8% w/v of the nonpolar surfactant Polysorbate 80™ and 65% w/v polyethylene glycol 300. The proportions of
such co-solvent systems may be varied considerably without significantly altering their solubility and toxicity
characteristics. Furthermore, the identity of co-solvent components may be varied: for example, other surfactants may be
used instead of Polysorbate 80™; the fraction size of polyethylene glycol may be varied; other biocompatible polymers
may replace polyethylene glycol, e.g., polyvinyl pyrrolidone; and other sugars or polysaccharides may substitute for

dextrose.
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In certain embodiments, pharmaceutical compositions are prepared for oral administration. In certain
embodiments, pharmaceutical compositions are prepared for buccal administration. In certain embodiments, a
pharmaceutical composition is prepared for administration by injection (e.g., intravenous, subcutaneous, intramuscular,
intrathecal (IT), intracerebroventricular (ICV), etc.). In certain of such embodiments, a pharmaceutical composition
comprises a carrier and is formulated in aqueous solution, such as water or physiologically compatible buffers such as
Hanks's solution, Ringer's solution, or physiological saline buffer. In certain embodiments, other ingredients are included
(e.g., ingredients that aid in solubility or serve as preservatives). In certain embodiments, injectable suspensions are
prepared using appropriate liquid carriers, suspending agents and the like. Certain pharmaceutical compositions for
injection are presented in unit dosage form, e.g., in ampoules or in multi-dose containers. Certain pharmaceutical
compositions for injection are suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as suspending, stabilizing and/or dispersing agents. Certain solvents suitable for use in
pharmaceutical compositions for injection include, but are not limited to, lipophilic solvents and fatty oils, such as sesame
oil, synthetic fatty acid esters, such as ethyl oleate or triglycerides, and liposomes.

Under certain conditions, certain compounds disclosed herein act as acids. Although such compounds may be
drawn or described in protonated (free acid) form, or ionized and in association with a cation (salt) form, aqueous solutions
of such compounds exist in equilibrium among such forms. For example, a phosphate linkage of an oligonucleotide in
aqueous solution exists in equilibrium among free acid, anion and salt forms. Unless otherwise indicated, compounds
described herein are intended to include all such forms. Moreover, certain oligonucleotides have several such linkages,
each of which is in equilibrium. Thus, oligonucleotides in solution exist in an ensemble of forms at multiple positions all
at equilibrium. The term “oligonucleotide” is intended to include all such forms. Drawn structures necessarily depict a
single form. Nevertheless, unless otherwise indicated, such drawings are likewise intended to include corresponding
forms. Herein, a structure depicting the free acid of a compound followed by the term “or a salt thereof” expressly includes
all such forms that may be fully or partially protonated/de-protonated/in association with a cation. In certain instances,
one or more specific cation is identified.

In certain embodiments, modified oligonucleotides or oligomeric compounds are in aqueous solution with
sodium. In certain embodiments, modified oligonucleotides or oligomeric compounds are in aqueous solution with
potassium. In certain embodiments, modified oligonucleotides or oligomeric compounds are in PBS. In certain
embodiments, modified oligonucleotides or oligomeric compounds are in water. In certain such embodiments, the pH of

the solution is adjusted with NaOH and/or HCl to achieve a desired pH.

VIL Certain Hotspot Regions

1. Nucleobases 3341-3368 of SEQ ID NO: 2

In certain embodiments, nucleobases 3341-3368 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 3341-3368 of SEQ ID NO: 2. In certain
embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified oligonucleotides
are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers are mixed

MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In certain embodiments, the
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sugar motif for the gapmers are selected from (from 5° to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdyddddddddkkk, kkkdddddddddkkke; wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “¢”
represents a 2°-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos: 636, 756, 818, 864, 1416, 1419, 1512, 1513, 1530, 1563, 1622, 1623,
and 1625 are complementary within nucleobases 3341-3368 of SEQ ID NO: 2.

Compounds 1342326, 1342342, 1342785, 1342952, 1343238, 1343301, 1343367, 1393388, 1393391, 1393544,
1393555, 1393557, 1393559, 1393562, 1393563, 1393745, 1393747, 1393748, 1393749, 1393750, 1393753, 1393934,
1393935, 1393936, 1393939, 1393940, 1393942, 1393997, 1394043, 1394091, 1446717, 1446691, and 1446737 are
complementary within nucleobases 3341-3368 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 3341-3368 of SEQ ID
NO: 2 achieve at least 58% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 3341-3368 of SEQ ID NO: 2 achieve an average of 77% reduction
of PLN RNA in vitro in the standard cell assay.

2. Nucleobases 4516-4533 of SEQ ID NO: 2

In certain embodiments, nucleobases 4516-4533 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 4516-4533 of SEQ ID NO: 2. In certain
embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified oligonucleotides
are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers are mixed
MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2’-OMe/cEt gapmers. In certain embodiments, the
sugar motif for the gapmers are selected from (from 5° to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdddddddddkkke, kkkdyddddddddkkk; wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e”
represents a 2’-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos: 828, 1415, 1420, 1617, and 1621 are complementary within
nucleobases 4516-4533 of SEQ ID NO: 2.

Compounds 1342919, 1393387, 1393392, 1393547, 1393551, 1393553, 1393736, 1393737, 1393742, 1393927,
1393929, 1393933, and 1446694 are complementary within nucleobases 4516-4533 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 4516-4533 of SEQ ID
NO: 2 achieve at least 60% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
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oligonucleotides complementary within nucleobases 4516-4533 of SEQ ID NO: 2 achieve an average of 80% reduction
of PLN RNA in vitro in the standard cell assay.

3. Nucleobases 5498-5517 of SEQ ID NO: 2

In certain embodiments, nucleobases 5498-5517 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 5498-5517 of SEQ ID NO: 2. In certain
embodiments, modified oligonucleotides are 14, 16, 17, 18 or 20 nucleobases in length. In certain embodiments, modified
oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers
are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In certain
embodiments, the sugar motif for the gapmers are selected from (from 5’ to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdddddddddkkke,  kkkdyddddddddkkk,  kkkkddddddddddkkkk,  kkddddddddddkk, kkkddddddddddkkkk,
kkkkkddddddddddkkkkk, kkkkddddddddddkkk, kkkddddddddddkkee, kkkddddddddddkeee, kkkddddddddddkkeee,
kkkddddddddddkeeee,  ekkddddddddddkkk,  kekddddddddddkkk,  kkeddddddddddkkk,  ekkdddddddddkkke,
kekdddddddddkkke, kkedddddddddkkke; wherein each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e”
represents a 2’-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos: 538, 609, 675, 737, 1396, 1595, 1671, 1678, 1685, 1689, 1696, 1700,
and 1703 are complementary within nucleobases 5498-5517 of SEQ ID NO: 2.

Compounds 1342668, 1342944, 1343077, 1343091, 1393355, 1393486, 1393487, 1393489, 1393490, 1393493,
1393674, 1393675, 1393676, 1393677, 1393682, 1393863, 1393866, 1393868, 1393869, 1393871, 1446729, 1446701,
1436544, 1446730, 1436542, 1528609, 1528610, 1528619, 1528620, 1528629, 1528630, 1528638, 1528639, 1528640,
1528649, 1528650, 1528662, 1528663, 1528671, 1528672, 1528682, 1528683, 1528842, 1528846, 1528850, 1528855,
1528858, and 1528864 are complementary within nucleobases 5498-5517 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 5498-5517 of SEQ ID
NO: 2 achieve at least 40% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 5498-5517 of SEQ ID NO: 2 achieve an average of 76% reduction
of PLN RNA in vitro in the standard cell assay.

4. Nucleobases 14337-14357 of SEQ ID NO: 2

In certain embodiments, nucleobases 14337-14357 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 14337-14357 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified
oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers
are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In certain
embodiments, the sugar motif for the gapmers are selected from (from 5° to 3°): kkkddddddddddkkk, kkdddddddddkekek,
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kkkdddddddddkkke, kkkdyddddddddkkk; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, each “e”
represents a 2°-MOE sugar moiety, each “y” represents a 2°-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 336, 1360, 1469, 1485, 1486, 1488, 1600, and 1603 are complementary
within nucleobases 14337-14357 of SEQ ID NO: 2.

Compounds 1342523, 1342787, 1393367, 1393369, 1393371, 1393505, 1393508, 1393509, 1393512, 1393694,
1393696, 1393697, 1393698, 1393885, 1393887, 1393892, 1393893, 1393983, 1394029, 1394079, 1394104, 1446735,
1446697, 1446723, 1443260, and 1446741 are complementary within nucleobases 14337-14357 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 14337-14357 of SEQ ID
NO: 2 achieve at least 64% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 14337-14357 of SEQ ID NO: 2 achieve an average of 81% reduction
of PLN RNA in vitro in the standard cell assay.

5. Nucleobases 14569-14588 of SEQ ID NO: 2

In certain embodiments, nucleobases 14569-14588 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 14569-14588 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified
oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers
are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In certain
embodiments, the sugar motif for the gapmers are selected from (from 5’ to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdddddddddkkke, kkkdyddddddddkkk; wherein each “d” represents a 2’-pf-D-deoxyribosyl sugar moiety, each “e”
represents a 2°-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 1072, 1136, 1407, 1411, and 1615 are complementary within
nucleobases 14569-14588 of SEQ ID NO: 2.

Compounds 1342898, 1343100, 1393379, 1393383, 1393535, 1393536, 1393537, 1393540, 1393726, 1393727,
1393728, 1393732, 1393916, 1393917, 1393919, 1393920, and 1446733 are complementary within nucleobases 14569-
14588 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 14569-14588 of SEQ ID
NO: 2 achieve at least 44% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 14569-14588 of SEQ ID NO: 2 achieve an average of 77% reduction
of PLN RNA in vitro in the standard cell assay.
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6. Nucleobases 14607-14631 of SEQ ID NO: 2

In certain embodiments, nucleobases 14607-14631 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 14607-14631 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified
oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers
are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2’-OMe/cEt gapmers. In certain
embodiments, the sugar motif for the gapmers are selected from (from 5’ to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdyddddddddkkk, kkkdddddddddkkke; wherein each “d” represents a 2’-pf-D-deoxyribosyl sugar moiety, each “e”
represents a 2’-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 35, 110, 355, 457, 505, 611, 1234, 1269, 1319, 1500, 1548, 1568, and
1578 are complementary within nucleobases 14607-14631 of SEQ ID NO: 2.

Compounds 1121401, 1121402, 1342190, 1342569, 1342673, 1342749, 1343124, 1343142, 1343172, 1343258,
1343263, 1343320, 1343322, 1343357, 1343360, 1343438, 1343439, 1343440, 1343442, 1343444, 1343548, 1343549,
1343551, 1343552, 1343553, 1343626, 1343629, 1343631, 1343633, 134363, 1443234, and 1443241 are complementary
within nucleobases 14607-14631 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 14607-14631 of SEQ ID
NO: 2 achieve at least 38% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 14607-14631 of SEQ ID NO: 2 achieve an average of 74% reduction
of PLN RNA in vitro in the standard cell assay.

7. Nucleobases 14683-14703 of SEQ ID NO: 2

In certain embodiments, nucleobases 14683-14703 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 14683-14703 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 14, 16, 17, 18 or 20 nucleobases in length. In certain embodiments,
modified oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments,
the gapmers are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In
certain embodiments, the sugar motif for the gapmers are selected from (from 5° to 3°): kkkddddddddddkkk,
kkdddddddddkekek, kkkdyddddddddkkk, kkkdddddddddkkke, kkkkddddddddddkkkk, kkkkkddddddddddkkkkk,
kkddddddddddkk,  kkkddddddddddkkkk,  kkkkddddddddddkkk, kkkddddddddddkkee, kkkddddddddddkeee,
kkkddddddddddkkeee, kkkddddddddddkeeee, ekkddddddddddkkk, kekddddddddddkkk, kkeddddddddddkkk; wherein

e )

each “d” represents a 2’ -3-D-deoxyribosyl sugar moiety, each “e” represents a 2’-MOE sugar moiety, each “y” represents
a2’-OMe sugar moiety, and each “k” represents a cEt modified sugar moiety. Each cytosine residue is a 5-methyl cytosine.

In certain embodiments, the nucleosides of the modified oligonucleotides are linked by a combination of phosphodiester
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and phosphorothioate internucleoside linkages. In certain embodiments, the nucleosides of the modified oligonucleotides
are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 185, 464, 474, 590, 647, 719, 1547, 1677, 1684, 1695, 1699, and 1708
are complementary within nucleobases 14683-14703 of SEQ ID NO: 2.

Compounds 1121403, 1342270, 1342393, 1342536, 1342754, 1343191, 1343436, 1343437, 1343454, 1343546,
1343562, 1343564, 1343627, 1343628, 1343630, 1443235, 1528607, 1528615, 1528617, 1528627, 1528636, 1528647,
1528658, 1528669, 1528679, 1528844, 1528848, 1528852 are complementary within nucleobases 14683-14703 of SEQ
ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 14683-14703 of SEQ ID
NO: 2 achieve at least 42% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 14683-14703 of SEQ ID NO: 2 achieve an average of 63% reduction
of PLN RNA in vitro in the standard cell assay.

8. Nucleobases 14828-14848 of SEQ ID NO: 2

In certain embodiments, nucleobases 14828-14848 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 14828-14848 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified
oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers
are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In certain
embodiments, the sugar motif for the gapmers are selected from (from 5” to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdyddddddddkkk, kkkdddddddddkkke; wherein each “d” represents a 2’-pf-D-deoxyribosyl sugar moiety, each “e”
represents a 2°-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified
oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 39, 188, 264, 713, 802, 1502, and 1581 are complementary within
nucleobases 14828-14848 of SEQ ID NO: 2.

Compounds 1121415, 1121416, 1121417, 1342279, 1342607, 1343264, 1343316, 1343373, 1343457, 1343460,
1343461, 1343462, 1343465, 1343567, 1343569, 1343570, 1343571, 1343574, 1343649, 1343651, 1343652, 1343653,
1343655, 1443240, 1443266, 1443243, 1443270, and 1443245 are complementary within nucleobases 14828-14848 of
SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 14828-14848 of SEQ ID
NO: 2 achieve at least 43% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 14828-14848 of SEQ ID NO: 2 achieve an average of 68% reduction
of PLN RNA in vitro in the standard cell assay.

9. Nucleobases 14939-14958 of SEQ ID NO: 2
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In certain embodiments, nucleobases 14939-14958 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 14939-14958 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 14, 16, 17, 18 or 20 nucleobases in length. In certain embodiments,
modified oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments,
the gapmers are mixed MOE/CEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In
certain embodiments, the sugar motif for the gapmers are selected from (from 5° to 3°): kkkddddddddddkkk,
kkdddddddddkekek, kkkdyddddddddkkk, kkkdddddddddkkke, kkkddddddddddkeeee, kkkkddddddddddkkkk,
kkddddddddddkk, kkkddddddddddkkkk, kkkkddddddddddkkk, kkkddddddddddkkee, kkkkkddddddddddkkkkk,
kkkddddddddddkeee,  kkkddddddddddkkeee, kedddddddddkekek, ekdddddddddkekek,  ekkdddddddddkkke,
kekdddddddddkkke, kkeddddddddddkkk, kkedddddddddkkke; wherein each “d” represents a 2’-f3-D-deoxyribosyl sugar
moiety, each “e” represents a 2°-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents
a cEt modified sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the
modified oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages.
In certain embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside
linkages.

The nucleobase sequences of SEQ ID Nos 45, 120, 270, 942, 1046, 1552, 1583, 1672, 1673, 1674, 1679, 1680,
1687, 1692, 1693, and 1710 are complementary within nucleobases 14939-14958 of SEQ ID NO: 2.

Compounds 1121440, 1121441, 1121442, 1342309, 1342630, 1343458, 1343467, 1343475, 1343578, 1343580,
1343584, 1343647, 1343648, 1343656, 1393344, 1393347, 1393575, 1393581, 1393766, 1393772, 1443259, 1446740,
1528604, 1528605, 1528606, 1528611, 1528612, 1528613, 1528621, 1528622, 1528623, 1528624, 1528631, 1528632,
1528633, 1528634, 1528642, 1528643, 1528644, 1528651, 1528652, 1528653, 1528654, 1528657, 1528664, 1528665,
1528666, 1528667, 1528675, 1528676, 1528677, 1528820, 1528834, 1528835, 1528836, 1528837, 1528838, 1528839,
1528840, 1528841, 1528854, 1528856, 1528857, 1528859, 1528862, and 1528863 are complementary within nucleobases
14939-14958 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 14939-14958 of SEQ ID
NO: 2 achieve at least 29% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 14939-14958 of SEQ ID NO: 2 achieve an average of 71% reduction
of PLN RNA in vitro in the standard cell assay.

10. Nucleobases 15222-15243 of SEQ ID NO: 2

In certain embodiments, nucleobases 15222-15243 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 15222-15243 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 14, 16, 17, 18 or 20 nucleobases in length. In certain embodiments,
modified oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments,
the gapmers are mixed MOE/CEt gapmers. In certain embodiments, the gapmers are mixed 2°-OMe/cEt gapmers. In
certain embodiments, the sugar motif for the gapmers are selected from (from 5° to 3°): kkkddddddddddkkk,
kkdddddddddkekek,  kkkdddddddddkkke,  kkkdyddddddddkkk,  kkkkddddddddddkkkk,  kkddddddddddkk,
kkkkkddddddddddkkkkk, kkkddddddddddkkkk, kkkkddddddddddkkk, kkkddddddddddkkee, kkkddddddddddkeee,
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kkkddddddddddkkeee, kkkddddddddddkeeee, ekkddddddddddkkk, kekddddddddddkkk, kkeddddddddddkkk; wherein
each “d” represents a 2’-B-D-deoxyribosyl sugar moiety, each “e” represents a 2’-MOE sugar moiety, each “y” represents
a2’-OMe sugar moiety, and each “k” represents a cEt modified sugar moiety. Each cytosine residue is a 5-methyl cytosine.
In certain embodiments, the nucleosides of the modified oligonucleotides are linked by a combination of phosphodiester
and phosphorothioate internucleoside linkages. In certain embodiments, the nucleosides of the modified oligonucleotides
are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 526, 613, 689, 752, 819, 1403, 1613, 1619, 1620, 1670, 1681, 1688,
1697, and 1702 are complementary within nucleobases 15222-15243 of SEQ ID NO: 2.

Compounds 1342794, 1342911, 1342959, 1343134, 1343156, 1393375, 1393534, 1393538, 1393541, 1393545,
1393546, 1393724, 1393730, 1393740, 1393741, 1393743, 1393914, 1393918, 1393924, 1393931, 1393932, 1446716,
1436543, 1446718, 1446704, 1528608, 1528618, 1528626, 1528628, 1528637, 1528648, 1528661, 1528670, 1528680,
1528843, 1528847, and 1528851 are complementary within nucleobases 15222-15243 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 15222-15243 of SEQ ID
NO: 2 achieve at least 23% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
oligonucleotides complementary within nucleobases 15222-15243 of SEQ ID NO: 2 achieve an average of 68% reduction
of PLN RNA in vitro in the standard cell assay.

11. Nucleobases 15251-15273 of SEQ ID NO: 2

In certain embodiments, nucleobases 15251-15273 of SEQ ID NO: 2 comprise a hotspot region. In certain
embodiments, modified oligonucleotides are complementary within nucleobases 15251-15273 of SEQ ID NO: 2. In
certain embodiments, modified oligonucleotides are 16 nucleobases in length. In certain embodiments, modified
oligonucleotides are gapmers. In certain embodiments, the gapmers are cEt gapmers. In certain embodiments, the gapmers
are mixed MOE/cEt gapmers. In certain embodiments, the gapmers are mixed 2’-OMe/cEt gapmers. In certain
embodiments, the sugar motif for the gapmers are selected from (from 5’ to 3°): kkkddddddddddkkk, kkdddddddddkekek,
kkkdyddddddddkkk, kkkdddddddddkkke; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, each “e”
represents a 2’-MOE sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified
sugar moiety. Each cytosine residue is a 5-methyl cytosine. In certain embodiments, the nucleosides of the modified

oligonucleotides are linked by a combination of phosphodiester and phosphorothioate internucleoside linkages. In certain

embodiments, the nucleosides of the modified oligonucleotides are linked by phosphorothioate internucleoside linkages.

The nucleobase sequences of SEQ ID Nos 53, 128, 278, 580, 638, 704, 784, 910, 1555, 1558, 1569, and 1647
are complementary within nucleobases 15251-15273 of SEQ ID NO: 2.

Compounds 1121472, 1121473, 1121474, 1342205, 1342256, 1342369, 1342548, 1342920, 1343275, 1343282,
1343334, 1343341, 1343384, 1343390, 1343478, 1343487, 1343493, 1343495, 1343588, 1343599, 1343603, 1343604,
1343666, 1343671, 1343676, 1343685, 1393408, 1393411, 1393595, 1393603, 1393784, 1393791, 1446720, and
1446713 are complementary within nucleobases 15251-15273 of SEQ ID NO: 2.

In certain embodiments, modified oligonucleotides complementary within nucleobases 15251-15273 of SEQ ID

NO: 2 achieve at least 39% reduction of PLN RNA in vitro in the standard cell assay. In certain embodiments, modified
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oligonucleotides complementary within nucleobases 15251-15273 of SEQ ID NO: 2 achieve an average of 73% reduction
of PLN RNA in vitro in the standard cell assay.

Nonlimiting disclosure and incorporation by reference

Each of the literature and patent publications listed herein is incorporated by reference in its entirety.

While certain compounds, compositions and methods described herein have been described with
specificity in accordance with certain embodiments, the following examples serve only to illustrate the
compounds described herein and are not intended to limit the same. Each of the references, GenBank
accession numbers, ENSEMBL identifiers, and the like recited in the present application is incorporated herein by
reference in its entirety.

Although the sequence listing accompanying this filing identifies each sequence as either “RNA” or “DNA” as
required, in reality, those sequences may be modified with any combination of chemical modifications. One of skill in the
art will readily appreciate that such designation as “RNA” or “DNA” to describe modified oligonucleotides is, in certain
instances, arbitrary. For example, an oligonucleotide comprising a nucleoside comprising a 2°-OH sugar moiety and a
thymine base could be described as a DNA having a modified sugar (2°-OH in place of one 2’-H of DNA) or as an RNA
having a modified base (thymine (methylated uracil) in place of an uracil of RNA). Accordingly, nucleic acid sequences
provided herein, including, but not limited to those in the sequence listing, are intended to encompass nucleic acids
containing any combination of natural or modified RNA and/or DNA, including, but not limited to such nucleic acids
having modified nucleobases. By way of further example and without limitation, an oligomeric compound having the
nucleobase sequence “ATCGATCG” encompasses any oligomeric compounds having such nucleobase sequence, whether
modified or unmodified, including, but not limited to, such compounds comprising RNA bases, such as those having
sequence “AUCGAUCG” and those having some DNA bases and some RNA bases such as “AUCGATCG” and
oligomeric compounds having other modified nucleobases, such as “AT"CGAUCG,” wherein ™C indicates a cytosine
base comprising a methyl group at the 5-position.

Certain compounds described herein (e.g., modified oligonucleotides) have one or more asymmetric center and
thus give rise to enantiomers, diastereomers, and other stereoisomeric configurations that may be defined, in terms of
absolute stereochemistry, as (R) or (S), as a or  such as for sugar anomers, or as (D) or (L), such as for amino acids, etc.
Compounds provided herein that are drawn or described as having certain stereoisomeric configurations include only the
indicated compounds. Compounds provided herein that are drawn or described with undefined stereochemistry include all
such possible isomers, including their stereorandom and optically pure forms, unless specified otherwise. Likewise,
tautomeric forms of the compounds herein are also included unless otherwise indicated. Unless otherwise indicated,
compounds described herein are intended to include corresponding salt forms.

The compounds described herein include variations in which one or more atoms are replaced with a non-
radioactive isotope or radioactive isotope of the indicated element. For example, compounds herein that comprise
hydrogen atoms encompass all possible deuterium substitutions for each of the 'H hydrogen atoms. Isotopic substitutions
encompassed by the compounds herein include but are not limited to: *H or *H in place of 'H, *C or *C in place of 1*C,
N in place of N, 7O or 0 in place of *0, and S, S, 35S, or 3¢S in place of 32S. In certain embodiments, non-

radioactive isotopic substitutions may impart new properties on the oligomeric compound that are beneficial for use as a
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therapeutic or research tool. In certain embodiments, radioactive isotopic substitutions may make the compound suitable

for research or diagnostic purposes such as imaging.

EXAMPLES

The following examples illustrate certain embodiments of the present disclosure and are not limiting. Moreover,
where specific embodiments are provided, the inventors have contemplated generic application of those specific
embodiments. For example, disclosure of an oligonucleotide having a particular motif provides reasonable support for
additional oligonucleotides having the same or similar motif. And, for example, where a particular high-affinity
modification appears at a particular position, other high-affinity modifications at the same position are considered suitable,
unless otherwise indicated.

Example 1: Effect of 3-10-3 cEt uniform phosphorothioate moditied oligonucleotides on human PLN RNA in
vitro, single dose

Modified oligonucleotides complementary to human PLN nucleic acid were designed and tested for their single
dose effects on PLN RNA in vifro. The modified oligonucleotides were tested in a series of experiments that had the
same culture conditions.

The modified oligonucleotides in the table below are 3-10-3 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 16 nucleosides in length, wherein the
central gap segment consists of ten 2’-pf-D-deoxynucleosides, and wherein the 5° and 3’ wing segments each consist of
three cEt nucleosides. The sugar motif for the modified oligonucleotides is (from 5° to 3°): kkkddddddddddkkk; wherein
each “d” represents a 2’-pf-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”
represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

“Start site” indicates the 5’-most nucleoside to which the modified oligonucleotide is complementary in the
target nucleic acid sequence. “Stop site” indicates the 3’-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the table below is 100%
complementary to SEQ ID NO: 1 (GENBANK Accession No. NM_002667.4), to SEQ ID NO: 2 (GENBANK
Accession No. NC_000006.12, truncated from nucleosides 118545001 to 118565000), or to both. “N/A” indicates that
the modified oligonucleotide is not 100% complementary to that particular target nucleic acid sequence.

Cultured iCell® cardiomyocytes’ (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 5000 nM by electroporation at a density of 100,000 cells per well. After a
treatment period of approximately 24 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40402 (forward
sequence TGATGATCACAGCTGCCAA, designated herein as SEQ ID NO: 6; reverse sequence
GACTTTCTCCATGATACCAGCA, designated herein as SEQ ID NO: 7; probe sequence
CTCTCGACCACTTAAAACTTCAGACTTCCTG, designated herein as SEQ ID NO: 8). PLN RNA levels were
normalized to total RNA content, as measured by RIBOGREEN®. Reduction of PLN RNA is presented in the table
below as percent PLN RNA relative to the amount in untreated control cells (% UTC). The values marked with a “1”

indicate that the modified oligonucleotide is complementary to the amplicon region of the primer probe set. Additional
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assays may be used to measure the potency and efficacy of the modified oligonucleotides complementary to the

amplicon region.

Each separate experimental analysis described in this example is identified by a letter ID in the table column

below labeled “AID” (Analysis ID).

Table 1. Reduction of PLN RNA by 3-10-3 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 5000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID
Compound No: 1 No: 1 No: 2 No: 2 . ' PLN SEQ
Number | Start | Stop | Start | Stop Sequence (5"t 3') U(;/ o AID ;I(’)
Site Site Site Site
1121324 19 34 3281 3296 TGGGAACAGTTGCAGT 141 A 15
1121328 25 40 3287 3302 AGTTTATGGGAACAGT 153 A 16
1121332 70 85 3332 3347 AGTCTTACGGGTGTTT 26 A 17
1121336 95 110 3357 3372 CAGTATAGAGTATTGT 58 A 18
1121340 127 142 N/A N/A CTTTTAGGTAGCCTTG 35+ A 19
1121344 185 200 13879 13894 TTTTAAGTGGTCGAGA 53t A 20
1121348 212 227 13906 13921 | GATACCAGCAGGACAG 34% A 21
1121351 242 257 13936 13951 | TGAGCGAGTGAGGTAT 92 A 22
1121355 246 261 13940 13955 TAGCTGAGCGAGTGAG 112 A 23
1121359 250 265 13944 13959 | CTTATAGCTGAGCGAG 89 A 24
1121363 259 274 13953 13968 GAGGCTCTTCTTATAG 76 A 25
1121367 264 279 13958 13973 TGGTTGAGGCTCTTCT 49 A 26
1121371 268 283 13962 13977 TCAATGGTTGAGGCTC 47 A 27
1121375 272 287 13966 13981 CATTTCAATGGTTGAG 40 A 28
1121378 276 291 13970 13985 GAGGCATTTCAATGGT 49 A 29
1121382 361 376 14055 14070 | ATCACGATGATACAGA 45 A 30
1121386 390 405 14084 14099 TAGAGGTTGTAGCAGA 27 A 31
1121390 397 412 14091 14106 | GCAGATCTAGAGGTTG 14 A 32
1121394 558 573 14252 14267 GTTTACAAGATCCAAC 58 A 33
1121397 815 830 14509 14524 | GATACTTGGTGAAGAC 14 A 34
1121401 914 929 14608 14623 TCTGATAGTTACTACA 24 A 35
1121405 1014 1029 14708 14723 GTAAGAGTATGGCCTT 24 A 36
1121409 1067 1082 14761 14776 GTACTAGAATTCTGTG 46 A 37
1121413 1132 1147 14826 14841 ATATTAACCACCAGTT 51 A 38
1121417 1136 1151 14830 14845 TCACATATTAACCACC 25 A 39
1121421 1161 1176 14855 14870 ATTAGTGATATGACTA 58 A 40
1121425 1168 1183 14862 14877 TTAGTATATTAGTGAT 110 A 41
1121429 1209 1224 14903 14918 TAATTCACTACAGTGC 54 A 42
1121433 1229 1244 14923 14938 CTAGGTAACTCTAGCT 38 A 43
1121437 1242 1257 14936 14951 ATAGTATGGTAAGCTA 39 A 44
1121441 1247 1262 14941 14956 | AAGATATAGTATGGTA 18 A 45
1121445 1311 1326 15005 15020 | TGTTAGGCTGGAATGG 34 A 46
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1121449 1457 1472 15151 15166 | AATAGATGGGCCAACA 77 A 47
1121453 1467 1482 15161 15176 CTGTAGATGTAATAGA 71 A 48
1121457 1510 1525 15204 15219 CCACGAATTGTCAGCT 23 A 49
1121461 1521 1536 15215 15230 ATTTTGCGGACCCACG 32 A 50
1121465 1527 1542 15221 15236 GTTAAGATTTTGCGGA 45 A 51
1121469 1539 1554 15233 15248 GGCTATTAGGTAGTTA 46 A 52
1121473 1561 1576 15255 15270 GTAAGGTTTATGGTCA 36 A 53
1121477 1607 1622 15301 15316 | ACATATAACACGCAAA 31 A 54
1121481 1721 1736 15415 15430 CTTTTATGTTGACCCA 26 A 55
1121485 1815 1830 15509 15524 | ACCCCTAAGACAAGAC 63 A 56
1121489 1900 1915 15594 15609 TCCTATTACAGTTGAC 67 A 57
1121493 1947 1962 15641 15656 | AAATAGATGCTTACCA 75 A 58
1121497 1972 1987 15666 15681 ATTTAGCTCAGTAGAG 67 A 59
1121501 1992 2007 15686 15701 ATAGCATAGCTGGATC 49 A 60
1121505 2173 2188 15867 15882 | AGTATAGGTGTAAACT 50 A 61
1121509 2216 2231 15910 15925 TAGTAACATGTCTTCA 56 A 62
1121513 2253 2268 15947 15962 AATTACACATCCTCTA 103 A 63
1121517 2285 2300 15979 15994 CTTTTAGTAACCATGT 50 A 64
1121521 2332 2347 16026 16041 AGCAACACTTGTGTAA 67 A 65
1121525 2340 2355 16034 16049 | ATTGAGTTAGCAACAC 52 A 66
1121529 2345 2360 16039 16054 TCACTATTGAGTTAGC 92 A 67
1121533 2522 2537 16216 16231 GTGTATCACCTGTTGT 84 A 68
1121537 2575 2590 16269 16284 | TTAAGACTAGGGATAC 85 A 69
1121541 2898 2913 16592 16607 GTTTTTAGTGCCCTGT 42 A 70
1121557 N/A N/A 3804 3819 GATGTAAATAGCTCAG 16 A 71
1121561 N/A N/A 4614 4629 GATACCTCAGTGGTAG 55 A 72
1121565 N/A N/A 4969 4984 AAGGTATAGATGAACT 51 A 73
1121569 N/A N/A 5677 5692 AGTATATAGAGGATGT 44 A 74
1121573 N/A N/A 6177 6192 CTGGGTAAGAACTTTG 41 A 75
1121577 N/A N/A 6471 6486 CTTCTTAACCCTGTAG 122 A 76
1121581 N/A N/A 6943 6958 CTTTTTTGGACTTGTG 29 A 77
1121585 N/A N/A 7458 7473 GTAATATCAGATGCAT 37 A 78
1121589 N/A N/A 8415 8430 GATGATAATTAGGCCA 30 A 79
1121593 N/A N/A 8942 8957 CAATTTGTTAGTTGGA 46 A 80
1121597 N/A N/A 9545 9560 TAGTATCCTAGTACTT 105 A 81
1121601 N/A N/A 9672 9687 GTTTTTAATAGGGCTT 50 A 82
1121605 N/A N/A 9938 9953 AGCATATACAGGAGTC 36 A 83
1121609 N/A N/A 11302 11317 AGTTATTAACTACCTG 71 A 84
1121613 N/A N/A 11634 11649 CCTTTTATACATCCCA 23 A 85
1121617 N/A N/A 11740 11755 GTAATTAACTGCCAGA 42 A 86
1121621 N/A N/A 11857 11872 CTGTATTAACTGTCCA 43 A 87
1121625 N/A N/A 12474 12489 | GGAGAATATGCAAGCC 73 A 88
1121629 N/A N/A 13461 13476 TTCCATAAGTTCCTGG 79 A 89
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1091564 273 288 13967 13982 GCATTTCAATGGTTGA 76 B 90
1091599 561 576 14255 14270 CATGTTTACAAGATCC 33 B 91
1121325 20 35 3282 3297 ATGGGAACAGTTGCAG 66 B 92
1121329 26 41 3288 3303 CAGTTTATGGGAACAG 60 B 93
1121333 75 90 3337 3352 TATGAAGTCTTACGGG 69 B 94
1121337 96 111 3358 3373 ACAGTATAGAGTATTG 77 B 95
1121341 128 143 N/A N/A TCTTTTAGGTAGCCTT 56t B 96
1121345 186 201 13880 13895 GTTTTAAGTGGTCGAG 50% B 97
1121349 230 245 13924 13939 GTATTGGACTTTCTCC 387 B 98
1121352 243 258 13937 13952 | CTGAGCGAGTGAGGTA 34 B 99
1121356 247 262 13941 13956 | ATAGCTGAGCGAGTGA 35 B 100
1121360 251 266 13945 13960 TCTTATAGCTGAGCGA 67 B 101
1121364 260 275 13954 13969 TGAGGCTCTTCTTATA 40 B 102
1121368 265 280 13959 13974 ATGGTTGAGGCTCTTC 49 B 103
1121372 269 284 13963 13978 TTCAATGGTTGAGGCT 71 B 104
1121379 344 359 14038 14053 CAGCAAGAGACATATT 53 B 105
1121383 365 380 14059 14074 | AAGCATCACGATGATA 52 B 106
1121387 391 406 14085 14100 CTAGAGGTTGTAGCAG 64 B 107
1121391 406 421 14100 14115 TGGCAAGCTGCAGATC 17 B 108
1121398 816 831 14510 14525 TGATACTTGGTGAAGA 46 B 109
1121402 915 930 14609 14624 TTCTGATAGTTACTAC 25 B 110
1121406 1016 1031 14710 14725 ATGTAAGAGTATGGCC 60 B 111
1121410 1069 1084 14763 14778 ATGTACTAGAATTCTG 33 B 112
1121414 1133 1148 14827 14842 CATATTAACCACCAGT 38 B 113
1121418 1149 1164 14843 14858 ACTAATCTCACTGTCA 56 B 114
1121422 1162 1177 14856 14871 TATTAGTGATATGACT 85 B 115
1121426 1169 1184 14863 14878 GTTAGTATATTAGTGA 60 B 116
1121430 1211 1226 14905 14920 GATAATTCACTACAGT 47 B 117
1121434 1230 1245 14924 14939 GCTAGGTAACTCTAGC 109 B 118
1121438 1243 1258 14937 14952 TATAGTATGGTAAGCT 50 B 119
1121442 1248 1263 14942 14957 AAAGATATAGTATGGT 38 B 120
1121446 1319 1334 15013 15028 GCATTGGATGTTAGGC 40 B 121
1121450 1459 1474 15153 15168 | GTAATAGATGGGCCAA 45 B 122
1121454 1468 1483 15162 15177 GCTGTAGATGTAATAG 43 B 123
1121458 1511 1526 15205 15220 CCCACGAATTGTCAGC 33 B 124
1121462 1522 1537 15216 15231 GATTTTGCGGACCCAC 34 B 125
1121466 1535 1550 15229 15244 ATTAGGTAGTTAAGAT 52 B 126
1121470 1540 1555 15234 15249 AGGCTATTAGGTAGTT 35 B 127
1121474 1562 1577 15256 15271 AGTAAGGTTTATGGTC 29 B 128
1121478 1608 1623 15302 15317 TACATATAACACGCAA 51 B 129
1121482 1812 1827 15506 15521 CCTAAGACAAGACTGC 65 B 130
1121486 1862 1877 15556 15571 TTGCAAGGGTCCACTT 73 B 131
1121490 1901 1916 15595 15610 ATCCTATTACAGTTGA 49 B 132
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1121494 1964 1979 15658 15673 CAGTAGAGTGGACTGC 89 B 133
1121498 1973 1988 15667 15682 AATTTAGCTCAGTAGA 49 B 134
1121502 2064 2079 15758 15773 GAGTTATTGGAAGATG 60 B 135
1121506 2175 2190 15869 15884 | GCAGTATAGGTGTAAA 44 B 136
1121510 2217 2232 15911 15926 TTAGTAACATGTCTTC 51 B 137
1121514 2257 2272 15951 15966 GGTTAATTACACATCC 57 B 138
1121518 2286 2301 15980 15995 TCTTTTAGTAACCATG 45 B 139
1121522 2333 2348 16027 16042 TAGCAACACTTGTGTA 62 B 140
1121526 2342 2357 16036 16051 CTATTGAGTTAGCAAC 86 B 141
1121530 2386 2401 16080 16095 TAGTATCTCTCATGGG 86 B 142
1121534 2554 2569 16248 16263 GTATTGGTAATTTACT 110 B 143
1121538 2635 2650 16329 16344 TTGTAACAAACAGTGT 59 B 144
1121542 2923 2938 16617 16632 | AGGCAACATTAAGCAT 65 B 145
1121558 N/A N/A 3851 3866 GCTGATAATGTGCATG 40 B 146
1121562 N/A N/A 4617 4632 TAGGATACCTCAGTGG 50 B 147
1121566 N/A N/A 4987 5002 ATACTTAACTTGCACC 80 B 148
1121570 N/A N/A 5679 5694 TCAGTATATAGAGGAT 47 B 149
1121574 N/A N/A 6186 6201 AGAATTACTCTGGGTA 43 B 150
1121578 N/A N/A 6804 6819 AGTTACTTTGTGGTAG 65 B 151
1121582 N/A N/A 7128 7143 GTAATATCTAAGGCTA 46 B 152
1121586 N/A N/A 7520 7535 TACTATATATCAACTC 73 B 153
1121590 N/A N/A 8495 8510 TAATTTATTGGGCTCA 47 B 154
1121594 N/A N/A 8962 8977 AGATTAACTAGTTCTA 124 B 155
1121598 N/A N/A 9641 9656 GAGGATATCTGTCAGA 67 B 156
1121602 N/A N/A 9697 9712 GTGGAATTGGTTGTCA 59 B 157
1121606 N/A N/A 9939 9954 AAGCATATACAGGAGT 63 B 158
1121610 N/A N/A 11369 11384 TCATAATATTGGTCTG 58 B 159
1121614 N/A N/A 11678 11693 ATTACTACCTTACCCC 68 B 160
1121618 N/A N/A 11741 11756 | AGTAATTAACTGCCAG 59 B 161
1121622 N/A N/A 12016 12031 TCCTATTTACAGACTT 63 B 162
1121626 N/A N/A 12723 12738 TTCGATAATAATTTGT 79 B 163
1121630 N/A N/A 13484 13499 GTATTGGAGTAATCCT 79 B 164
1121326 22 37 3284 3299 TTATGGGAACAGTTGC 93 C 165
1121330 65 80 3327 3342 TACGGGTGTTTAGCTG 59 C 166
1121334 76 91 3338 3353 GTATGAAGTCTTACGG 46 C 167
1121338 122 137 N/A N/A AGGTAGCCTTGGCAGC 43+ C 168
1121342 129 144 13823 13838 TTCTTTTAGGTAGCCT 6771 C 169
1121346 187 202 13881 13896 AGTTTTAAGTGGTCGA 48+ C 170
1121350 233 248 13927 13942 GAGGTATTGGACTTTC 52% C 171
1121353 244 259 13938 13953 | GCTGAGCGAGTGAGGT 50 C 172
1121357 248 263 13942 13957 | TATAGCTGAGCGAGTG 95 C 173
1121361 252 267 13946 13961 TTCTTATAGCTGAGCG 76 C 174
1121365 262 277 13956 13971 GTTGAGGCTCTTCTTA 57 C 175
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1121369 266 281 13960 13975 AATGGTTGAGGCTCTT 70 C 176
1121373 270 285 13964 13979 TTTCAATGGTTGAGGC 42 C 177
1121376 274 289 13968 13983 GGCATTTCAATGGTTG 24 C 178
1121380 356 371 14050 14065 GATGATACAGATCAGC 91 C 179
1121384 369 384 14063 14078 | AGAGAAGCATCACGAT 52 C 180
1121388 393 408 14087 14102 ATCTAGAGGTTGTAGC 80 C 181
1121392 473 488 14167 14182 TCAGGAAGTGGTCTGT 81 C 182
1121395 653 668 14347 14362 TGGGATAGAAATTTGT 90 C 183
1121399 819 834 14513 14528 CTTTGATACTTGGTGA 72 C 184
1121403 992 1007 14686 14701 CCATACTTGATTCTCA 28 C 185
1121407 1017 1032 14711 14726 TATGTAAGAGTATGGC 37 C 186
1121411 1075 1090 14769 14784 ACCTACATGTACTAGA 71 C 187
1121415 1134 1149 14828 14843 ACATATTAACCACCAG 31 C 188
1121419 1152 1167 14846 14861 ATGACTAATCTCACTG 103 C 189
1121423 1163 1178 14857 14872 ATATTAGTGATATGAC 147 C 190
1121427 1183 1198 14877 14892 GATTAGATTCTGTTGT 62 C 191
1121431 1221 1236 14915 14930 CTCTAGCTCAGATAAT 90 C 192
1121435 1231 1246 14925 14940 AGCTAGGTAACTCTAG 92 C 193
1121439 1244 1259 14938 14953 ATATAGTATGGTAAGC 90 C 194
1121443 1267 1282 14961 14976 CTTAAGGTTTCATGAT 74 C 195
1121447 1321 1336 15015 15030 CTGCATTGGATGTTAG 82 C 196
1121451 1460 1475 15154 15169 TGTAATAGATGGGCCA 60 C 197
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 29 C 198
1121459 1512 1527 15206 15221 ACCCACGAATTGTCAG 76 C 199
1121463 1525 1540 15219 15234 TAAGATTTTGCGGACC 79 C 200
1121467 1536 1551 15230 15245 TATTAGGTAGTTAAGA 108 C 201
1121471 1556 1571 15250 15265 GTTTATGGTCAATAGT 144 C 202
1121475 1565 1580 15259 15274 ATCAGTAAGGTTTATG 58 C 203
1121479 1626 1641 15320 15335 TAGGAATATAGTGTAT 52 C 204
1121483 1813 1828 15507 15522 CCCTAAGACAAGACTG 78 C 205
1121487 1865 1880 15559 15574 GAATTGCAAGGGTCCA 64 C 206
1121491 1907 1922 15601 15616 AGCTATATCCTATTAC 87 C 207
1121495 1965 1980 15659 15674 TCAGTAGAGTGGACTG 76 C 208
1121499 1974 1989 15668 15683 TAATTTAGCTCAGTAG 69 C 209
1121503 2094 2109 15788 15803 CAGCACTCAATTTTAC 72 C 210
1121507 2182 2197 15876 15891 GGATTATGCAGTATAG 48 C 211
1121511 2218 2233 15912 15927 ATTAGTAACATGTCTT 88 C 212
1121515 2261 2276 15955 15970 ATATGGTTAATTACAC 92 C 213
1121519 2314 2329 16008 16023 AACCAAGGTCAATATT 102 C 214
1121523 2336 2351 16030 16045 AGTTAGCAACACTTGT 85 C 215
1121527 2343 2358 16037 16052 ACTATTGAGTTAGCAA 80 C 216
1121531 2423 2438 16117 16132 GATATCCCTGAACCAA 85 C 217
1121535 2572 2587 16266 16281 AGACTAGGGATACTTT 64 C 218
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1121539 2863 2878 16557 16572 TTCTATAGTAGAACAT 103 C 219
1121543 2982 2997 16676 16691 ATATAGTGATTCTGAT 79 C 220
1121555 N/A N/A 3408 3423 ATTACCAAAGTCAGCG 52 C 221
1121559 N/A N/A 4209 4224 AGGCATTAATAGGCAG 43 C 222
1121563 N/A N/A 4623 4638 CACAATTAGGATACCT 69 C 223
1121567 N/A N/A 5160 5175 GAAATGATAGTGCTGT 65 C 224
1121571 N/A N/A 6117 6132 AGTATCGAAATGTGAT 88 C 225
1121575 N/A N/A 6353 6368 CCTATTAATGTGAGTG 75 C 226
1121579 N/A N/A 6898 6913 TTTACGATGAATCTGT 91 C 227
1121583 N/A N/A 7129 7144 AGTAATATCTAAGGCT 68 C 228
1121587 N/A N/A 8058 8073 CTTGTATATGGCCTAA 66 C 229
1121591 N/A N/A 8496 8511 TTAATTTATTGGGCTC 71 C 230
1121595 N/A N/A 8963 8978 CAGATTAACTAGTTCT 111 C 231
1121599 N/A N/A 9642 9657 TGAGGATATCTGTCAG 102 C 232
1121603 N/A N/A 9710 9725 ATTAGTTATTAAGGTG 102 C 233
1121607 N/A N/A 10489 10504 TTATTGTAGATCTAGT 74 C 234
1121611 N/A N/A 11411 11426 TATAGTAGACTGGGCA 59 C 235
1121615 N/A N/A 11681 11696 CATATTACTACCTTAC 85 C 236
1121619 N/A N/A 11799 11814 CAGTATACTTATGTGT 82 C 237
1121623 N/A N/A 12307 12322 GTAATTGGTTTGATCA 68 C 238
1121627 N/A N/A 12724 12739 ATTCGATAATAATTTG 83 C 239
1121631 N/A N/A 13529 13544 AGTAGTAACTTTAGTC 56 C 240
1091555 236 251 13930 13945 AGTGAGGTATTGGACT 88+ D 241
1121327 24 39 3286 3301 GTTTATGGGAACAGTT 94 D 242
1121331 67 82 3329 3344 CTTACGGGTGTTTAGC 77 D 243
1121335 93 108 3355 3370 GTATAGAGTATTGTGT 58 D 244
1121339 125 140 N/A N/A TTTAGGTAGCCTTGGC 50t D 245
1121343 178 193 13872 13887 | TGGTCGAGAGAAAGAT 637 D 246
1121347 188 203 13882 13897 AAGTTTTAAGTGGTCG 587 D 247
1121354 245 260 13939 13954 | AGCTGAGCGAGTGAGG 56 D 248
1121358 249 264 13943 13958 TTATAGCTGAGCGAGT 72 D 249
1121362 258 273 13952 13967 AGGCTCTTCTTATAGC 87 D 250
1121366 263 278 13957 13972 GGTTGAGGCTCTTCTT 46 D 251
1121370 267 282 13961 13976 CAATGGTTGAGGCTCT 52 D 252
1121374 271 286 13965 13980 ATTTCAATGGTTGAGG 38 D 253
1121377 275 290 13969 13984 AGGCATTTCAATGGTT 57 D 254
1121381 360 375 14054 14069 TCACGATGATACAGAT 84 D 255
1121385 370 385 14064 14079 | CAGAGAAGCATCACGA 37 D 256
1121389 394 409 14088 14103 GATCTAGAGGTTGTAG 106 D 257
1121393 556 571 14250 14265 TTACAAGATCCAACAG 86 D 258
1121396 709 724 14403 14418 GTGAACTTGTTGGCAG 42 D 259
1121400 823 838 14517 14532 ATTACTTTGATACTTG 29 D 260
1121404 1013 1028 14707 14722 TAAGAGTATGGCCTTA 90 D 261
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1121408 1018 1033 14712 14727 TTATGTAAGAGTATGG 62 D 262
1121412 1130 1145 14824 14839 ATTAACCACCAGTTCT 75 D 263
1121416 1135 1150 14829 14844 CACATATTAACCACCA 42 D 264
1121420 1155 1170 14849 14864 GATATGACTAATCTCA 68 D 265
1121424 1167 1182 14861 14876 TAGTATATTAGTGATA 96 D 266
1121428 1187 1202 14881 14896 TGAAGATTAGATTCTG 72 D 267
1121432 1227 1242 14921 14936 AGGTAACTCTAGCTCA 50 D 268
1121436 1239 1254 14933 14948 GTATGGTAAGCTAGGT 78 D 269
1121440 1246 1261 14940 14955 AGATATAGTATGGTAA 73 D 270
1121444 1275 1290 14969 14984 TCTGAAGTCTTAAGGT 55 D 271
1121448 1449 1464 15143 15158 GGCCAACAAGTTCATT 117 D 272
1121452 1461 1476 15155 15170 ATGTAATAGATGGGCC 102 D 273
1121456 1509 1524 15203 15218 CACGAATTGTCAGCTC 97 D 274
1121460 1517 1532 15211 15226 TGCGGACCCACGAATT 50 D 275
1121464 1526 1541 15220 15235 TTAAGATTTTGCGGAC 66 D 276
1121468 1538 1553 15232 15247 GCTATTAGGTAGTTAA 72 D 277
1121472 1558 1573 15252 15267 AGGTTTATGGTCAATA 30 D 278
1121476 1599 1614 15293 15308 CACGCAAAATATGTGT 108 D 279
1121480 1629 1644 15323 15338 TTGTAGGAATATAGTG 70 D 280
1121484 1814 1829 15508 15523 CCCCTAAGACAAGACT 77 D 281
1121488 1899 1914 15593 15608 CCTATTACAGTTGACC 98 D 282
1121492 1933 1948 15627 15642 CATTTGGTTGATAGAG 83 D 283
1121496 1966 1981 15660 15675 CTCAGTAGAGTGGACT 83 D 284
1121500 1979 1994 15673 15688 ATCTATAATTTAGCTC 70 D 285
1121504 2172 2187 15866 15881 GTATAGGTGTAAACTA 103 D 286
1121508 2184 2199 15878 15893 TTGGATTATGCAGTAT 76 D 287
1121512 2249 2264 15943 15958 ACACATCCTCTACTCT 125 D 288
1121516 2280 2295 15974 15989 AGTAACCATGTTTTAG 64 D 289
1121520 2316 2331 16010 16025 | GAAACCAAGGTCAATA 49 D 290
1121524 2338 2353 16032 16047 TGAGTTAGCAACACTT 56 D 291
1121528 2344 2359 16038 16053 CACTATTGAGTTAGCA 91 D 292
1121532 2424 2439 16118 16133 AGATATCCCTGAACCA 81 D 293
1121536 2574 2589 16268 16283 TAAGACTAGGGATACT 90 D 294
1121540 2888 2903 16582 16597 CCCTGTAAATTAAGAT 107 D 295
1121556 N/A N/A 3617 3632 ACCAGTAACCAGGATC 37 D 296
1121560 N/A N/A 4348 4363 ATAGGGTAGAATTCAA 38 D 297
1121564 N/A N/A 4961 4976 GATGAACTAGTTGGGA 70 D 298
1121568 N/A N/A 5533 5548 ATAATTAAGAGGACCA 78 D 299
1121572 N/A N/A 6125 6140 TAGAATAAAGTATCGA 109 D 300
1121576 N/A N/A 6408 6423 TAGTATTGAGAAAGTC 34 D 301
1121580 N/A N/A 6901 6916 AGATTTACGATGAATC 95 D 302
1121584 N/A N/A 7425 7440 CTCAATAGTCTTCTGA 70 D 303
1121588 N/A N/A 8182 8197 CTGTTTAATAGAGTAC 121 D 304
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1121592 N/A N/A 8827 8842 AGTATTAACCTGAACT 101 D 305
1121596 N/A N/A 8964 8979 ACAGATTAACTAGTTC 99 D 306
1121600 N/A N/A 9649 9664 ATCTATATGAGGATAT 100 D 307
1121604 N/A N/A 9937 9952 GCATATACAGGAGTCA 97 D 308
1121608 N/A N/A 10490 10505 CTTATTGTAGATCTAG 67 D 309
1121612 N/A N/A 11526 11541 GTAAGTATCAGGCATG 62 D 310
1121616 N/A N/A 11682 11697 ACATATTACTACCTTA 88 D 311
1121620 N/A N/A 11833 11848 CGTTATTAACACTTGG 50 D 312
1121624 N/A N/A 12473 12488 | GAGAATATGCAAGCCC 58 D 313
1121628 N/A N/A 12929 12944 GTATTTGGTGAATCAG 61 D 314
1121632 N/A N/A 13770 13785 GTAACCTATCCTCAGA 126 D 315

Example 2: Effect of 3-10-3 cEt uniform phosphorothioate modified oligonucleotides on human PLN RNA in
vitro, single dose

Modified oligonucleotides complementary to human PLN nucleic acid were designed and tested for their single
dose effects on PLN RNA in vifro. The modified oligonucleotides were tested in a series of experiments that had the
same culture conditions.

The modified oligonucleotides in the table below are 3-10-3 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 16 nucleosides in length, wherein the
central gap segment consists of ten 2’-p-D-deoxynucleosides, and wherein the 5” and 3 wing segments each consist of
three cEt nucleosides. The sugar motif for the modified oligonucleotides is (from 5° to 3°): kkkddddddddddkkk; wherein
each “d” represents a 2’-pf-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssss; wherein each “s”
represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

“Start site” indicates the 5’-most nucleoside to which the modified oligonucleotide is complementary in the
target nucleic acid sequence. “Stop site” indicates the 3’-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the table below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both.
“N/A” indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid
sequence.

Cultured iCell® cardiomyocytes® (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 6000 nM by free uptake at a density of 8,000 cells per well. After a
treatment period of approximately 72 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40402 (described
herein above). PLN RNA levels were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of
PLN RNA is presented in the table below as percent PLN RNA relative to the amount in untreated control cells (%
UTC). The values marked with a “1” indicate that the modified oligonucleotide is complementary to the amplicon region
of the primer probe set. Additional assays may be used to measure the potency and efficacy of the modified
oligonucleotides complementary to the amplicon region. N.D. in the table below refers to instances where the value was

Not Defined.
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Each separate experimental analysis described in this example is identified by a letter ID in the table column

below labeled “AID” (Analysis ID).

Table 2. Reduction of PLN RNA by 3-10-3 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 6000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID SEQ
Compound No: 1 No: 1 No: 2 No: 2 Sequence (5' to 3") PLN AID D
Number St.art St.op St.art St.op (% UTC) NO
Site Site Site Site

1091564 273 288 13967 13982 GCATTTCAATGGTTGA 32 E 90
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 9 E 198
1342182 N/A N/A 6338 6353 GAGTTAGTCAACCTTT 38 E 316
1342231 N/A N/A 8336 8351 GAACAGCAGAATCCTA 78 E 317
1342234 N/A N/A 3396 3411 AGCGAAATCTGTTTCT 73 E 318
1342236 N/A N/A 9587 9602 CTAGACTGATAGTTTC 60 E 319
1342254 828 843 14522 14537 GTGTTATTACTTTGAT 16 E 320
1342267 N/A N/A 11989 12004 TAGTAGTTTCCATCAT 49 E 321
1342283 N/A N/A 8061 8076 GAACTTGTATATGGCC 52 E 322
1342301 1100 1115 14794 14809 ATGTCTTAGAACAGAT 41 E 323
1342366 N/A N/A 5401 5416 GTAACTAGACTTTAGG 35 E 324
1342380 N/A N/A 6828 6843 ACTAAACTTGGACATT 63 E 325
1342397 N/A N/A 11685 11700 TCAACATATTACTACC 61 E 326
1342398 N/A N/A 12076 12091 CTGAAGACTGTCAAGC 34 E 327
1342445 353 368 14047 14062 | GATACAGATCAGCAAG 42 E 328
1342456 N/A N/A 6070 6085 GGATTTTAGGTATCAG 28 E 329
1342468 N/A N/A 6157 6172 TGTACAAAGAGACTAC 77 E 330
1342474 N/A N/A 4349 4364 AATAGGGTAGAATTCA 59 E 331
1342485 N/A N/A 6644 6659 GTTAAAGCTCTGTCTT 38 E 332
1342505 N/A N/A 5676 5691 GTATATAGAGGATGTG 42 E 333
1342514 1205 1220 14899 14914 TCACTACAGTGCCTTA 23 E 334
1342521 1541 1556 15235 15250 TAGGCTATTAGGTAGT 29 E 335
1342523 644 659 14338 14353 AATTTGTGAGCCATGT 35 E 336
1342541 N/A N/A 13490 13505 CTACAAGTATTGGAGT 86 E 337
1342551 1270 1285 14964 14979 AGTCTTAAGGTTTCAT 12 E 338
1342552 1507 1522 15201 15216 CGAATTGTCAGCTCCC 19 E 339
1342558 N/A N/A 12368 12383 GGTTATTCTTTTGGGT 52 E 340
1342566 N/A N/A 6967 6982 GCCATAAGTGAATGTG 84 E 341
1342576 N/A N/A 7463 7478 GCAATGTAATATCAGA 16 E 342
1342583 N/A N/A 7344 7359 GAGCATTAATCTCCAT 41 E 343
1342593 N/A N/A 4988 5003 AATACTTAACTTGCAC 66 E 344
1342612 N/A N/A 3616 3631 CCAGTAACCAGGATCA 57 E 345
1342620 N/A N/A 12282 12297 TTAATAGCTCCAGAGC 93 E 346
1342628 N/A N/A 5927 5942 AATAACTAAGGGCATC 70 E 347
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1342631 N/A N/A 12818 12833 AACAATTCAAATACGG 44 E 348
1342648 436 451 14130 14145 CTGCATGGGATGACAG 31 E 349
1342655 N/A N/A 12550 12565 ACAACTTAAACATGCC 69 E 350
1342688 183 198 13877 13892 TTAAGTGGTCGAGAGA 9% E 351
1342697 N/A N/A 13818 13833 TTAGGTAGCCTGGAAT 871 E 352
1342716 N/A N/A 7562 7577 CTAATGTCATATACCA 26 E 353
1342722 N/A N/A 3849 3864 TGATAATGTGCATGTT 32 E 354
1342749 918 933 14612 14627 AGATTCTGATAGTTAC 8 E 355
1342753 N/A N/A 9443 9458 AATAATGCTGTGGGCA 87 E 356
1342765 N/A N/A 10719 10734 TACAACAAGCTCCCCA 94 E 357
1342767 529 544 14223 14238 TGGTAACAATAAGTTT 64 E 358
1342793 N/A N/A 7859 7874 TAGAAATGCCAGACTC 52 E 359
1342808 1153 1168 14847 14862 TATGACTAATCTCACT 57 E 360
1342862 995 1010 14689 14704 TTTCCATACTTGATTC 48 E 361
1342865 N/A N/A 11412 11427 ATATAGTAGACTGGGC 42 E 362
1342867 N/A N/A 7108 7123 CTGATATACTCTAGGA 28 E 363
1342894 N/A N/A 5532 5547 TAATTAAGAGGACCAA 85 E 364
1342904 N/A N/A 4825 4840 CAGAAGTATGTGTACT 44 E 365
1342913 718 733 14412 14427 ATATATGAAGTGAACT 96 E 366
1342943 N/A N/A 10106 10121 GCAGAATACAGTTAAG 33 E 367
1342945 2071 2086 15765 15780 GTTTTATGAGTTATTG 36 E 368
1342962 2174 2189 15868 15883 CAGTATAGGTGTAAAC 67 E 369
1342966 392 407 14086 14101 TCTAGAGGTTGTAGCA 52 E 370
1342973 N/A N/A 4945 4960 CACAATGTATGGTACT 42 E 371
1342984 1981 1996 15675 15690 GGATCTATAATTTAGC 60 E 372
1343017 1935 1950 15629 15644 ACCATTTGGTTGATAG 69 E 373
1343050 N/A N/A 4695 4710 AACATAAGACACCTAC 58 E 374
1343060 N/A N/A 8573 8588 AGTTATTTGTAACTAC 90 E 375
1343062 N/A N/A 11525 11540 TAAGTATCAGGCATGA 78 E 376
1343067 N/A N/A 4204 4219 TTAATAGGCAGAAATC 58 E 377
1343068 N/A N/A 3803 3818 ATGTAAATAGCTCAGT 44 E 378
1343076 N/A N/A 11116 11131 CGTAAAGACATACACC 106 E 379
1343099 N/A N/A 6468 6483 CTTAACCCTGTAGGAG 76 E 380
1343101 N/A N/A 9709 9724 TTAGTTATTAAGGTGG 56 E 381
1343103 1627 1642 15321 15336 GTAGGAATATAGTGTA 9 E 382
1343109 1072 1087 14766 14781 TACATGTACTAGAATT 85 E 383
1343131 1864 1879 15558 15573 AATTGCAAGGGTCCAC 35 E 384
1343136 N/A N/A 6904 6919 ATTAGATTTACGATGA 74 E 385
1343157 1448 1463 15142 15157 GCCAACAAGTTCATIT 25 E 386
1343189 N/A N/A 8774 8789 ACAGAGATATGCCCTA 31 E 387
1343195 N/A N/A 4619 4634 ATTAGGATACCTCAGT 66 E 388
1343196 1236 1251 14930 14945 TGGTAAGCTAGGTAAC 44 E 389
1343216 2875 2890 16569 16584 GATAAGAACTTATTCT 40 E 390
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1343228 2279 2294 15973 15988 GTAACCATGTTTTAGA 39 E 391
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 17 F 198
1342169 1320 1335 15014 15029 TGCATTGGATGTTAGG 25 F 392
1342192 N/A N/A 3395 3410 GCGAAATCTGTTTCTT 81 F 393
1342204 1099 1114 14793 14808 TGTCTTAGAACAGATT 62 F 394
1342216 N/A N/A 13489 13504 TACAAGTATTGGAGTA 87 F 395
1342271 N/A N/A 3848 3863 GATAATGTGCATGTTG 29 F 396
1342273 1492 1507 15186 15201 CCTAACCCCCATGTTC 69 F 397
1342289 N/A N/A 5400 5415 TAACTAGACTTTAGGT 53 F 398
1342291 N/A N/A 10081 10096 ATAATTAGACTTGGTA 51 F 399
1342319 N/A N/A 6966 6981 CCATAAGTGAATGTGC 27 F 400
1342335 1070 1085 14764 14779 CATGTACTAGAATTCT 35 F 401
1342345 N/A N/A 12548 12563 AACTTAAACATGCCAG 58 F 402
1342352 2069 2084 15763 15778 TTTATGAGTTATTGGA 33 F 403
1342354 N/A N/A 5675 5690 TATATAGAGGATGTGC 55 F 404
1342364 1204 1219 14898 14913 CACTACAGTGCCTTAA 41 F 405
1342377 N/A N/A 11410 11425 ATAGTAGACTGGGCAT 54 F 406
1342389 N/A N/A 4562 4577 GCTTACAGAGTTACAA 34 F 407
1342413 N/A N/A 9708 9723 TAGTTATTAAGGTGGA 31 F 408
1342432 N/A N/A 4694 4709 ACATAAGACACCTACA 64 F 409
1342447 N/A N/A 6413 6428 GGAGGTAGTATTGAGA 69 F 410
1342463 826 841 14520 14535 GTTATTACTTTGATAC 57 F 411
1342494 N/A N/A 7107 7122 TGATATACTCTAGGAT 79 F 412
1342499 N/A N/A 7461 7476 AATGTAATATCAGATG 74 F 413
1342509 N/A N/A 11524 11539 AAGTATCAGGCATGAC 64 F 414
1342531 N/A N/A 6827 6842 CTAAACTTGGACATTC 68 F 415
1342537 N/A N/A 4823 4838 GAAGTATGTGTACTTT 103 F 416
1342538 388 403 14082 14097 GAGGTTGTAGCAGAAC 51 F 417
1342549 1235 1250 14929 14944 GGTAAGCTAGGTAACT 55 F 418
1342595 1821 1836 15515 15530 CCCCACACCCCTAAGA 112 F 419
1342596 N/A N/A 6069 6084 GATTTTAGGTATCAGA 47 F 420
1342603 N/A N/A 6903 6918 TTAGATTTACGATGAA 63 F 421
1342610 N/A N/A 4985 5000 ACTTAACTTGCACCTT 46 F 422
1342642 N/A N/A 4266 4281 CTAAATCCGAGAGAGG 55 F 423
1342643 633 648 14327 14342 CATGTTGAGGAAATCA 43 F 424
1342677 1911 1926 15605 15620 AAATAGCTATATCCTA 77 F 425
1342689 1610 1625 15304 15319 AATACATATAACACGC 17 F 426
1342728 N/A N/A 7556 7571 TCATATACCATGTTAG 48 F 427
1342732 351 366 14045 14060 | TACAGATCAGCAAGAG 48 F 428
1342736 N/A N/A 5926 5941 ATAACTAAGGGCATCT 69 F 429
1342741 N/A N/A 5511 5526 ATATTTGTGTACACGA 32 F 430
1342746 N/A N/A 8047 8062 CCTAAACAACCATGGA 98 F 431
1342751 2171 2186 15865 15880 TATAGGTGTAAACTAT 106 F 432
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1342757 N/A N/A 7806 7821 CCACAGAGTATCTTAT 74 F 433
1342766 N/A N/A 8739 8754 GTTTAAAGCATAGTTA 97 F 434
1342768 1151 1166 14845 14860 TGACTAATCTCACTGT 64 F 435
1342769 N/A N/A 4159 4174 TAGTTAAGAATATTCG 72 F 436
1342782 N/A N/A 11115 11130 GTAAAGACATACACCC 85 F 437
1342848 N/A N/A 11684 11699 CAACATATTACTACCT 64 F 438
1342854 N/A N/A 12042 12057 ATTATTATCTCACTAC 69 F 439
1342866 N/A N/A 12357 12372 TGGGTAAAAGTTCTAA 67 F 440
1342890 N/A N/A 7342 7357 GCATTAATCTCCATCT 37 F 441
1342896 N/A N/A 11956 11971 CCACAAGCTATTGCTG 34 F 442
1342932 N/A N/A 8326 8341 ATCCTATTTTTGGAGT 90 F 443
1342969 N/A N/A 3615 3630 CAGTAACCAGGATCAA 46 F 444
1342974 241 256 13935 13950 GAGCGAGTGAGGTATT 50 F 445
1342986 N/A N/A 9377 9392 GGACGAATGTTTGAGC 90 F 446
1342994 1537 1552 15231 15246 CTATTAGGTAGTTAAG 45 F 447
1343019 716 731 14410 14425 ATATGAAGTGAACTTG 78 F 448
1343031 182 197 13876 13891 TAAGTGGTCGAGAGAA 9% F 449
1343049 528 543 14222 14237 GGTAACAATAAGTTTIT 24 F 450
1343051 1980 1995 15674 15689 GATCTATAATTTAGCT 76 F 451
1343072 N/A N/A 8542 8557 CTAAACTTAAATCTGC 165 F 452
1343084 N/A N/A 6291 6306 AAAGATGGAGTACCTT 55 F 453
1343112 1269 1284 14963 14978 GTCTTAAGGTTTCATG 15 F 454
1343129 N/A N/A 9550 9565 TTATTTAGTATCCTAG 69 F 455
1343133 N/A N/A 13816 13831 AGGTAGCCTGGAATGT 79% F 456
1343142 917 932 14611 14626 GATTCTGATAGTTACT 17 F 457
1343160 N/A N/A 12246 12261 GCATACAACAAATTGT 57 F 458
1343165 N/A N/A 4943 4958 CAATGTATGGTACTAC 45 F 459
1343168 N/A N/A 6579 6594 TGACAATTTAGCTTAT 85 F 460
1343174 N/A N/A 12817 12832 ACAATTCAAATACGGT 37 F 461
1343180 N/A N/A 6156 6171 GTACAAAGAGACTACT 79 F 462
1343185 425 440 14119 14134 GACAGATTTTAAGCTG 33 F 463
1343191 994 1009 14688 14703 TTCCATACTTGATTCT 28 F 464
1343199 N/A N/A 10718 10733 ACAACAAGCTCCCCAT 81 F 465
1343203 N/A N/A 3802 3817 TGTAAATAGCTCAGTT 32 F 466
1343213 2256 2271 15950 15965 GTTAATTACACATCCT 42 F 467
1343225 2870 2885 16564 16579 GAACTTATTCTATAGT 95 F 468
998326 240 255 13934 13949 AGCGAGTGAGGTATTG 32 G 469
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 11 G 198
1342191 N/A N/A 11680 11695 ATATTACTACCTTACC 82 G 470
1342195 N/A N/A 8288 8303 ATAATTTATGGCATGG 69 G 471
1342207 N/A N/A 7555 7570 CATATACCATGTTAGG 50 G 472
1342233 N/A N/A 8498 8513 ATTTAATTTATTGGGC 50 G 473
1342270 993 1008 14687 14702 TCCATACTTGATTCTC 13 G 474
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1342292 1234 1249 14928 14943 GTAAGCTAGGTAACTC 41 G 475
1342325 715 730 14409 14424 TATGAAGTGAACTTGT 22 G 476
1342337 1491 1506 15185 15200 CTAACCCCCATGTTCA 61 G 477
1342351 N/A N/A 10062 10077 CCTATTTGAACATATG 82 G 478
1342365 N/A N/A 4984 4999 CTTAACTTGCACCTTA 51 G 479
1342372 N/A N/A 4543 4558 TCTTATTTGTAGTGAG 45 G 480
1342385 N/A N/A 3614 3629 AGTAACCAGGATCAAA 51 G 481
1342395 N/A N/A 8733 8748 AGCATAGTTAACATAC 56 G 482
1342402 N/A N/A 12813 12828 TTCAAATACGGTGGGA 70 G 483
1342414 N/A N/A 7341 7356 CATTAATCTCCATCTA 68 G 484
1342415 2170 2185 15864 15879 ATAGGTGTAAACTATT 99 G 485
1342419 N/A N/A 13486 13501 AAGTATTGGAGTAATC 79 G 486
1342424 N/A N/A 4693 4708 CATAAGACACCTACAC 81 G 487
1342428 N/A N/A 11511 11526 GACTAGTTAGAACCCG 15 G 488
1342429 1910 1925 15604 15619 AATAGCTATATCCTAT 94 G 489
1342435 N/A N/A 12243 12258 TACAACAAATTGTTCC 87 G 490
1342450 2068 2083 15762 15777 TTATGAGTTATTGGAA 64 G 491
1342455 1195 1210 14889 14904 GCCTTAAATGAAGATT 40 G 492
1342464 N/A N/A 9549 9564 TATTTAGTATCCTAGT 73 G 493
1342486 N/A N/A 12041 12056 TTATTATCTCACTACC 53 G 494
1342496 181 196 13875 13890 | AAGTGGTCGAGAGAAA 25% G 495
1342504 N/A N/A 3831 3846 AGTCAAATGACTATTC 67 G 496
1342553 N/A N/A 6826 6841 TAAACTTGGACATTCT 46 G 497
1342562 N/A N/A 7799 7814 GTATCTTATGTCTGTG 46 G 498
1342565 N/A N/A 7106 7121 GATATACTCTAGGATG 65 G 499
1342571 N/A N/A 5925 5940 TAACTAAGGGCATCTG 78 G 500
1342578 N/A N/A 6275 6290 TTCAAAGGCACTAGAG 90 G 501
1342599 1567 1582 15261 15276 TTATCAGTAAGGTTTA 30 G 502
1342645 N/A N/A 6066 6081 TTTAGGTATCAGATGA 29 G 503
1342665 1819 1834 15513 15528 CCACACCCCTAAGACA 108 G 504
1342673 916 931 14610 14625 ATTCTGATAGTTACTA 34 G 505
1342674 N/A N/A 6155 6170 TACAAAGAGACTACTT 77 G 506
1342680 N/A N/A 6411 6426 AGGTAGTATTGAGAAA 18 G 507
1342683 347 362 14041 14056 | GATCAGCAAGAGACAT 76 G 508
1342687 N/A N/A 6900 6915 GATTTACGATGAATCT 96 G 509
1342723 N/A N/A 5674 5689 ATATAGAGGATGTGCA 68 G 510
1342726 N/A N/A 12356 12371 GGGTAAAAGTTCTAAC 66 G 511
1342733 N/A N/A 9707 9722 AGTTATTAAGGTGGAA 56 G 512
1342781 N/A N/A 11112 11127 | AAGACATACACCCATG 88 G 513
1342792 630 645 14324 14339 | GTTGAGGAAATCAACA 112 G 514
1342829 N/A N/A 4942 4957 AATGTATGGTACTACC 40 G 515
1342831 N/A N/A 10645 10660 | GTTAAAAATAAGGGAC 86 G 516
1342838 N/A N/A 11409 11424 TAGTAGACTGGGCATT 55 G 517
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1342839 N/A N/A 6578 6593 GACAATTTAGCTTATT 79 G 518
1342873 1314 1329 15008 15023 GGATGTTAGGCTGGAA 7 G 519
1342881 94 109 3356 3371 AGTATAGAGTATTGTG 48 G 520
1342892 N/A N/A 6965 6980 CATAAGTGAATGTGCA 40 G 521
1342893 825 840 14519 14534 TTATTACTTTGATACT 57 G 522
1342930 423 438 14117 14132 CAGATTTTAAGCTGAT 93 G 523
1342939 N/A N/A 4253 4268 AGGAAATGGAGTACCA 90 G 524
1342940 N/A N/A 4807 4822 TTAGAGTAATATGTGA 48 G 525
1342959 1534 1549 15228 15243 TTAGGTAGTTAAGATT 12 G 526
1342981 387 402 14081 14096 AGGTTGTAGCAGAACT 55 G 527
1342982 N/A N/A 13814 13829 GTAGCCTGGAATGTAA 75% G 528
1342983 N/A N/A 8961 8976 GATTAACTAGTTCTAA 61 G 529
1342998 N/A N/A 5399 5414 AACTAGACTTTAGGTT 98 G 530
1343001 N/A N/A 12546 12561 CTTAAACATGCCAGTG 99 G 531
1343022 1068 1083 14762 14777 TGTACTAGAATTCTGT 27 G 532
1343027 1268 1283 14962 14977 TCTTAAGGTTTCATGA 57 G 533
1343039 N/A N/A 11931 11946 CCTATACTTTGATGAT 57 G 534
1343073 518 533 14212 14227 AGTTTTAGTCTTAATC 36 G 535
1343074 1977 1992 15671 15686 CTATAATTTAGCTCAG 35 G 536
1343085 1098 1113 14792 14807 GTCTTAGAACAGATTT 31 G 537
1343091 N/A N/A 5502 5517 TACACGAGTATATTAG 23 G 538
1343094 N/A N/A 7460 7475 ATGTAATATCAGATGC 47 G 539
1343116 N/A N/A 3801 3816 GTAAATAGCTCAGTTC 33 G 540
1343128 1150 1165 14844 14859 GACTAATCTCACTGTC 91 G 541
1343146 N/A N/A 7968 7983 ACACAAGAGTGGTATT 64 G 542
1343221 2856 2871 16550 16565 GTAGAACATATTTGAG 60 G 543
1343222 2255 2270 15949 15964 TTAATTACACATCCTC 54 G 544
1343223 N/A N/A 4116 4131 AAATTATTCTCTAACG 84 G 545
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 17 H 198
1342174 N/A N/A 6825 6840 AAACTTGGACATTCTA 61 H 546
1342194 N/A N/A 8287 8302 TAATTTATGGCATGGT 86 H 547
1342201 N/A N/A 11679 11694 TATTACTACCTTACCC 79 H 548
1342213 N/A N/A 5673 5688 TATAGAGGATGTGCAT 48 H 549
1342218 N/A N/A 4672 4687 GACTTTTATGTACTAT 33 H 550
1342221 N/A N/A 4974 4989 ACCTTAAGGTATAGAT 70 H 551
1342243 92 107 3354 3369 TATAGAGTATTGTGTT 63 H 552
1342272 N/A N/A 7797 7812 ATCTTATGTCTGTGGA 73 H 553
1342274 N/A N/A 9706 9721 GTTATTAAGGTGGAAT 83 H 554
1342286 1971 1986 15665 15680 TTTAGCTCAGTAGAGT 47 H 555
1342294 1066 1081 14760 14775 TACTAGAATTCTGTGA 45 H 556
1342296 421 436 14115 14130 GATTTTAAGCTGATGT 31 H 557
1342310 1818 1833 15512 15527 CACACCCCTAAGACAA 71 H 558
1342314 N/A N/A 7320 7335 TAAGTATGTTCACTTC 90 H 559
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1342316 N/A N/A 3799 3814 AAATAGCTCAGTTCTG 60 H 560
1342320 N/A N/A 6409 6424 GTAGTATTGAGAAAGT 28 H 561
1342324 N/A N/A 3612 3627 TAACCAGGATCAAAGA 160 H 562
1342330 N/A N/A 7102 7117 TACTCTAGGATGTTTT 64 H 563
1342341 625 640 14319 14334 GGAAATCAACAGTTGC 10 H 564
1342368 1490 1505 15184 15199 TAACCCCCATGTTCAA 59 H 565
1342375 N/A N/A 4252 4267 GGAAATGGAGTACCAC 87 H 566
1342388 176 191 13870 13885 | GTCGAGAGAAAGATAA 43 H 567
1342416 N/A N/A 8732 8747 GCATAGTTAACATACT 43 H 568
1342421 N/A N/A 7967 7982 CACAAGAGTGGTATTC 62 H 569
1342441 N/A N/A 10638 10653 | ATAAGGGACATAGCAG 88 H 570
1342466 1233 1248 14927 14942 TAAGCTAGGTAACTCT 57 H 571
1342472 714 729 14408 14423 ATGAAGTGAACTTGTT 57 H 572
1342478 1186 1201 14880 14895 GAAGATTAGATTCTGT 33 H 573
1342487 N/A N/A 6577 6592 ACAATTTAGCTTATTG 94 H 574
1342511 N/A N/A 7554 7569 ATATACCATGTTAGGC 45 H 575
1342528 N/A N/A 12812 12827 TCAAATACGGTGGGAT 26 H 576
1342532 232 247 13926 13941 AGGTATTGGACTTTCT 24% H 577
1342533 N/A N/A 12040 12055 TATTATCTCACTACCA 73 H 578
1342547 2067 2082 15761 15776 TATGAGTTATTGGAAG 58 H 579
1342548 1564 1579 15258 15273 TCAGTAAGGTTTATGG 23 H 580
1342560 1148 1163 14842 14857 CTAATCTCACTGTCAC 24 H 581
1342600 346 361 14040 14055 | ATCAGCAAGAGACATA 49 H 582
1342604 N/A N/A 4884 4899 CTGTTAACTGAGACAT 63 H 583
1342605 N/A N/A 10054 10069 AACATATGGTTTTGTG 84 H 584
1342606 N/A N/A 6942 6957 TTTTTTGGACTTGTGG 16 H 585
1342663 N/A N/A 4806 4821 TAGAGTAATATGTGAT 44 H 586
1342672 1313 1328 15007 15022 GATGTTAGGCTGGAAT 32 H 587
1342725 N/A N/A 5394 5409 GACTTTAGGTTTTTTA 49 H 588
1342738 N/A N/A 7459 7474 TGTAATATCAGATGCA 20 H 589
1342754 991 1006 14685 14700 CATACTTGATTCTCAT 33 H 590
1342783 384 399 14078 14093 TTGTAGCAGAACTTCA 76 H 591
1342788 N/A N/A 11368 11383 CATAATATTGGTCTGT 38 H 592
1342796 N/A N/A 11111 11126 AGACATACACCCATGA 86 H 593
1342810 2169 2184 15863 15878 TAGGTGTAAACTATTT 59 H 594
1342820 1909 1924 15603 15618 ATAGCTATATCCTATT 77 H 595
1342845 N/A N/A 8494 8509 AATTTATTGGGCTCAA 47 H 596
1342861 1093 1108 14787 14802 AGAACAGATTTATGAT 38 H 597
1342872 N/A N/A 4542 4557 CTTATTTGTAGTGAGC 15 H 598
1342922 N/A N/A 6059 6074 ATCAGATGAATTGAAG 40 H 599
1342929 N/A N/A 11510 11525 ACTAGTTAGAACCCGG 83 H 600
1342941 N/A N/A 13485 13500 AGTATTGGAGTAATCC 65 H 601
1343007 N/A N/A 6899 6914 ATTTACGATGAATCTG 74 H 602
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1343015 N/A N/A 3830 3845 GTCAAATGACTATTCA 86 H 603
1343018 N/A N/A 6154 6169 ACAAAGAGACTACTTG 76 H 604
1343024 N/A N/A 8955 8970 CTAGTTCTAATAACAA 82 H 605
1343053 N/A N/A 11900 11915 TTACATGTCATTACAG 49 H 606
1343054 515 530 14209 14224 TTTAGTCTTAATCTTG 26 H 607
1343061 N/A N/A 12530 12545 AACCTAATGTGCACTG 50 H 608
1343077 N/A N/A 5501 5516 ACACGAGTATATTAGG 9 H 609
1343108 N/A N/A 12242 12257 ACAACAAATTGTTCCC 12 H 610
1343124 913 928 14607 14622 CTGATAGTTACTACAA 22 H 611
1343141 822 837 14516 14531 TTACTTTGATACTTGG 7 H 612
1343156 1533 1548 15227 15242 TAGGTAGTTAAGATTT 37 H 613
1343167 N/A N/A 6274 6289 TCAAAGGCACTAGAGG 70 H 614
1343173 1265 1280 14959 14974 TAAGGTTTCATGATTC 14 H 615
1343179 N/A N/A 5924 5939 AACTAAGGGCATCTGT 80 H 616
1343187 N/A N/A 9541 9556 ATCCTAGTACTTAGTG 101 H 617
1343201 N/A N/A 13786 13801 GATTAGAATCATCTAT 101 H 618
1343205 N/A N/A 12355 12370 GGTAAAAGTTCTAACA 75 H 619
1343209 N/A N/A 3981 3996 TGTTAAAAGTTGACTG 94 H 620
1343217 2220 2235 15914 15929 ATATTAGTAACATGTC 103 H 621
1343220 2733 2748 16427 16442 AGTTATAGTATTCTGT 58 H 622
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 21 I 198
1342170 N/A N/A 13460 13475 TCCATAAGTTCCTGGA 76 1 623
1342172 N/A N/A 7083 7098 CATCTAATTGGTTTAG 76 I 624
1342197 N/A N/A 8944 8959 AACAATTTGTTAGTTG 90 I 625
1342198 N/A N/A 6268 6283 GCACTAGAGGTCCTCA 68 I 626
1342211 N/A N/A 8286 8301 AATTTATGGCATGGTT 81 I 627
1342224 712 727 14406 14421 GAAGTGAACTTGTTGG 34 I 628
1342230 1967 1982 15661 15676 GCTCAGTAGAGTGGAC 67 I 629
1342261 1312 1327 15006 15021 ATGTTAGGCTGGAATG 47 I 630
1342277 N/A N/A 9540 9555 TCCTAGTACTTAGTGC 75 I 631
1342284 1264 1279 14958 14973 AAGGTTTCATGATTCC 15 1 632
1342304 1908 1923 15602 15617 TAGCTATATCCTATTA 57 I 633
1342306 419 434 14113 14128 TTTTAAGCTGATGTGG 33 I 634
1342321 1488 1503 15182 15197 ACCCCCATGTTCAAGG 69 I 635
1342326 91 106 3353 3368 ATAGAGTATTGTGTTG 36 1 636
1342363 N/A N/A 5359 5374 ACATAATTTAGTGTAC 107 I 637
1342369 1563 1578 15257 15272 CAGTAAGGTTTATGGT 32 I 638
1342373 N/A N/A 5859 5874 GACTATTAAGAATGTA 91 I 639
1342378 149 164 13843 13858 CCAAATATGAGATAAC 77t 1 640
1342405 N/A N/A 7965 7980 CAAGAGTGGTATTCAT 43 I 641
1342412 N/A N/A 7284 7299 CAGTATTTTTGGTGGT 11 I 642
1342437 N/A N/A 4805 4820 AGAGTAATATGTGATA 44 I 643
1342475 624 639 14318 14333 GAAATCAACAGTTGCA 14 I 644
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1342476 N/A N/A 6806 6821 GAAGTTACTTTGTGGT 25 I 645
1342517 2063 2078 15757 15772 AGTTATTGGAAGATGT 47 I 646
1342536 990 1005 14684 14699 ATACTTGATTCTCATC 18 I 647
1342555 N/A N/A 8708 8723 GATCTTATAATCCTAC 62 I 648
1342559 N/A N/A 4530 4545 GAGCAATAGAATTAAC 62 1 649
1342563 N/A N/A 11104 11119 CACCCATGAATATTCA 94 I 650
1342582 N/A N/A 11859 11874 AACTGTATTAACTGTC 70 I 651
1342594 2167 2182 15861 15876 GGTGTAAACTATTTTA 65 I 652
1342611 1147 1162 14841 14856 TAATCTCACTGTCACA 34 I 653
1342613 N/A N/A 9703 9718 ATTAAGGTGGAATTGG 54 I 654
1342622 912 927 14606 14621 TGATAGTTACTACAAA 69 I 655
1342627 N/A N/A 6930 6945 GTGGTAATAAATTAGG 38 I 656
1342635 1085 1100 14779 14794 TTTATGATTTACCTAC 52 I 657
1342646 N/A N/A 12032 12047 CACTACCACAGACATA N.D. 1 658
1342653 N/A N/A 12348 12363 GTTCTAACATATAGTT 69 I 659
1342660 N/A N/A 4883 4898 TGTTAACTGAGACATA 73 I 660
1342669 N/A N/A 6055 6070 GATGAATTGAAGGCAT 56 I 661
1342690 N/A N/A 3724 3739 ATTAACCACTACTACC 118 1 662
1342701 345 360 14039 14054 | TCAGCAAGAGACATAT 58 I 663
1342707 1184 1199 14878 14893 AGATTAGATTCTGTTG 29 I 664
1342731 N/A N/A 4234 4249 GAGGATAATAACTTGA 29 1 665
1342776 N/A N/A 13777 13792 CATCTATGTAACCTAT 95 1 666
1342777 513 528 14207 14222 TAGTCTTAATCTTGAC N.D. I 667
1342780 N/A N/A 12241 12256 CAACAAATTGTTCCCT 80 I 668
1342801 N/A N/A 11356 11371 CTGTAGCAAGGAGTTC 57 1 669
1342821 N/A N/A 6576 6591 CAATTTAGCTTATTGC 93 I 670
1342868 N/A N/A 6896 6911 TACGATGAATCTGTTG 88 I 671
1342874 N/A N/A 12760 12775 GCATTTGTATGATCAC 29 I 672
1342888 N/A N/A 6407 6422 AGTATTGAGAAAGTCT 32 I 673
1342924 N/A N/A 7553 7568 TATACCATGTTAGGCA 58 I 674
1342944 N/A N/A 5500 5515 CACGAGTATATTAGGA 10 1 675
1342951 N/A N/A 11509 11524 CTAGTTAGAACCCGGC 56 I 676
1342954 N/A N/A 10623 10638 GCTTAAACTTGACATA 78 I 677
1342968 N/A N/A 4972 4987 CTTAAGGTATAGATGA 58 I 678
1342971 N/A N/A 12529 12544 ACCTAATGTGCACTGT 79 1 679
1342996 821 836 14515 14530 TACTTTGATACTTGGT 19 I 680
1342999 N/A N/A 10019 10034 GTCTTAAAAGGTCAGA 76 I 681
1343026 1065 1080 14759 14774 ACTAGAATTCTGTGAT 33 I 682
1343106 N/A N/A 7779 7794 CATGATTACTCTACTT 50 1 683
1343107 N/A N/A 3598 3613 GATGAATATGACCTTT 23 I 684
1343118 N/A N/A 3823 3838 GACTATTCATATTAGT 73 I 685
1343119 1232 1247 14926 14941 AAGCTAGGTAACTCTA 60 1 686
1343122 N/A N/A 5599 5614 GATCTTGAGCAGTTCA 78 I 687
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1343126 N/A N/A 3980 3995 GTTAAAAGTTGACTGG 30 1 688
1343134 1531 1546 15225 15240 GGTAGTTAAGATTTTG 13 I 689
1343149 N/A N/A 11670 11685 CTTACCCCAGGTGTCA 92 I 690
1343153 N/A N/A 4665 4680 ATGTACTATCAAAGGA 65 I 691
1343161 N/A N/A 7457 7472 TAATATCAGATGCATT 43 1 692
1343170 N/A N/A 8493 8508 ATTTATTGGGCTCAAT 76 I 693
1343176 N/A N/A 6147 6162 GACTACTTGATTCTAG 82 I 694
1343192 224 239 13918 13933 GACTTTCTCCATGATA 21% I 695
1343204 1817 1832 15511 15526 | ACACCCCTAAGACAAG 137 I 696
1343208 372 387 14066 14081 TTCAGAGAAGCATCAC N.D. I 697
1343231 2728 2743 16422 16437 TAGTATTCTGTAATCC 64 I 698
1343232 2219 2234 15913 15928 TATTAGTAACATGTCT 29 I 699
1091598 560 575 14254 14269 ATGTTTACAAGATCCA 8 J 700
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 10 J 198
1342161 1254 1269 14948 14963 GATTCCAAAGATATAG 16 J 701
1342165 N/A N/A 4971 4986 TTAAGGTATAGATGAA 87 J 702
1342186 N/A N/A 8703 8718 TATAATCCTACAACAG 34 J 703
1342205 1560 1575 15254 15269 TAAGGTTTATGGTCAA 6 J 704
1342209 N/A N/A 7726 7741 TACTATTCTTTGTGGG 55 J 705
1342215 N/A N/A 8447 8462 ATCCTAGTTCTACTGA 70 J 706
1342229 N/A N/A 3499 3514 GCCTAAGATTGAACTG 59 J 707
1342232 N/A N/A 4519 4534 TTAACATTTGTCATAG 43 J 708
1342245 1816 1831 15510 15525 CACCCCTAAGACAAGA 79 J 709
1342246 1906 1921 15600 15615 GCTATATCCTATTACA 58 J 710
1342259 N/A N/A 3723 3738 TTAACCACTACTACCA 64 J 711
1342262 N/A N/A 5565 5580 AAATTGTAGAATAGGG 79 J 712
1342279 1138 1153 14832 14847 TGTCACATATTAACCA 29 J 713
1342281 911 926 14605 14620 GATAGTTACTACAAAT 44 J 714
1342303 1948 1963 15642 15657 AAAATAGATGCTTACC 52 J 715
1342323 N/A N/A 3978 3993 TAAAAGTTGACTGGAC 50 J 716
1342327 2189 2204 15883 15898 AATTGTTGGATTATGC 32 J 717
1342332 N/A N/A 9940 9955 GAAGCATATACAGGAG 37 J 718
1342393 989 1004 14683 14698 TACTTGATTCTCATCA 37 J 719
1342396 N/A N/A 12027 12042 CCACAGACATATCCTA 40 J 720
1342400 N/A N/A 4643 4658 TGAGTATAGAGATATG 26 J 721
1342417 N/A N/A 13776 13791 ATCTATGTAACCTATC 40 J 722
1342444 N/A N/A 9538 9553 CTAGTACTTAGTGCAT 69 J 723
1342448 1228 1243 14922 14937 TAGGTAACTCTAGCTC 48 J 724
1342471 N/A N/A 7929 7944 CAAATTGTCTTCTAGG 79 J 725
1342482 N/A N/A 13438 13453 GACTTTACGCAAAACA 72 J 726
1342515 N/A N/A 11068 11083 | GCAAAGACATGAACCG 50 J 727
1342546 820 835 14514 14529 ACTTTGATACTTGGTG 24 J 728
1342564 N/A N/A 5341 5356 GTGTAATGAGTACATT 74 J 729
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1342570 N/A N/A 6575 6590 AATTTAGCTTATTGCT 130 J 730
1342581 N/A N/A 12315 12330 CTGTAGATGTAATTGG 17 J 731
1342586 N/A N/A 5850 5865 GAATGTAATGCTATGC 11 J 732
1342591 2164 2179 15858 15873 GTAAACTATTTTAGAC 96 J 733
1342624 N/A N/A 8943 8958 ACAATTTGTTAGTTGG 51 J 734
1342626 N/A N/A 11636 11651 GTCCTTTTATACATCC 38 J 735
1342658 1302 1317 14996 15011 | GGAATGGAAGACAACC 28 J 736
1342668 N/A N/A 5499 5514 ACGAGTATATTAGGAA 5 J 737
1342679 N/A N/A 7548 7563 CATGTTAGGCAACATG 102 J 738
1342696 N/A N/A 8285 8300 ATTTATGGCATGGTTG 104 J 739
1342698 N/A N/A 4233 4248 AGGATAATAACTTGAC 9 J 740
1342755 1082 1097 14776 14791 ATGATTTACCTACATG 79 J 741
1342756 N/A N/A 7280 7295 ATTTTTGGTGGTATTC 32 J 742
1342761 N/A N/A 11858 11873 ACTGTATTAACTGTCC 36 J 743
1342763 N/A N/A 7082 7097 ATCTAATTGGTTTAGA 74 J 744
1342775 N/A N/A 10532 10547 CTTTAAGTTGCTTATG 58 J 745
1342824 371 386 14065 14080 | TCAGAGAAGCATCACG 47 J 746
1342836 N/A N/A 4804 4819 GAGTAATATGTGATAT 88 J 747
1342855 N/A N/A 6406 6421 GTATTGAGAAAGTCTT 31 J 748
1342876 418 433 14112 14127 TTTAAGCTGATGTGGC 21 J 749
1342908 342 357 14036 14051 GCAAGAGACATATTAA 37 J 750
1342909 N/A N/A 6928 6943 GGTAATAAATTAGGAC 26 J 751
1342911 1530 1545 15224 15239 GTAGTTAAGATTTTGC 8 J 752
1342917 N/A N/A 4881 4896 TTAACTGAGACATACT 75 J 753
1342931 1470 1485 15164 15179 CAGCTGTAGATGTAAT 61 J 754
1342935 N/A N/A 11475 11490 ACCATATGGTTTATGG 81 J 755
1342952 88 103 3350 3365 GAGTATTGTGTTGTAT 14 J 756
1342960 145 160 13839 13854 ATATGAGATAACTGTC 527 J 757
1342965 1172 1187 14866 14881 GTTGTTAGTATATTAG 28 J 758
1342975 N/A N/A 6054 6069 ATGAATTGAAGGCATG 74 J 759
1343008 N/A N/A 6126 6141 CTAGAATAAAGTATCG 70 J 760
1343010 1020 1035 14714 14729 TATTATGTAAGAGTAT 112 J 761
1343020 711 726 14405 14420 AAGTGAACTTGTTGGC 16 J 762
1343034 N/A N/A 12239 12254 ACAAATTGTTCCCTGG 68 J 763
1343041 N/A N/A 6746 6761 GAATCTTCAAGCTGCT 32 J 764
1343045 N/A N/A 6893 6908 GATGAATCTGTTGGCT 34 J 765
1343048 2059 2074 15753 15768 ATTGGAAGATGTTCTG 55 J 766
1343063 509 524 14203 14218 CTTAATCTTGACCTTT 21 J 767
1343064 N/A N/A 3821 3836 CTATTCATATTAGTTC 57 J 768
1343066 N/A N/A 12498 12513 GAAACCAGAGTCCCAC 66 J 769
1343075 218 233 13912 13927 CTCCATGATACCAGCA 10t J 770
1343083 N/A N/A 9702 9717 TTAAGGTGGAATTGGT 47 J 771
1343097 N/A N/A 7436 7451 GCGGAAGGAACCTCAA 91 J 772

135




WO 2022/173976 PCT/US2022/016015

1343102 N/A N/A 12735 12750 TACCAATTTTTATTCG 79 J 773
1343158 N/A N/A 6267 6282 CACTAGAGGTCCTCAG 68 J 774
1343211 N/A N/A 11353 11368 TAGCAAGGAGTTCCAA 94 J 775
1343226 2633 2648 16327 16342 GTAACAAACAGTGTAA 60 J 776
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 22 K 198
1342175 N/A N/A 9936 9951 CATATACAGGAGTCAT 59 K 777
1342177 N/A N/A 6677 6692 TCCTAAATTGACCCAT 52 K 778
1342181 N/A N/A 6053 6068 TGAATTGAAGGCATGA 45 K 779
1342210 N/A N/A 8855 8870 CCTAAATTAATGGTTA 76 K 780
1342227 N/A N/A 4878 4893 ACTGAGACATACTAGT 94 K 781
1342241 N/A N/A 4968 4983 AGGTATAGATGAACTA 64 K 782
1342244 2188 2203 15882 15897 ATTGTTGGATTATGCA 37 K 783
1342256 1559 1574 15253 15268 AAGGTTTATGGTCAAT 9 K 784
1342258 N/A N/A 12017 12032 ATCCTATTTACAGACT 81 K 785
1342269 N/A N/A 5563 5578 ATTGTAGAATAGGGAT 35 K 786
1342307 1225 1240 14919 14934 GTAACTCTAGCTCAGA 26 K 787
1342339 368 383 14062 14077 | GAGAAGCATCACGATG 35 K 788
1342371 341 356 14035 14050 CAAGAGACATATTAAG 65 K 789
1342427 N/A N/A 7546 7561 TGTTAGGCAACATGTT 64 K 790
1342452 N/A N/A 12734 12749 ACCAATTTTTATTCGA 65 K 791
1342460 N/A N/A 7908 7923 GAATCAAGAGTATTGA 28 K 792
1342470 1905 1920 15599 15614 CTATATCCTATTACAG 48 K 793
1342483 818 833 14512 14527 TTTGATACTTGGTGAA 23 K 794
1342484 909 924 14603 14618 TAGTTACTACAAATAG 44 K 795
1342490 N/A N/A 5294 5309 ACTATTGTATTTATGC 57 K 796
1342500 987 1002 14681 14696 CTTGATTCTCATCAAC 64 K 797
1342539 N/A N/A 7073 7088 GTTTAGAAGATTAGAA 76 K 798
1342567 559 574 14253 14268 TGTTTACAAGATCCAA 24 K 799
1342575 N/A N/A 6574 6589 ATTTAGCTTATTGCTG 91 K 800
1342601 1081 1096 14775 14790 TGATTTACCTACATGT 44 K 801
1342607 1137 1152 14831 14846 GTCACATATTAACCAC 28 K 802
1342609 N/A N/A 7679 7694 TCAAGAAAAGTAACGC 78 K 803
1342616 216 231 13910 13925 CCATGATACCAGCAGG 397 K 804
1342623 N/A N/A 6249 6264 GACTATGAGTATGCTG 33 K 805
1342625 N/A N/A 11856 11871 TGTATTAACTGTCCAG 23 K 806
1342634 N/A N/A 8284 8299 TTTATGGCATGGTTGT 58 K 807
1342649 N/A N/A 7411 7426 GAAAACTTTTGGTGGC 22 K 808
1342671 N/A N/A 4232 4247 GGATAATAACTTGACA 52 K 809
1342675 417 432 14111 14126 TTAAGCTGATGTGGCA 33 K 810
1342686 2047 2062 15741 15756 TCTGAAATGGTCAGAG 79 K 811
1342694 1252 1267 14946 14961 TTCCAAAGATATAGTA 41 K 812
1342695 487 502 14181 14196 AGAAACTCTTCTACTC 72 K 813
1342702 N/A N/A 6927 6942 GTAATAAATTAGGACA 80 K 814
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1342734 710 725 14404 14419 AGTGAACTTGTTGGCA 29 K 815
1342739 N/A N/A 6405 6420 TATTGAGAAAGTCTTA 88 K 816
1342764 N/A N/A 9669 9684 TTTAATAGGGCTTTAG 79 K 817
1342785 81 96 3343 3358 GTGTTGTATGAAGTCT 17 K 818
1342794 1529 1544 15223 15238 TAGTTAAGATTTTGCG 22 K 819
1342814 N/A N/A 9537 9552 TAGTACTTAGTGCATA 59 K 820
1342853 N/A N/A 13736 13751 CACTAATTCATCTTCC 89 K 821
1342857 1301 1316 14995 15010 | GAATGGAAGACAACCT 53 K 822
1342859 N/A N/A 11474 11489 CCATATGGTTTATGGT 79 K 823
1342878 N/A N/A 7131 7146 CAAGTAATATCTAAGG 39 K 824
1342879 N/A N/A 8655 8670 TGGAAACAAATTGGGT 49 K 825
1342882 N/A N/A 6881 6896 GGCTTACAAAAGTTCA 19 K 826
1342902 N/A N/A 13431 13446 | CGCAAAACAACATATA 86 K 827
1342919 N/A N/A 4518 4533 TAACATTTGTCATAGG 16 K 828
1342926 N/A N/A 8427 8442 CAACATTTGTATGATG 86 K 829
1342937 1811 1826 15505 15520 | CTAAGACAAGACTGCA 53 K 830
1342947 1019 1034 14713 14728 ATTATGTAAGAGTATG 93 K 831
1342956 N/A N/A 3817 3832 TCATATTAGTTCAGAT 50 K 832
1342961 N/A N/A 3977 3992 AAAAGTTGACTGGACT 56 K 833
1342989 N/A N/A 11635 11650 TCCTTTTATACATCCC 13 K 834
1342992 N/A N/A 4802 4817 GTAATATGTGATATAG 70 K 835
1343012 1469 1484 15163 15178 AGCTGTAGATGTAATA 70 K 836
1343038 1170 1185 14864 14879 TGTTAGTATATTAGTG 73 K 837
1343043 N/A N/A 3498 3513 CCTAAGATTGAACTGA 51 K 838
1343044 2139 2154 15833 15848 AACTTTAGTCAACTTA 44 K 839
1343047 N/A N/A 6124 6139 AGAATAAAGTATCGAA 95 K 840
1343069 144 159 13838 13853 TATGAGATAACTGTCT 47% K 841
1343080 N/A N/A 11259 11274 TCTAAACAGGTGGCTA 79 K 842
1343086 N/A N/A 12312 12327 TAGATGTAATTGGTTT 37 K 843
1343115 N/A N/A 3716 3731 CTACTACCAAATATGG 94 K 844
1343120 N/A N/A 5827 5842 GAATTTAAATGGAGTG 60 K 845
1343123 N/A N/A 5489 5504 TAGGAAATTGCTCTTT 47 K 846
1343125 N/A N/A 12238 12253 CAAATTGTTCCCTGGA 82 K 847
1343169 N/A N/A 4642 4657 GAGTATAGAGATATGG 18 K 848
1343177 1946 1961 15640 15655 AATAGATGCTTACCAT 73 K 849
1343194 N/A N/A 12472 12487 | AGAATATGCAAGCCCC 73 K 850
1343210 N/A N/A 10491 10506 GCTTATTGTAGATCTA 23 K 851
1343230 N/A N/A 11066 11081 | AAAGACATGAACCGGC 47 K 852
1343233 2612 2627 16306 16321 GGAATATGACTAATCA 48 K 853
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 13 L 198
1342164 N/A N/A 5163 5178 TAGGAAATGATAGTGC 33 L 854
1342178 2183 2198 15877 15892 TGGATTATGCAGTATA 16 L 855
1342185 N/A N/A 7893 7908 AAAACATGAAAGGTGC 48 L 856
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1342203 N/A N/A 7522 7537 GCTACTATATATCAAC 50 L 857
1342220 N/A N/A 12471 12486 GAATATGCAAGCCCCA 62 L 858
1342235 N/A N/A 4641 4656 AGTATAGAGATATGGA 19 L 859
1342248 N/A N/A 11467 11482 GTTTATGGTGTTITAGA 46 L 860
1342278 143 158 13837 13852 ATGAGATAACTGTCTT 68t L 861
1342290 N/A N/A 5428 5443 TGGTAATATATTGTCT 49 L 862
1342308 N/A N/A 10770 10785 GCAGAAAACTGTTGGG 262 L 863
1342342 79 94 3341 3356 GTTGTATGAAGTCTTA 13 L 864
1342347 N/A N/A 12015 12030 CCTATTTACAGACTTC 39 L 865
1342349 2046 2061 15740 15755 CTGAAATGGTCAGAGG 43 L 866
1342350 N/A N/A 7050 7065 TAGATTGAATAAACAG 84 L 867
1342359 N/A N/A 11633 11648 CTTTTATACATCCCAT 52 L 868
1342361 1300 1315 14994 15009 | AATGGAAGACAACCTG 36 L 869
1342370 N/A N/A 9536 9551 AGTACTTAGTGCATAA 96 L 870
1342406 N/A N/A 6676 6691 CCTAAATTGACCCATA 48 L 871
1342422 N/A N/A 8850 8865 ATTAATGGTTACCTGA 44 L 872
1342430 N/A N/A 6119 6134 AAAGTATCGAAATGTG 86 L 873
1342443 N/A N/A 3976 3991 AAAGTTGACTGGACTT 142 L 874
1342453 486 501 14180 14195 GAAACTCTTCTACTCA 42 L 875
1342473 N/A N/A 4966 4981 GTATAGATGAACTAGT 68 L 876
1342495 N/A N/A 8418 8433 TATGATGATAATTAGG 40 L 877
1342497 N/A N/A 5562 5577 TTGTAGAATAGGGATG 54 L 878
1342501 N/A N/A 8653 8668 GAAACAAATTGGGTGT 50 L 879
1342506 N/A N/A 8197 8212 TTCTTAACAGCTAAGC 56 L 880
1342510 N/A N/A 12733 12748 CCAATTTTTATTCGAT 81 L 881
1342513 N/A N/A 7638 7653 CAAGATGGTATTCTGG 32 L 882
1342516 N/A N/A 6569 6584 GCTTATTGCTGTTGCT 78 L 883
1342519 N/A N/A 9668 9683 TTAATAGGGCTTTAGT 77 L 884
1342524 N/A N/A 6403 6418 TTGAGAAAGTCTTAAG 54 L 885
1342529 1131 1146 14825 14840 TATTAACCACCAGTTC 44 L 886
1342568 1165 1180 14859 14874 GTATATTAGTGATATG 94 L 887
1342579 555 570 14249 14264 | TACAAGATCCAACAGA 55 L 888
1342588 N/A N/A 4874 4889 AGACATACTAGTGAGC 45 L 889
1342590 N/A N/A 6243 6258 GAGTATGCTGTACATC 27 L 890
1342608 N/A N/A 9934 9949 TATACAGGAGTCATCC 71 L 891
1342636 965 980 14659 14674 AGATGTTAATGTGGCA 5 L 892
1342650 N/A N/A 6039 6054 GAGTATTTTAGCAATG 44 L 893
1342654 1810 1825 15504 15519 | TAAGACAAGACTGCAA 75 L 894
1342659 817 832 14511 14526 TTGATACTTGGTGAAG 23 L 895
1342678 N/A N/A 6923 6938 TAAATTAGGACAGTTC 66 L 896
1342684 N/A N/A 3816 3831 CATATTAGTTCAGATG 74 L 897
1342709 N/A N/A 5774 5789 GAATTTGCCTTTTGCC 21 L 898
1342711 338 353 14032 14047 GAGACATATTAAGATG 63 L 899
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1342713 416 431 14110 14125 TAAGCTGATGTGGCAA 29 L 900
1342717 1224 1239 14918 14933 TAACTCTAGCTCAGAT 59 L 901
1342790 N/A N/A 3715 3730 TACTACCAAATATGGT 95 L 902
1342815 N/A N/A 4221 4236 TGACAAAACTATAGGC 38 L 903
1342830 N/A N/A 11258 11273 CTAAACAGGTGGCTAA 81 L 904
1342846 N/A N/A 12310 12325 GATGTAATTGGTTTGA 23 L 905
1342871 N/A N/A 7130 7145 AAGTAATATCTAAGGC 63 L 906
1342885 1904 1919 15598 15613 TATATCCTATTACAGT 77 L 907
1342903 214 229 13908 13923 ATGATACCAGCAGGAC 47t L 908
1342918 N/A N/A 6880 6895 GCTTACAAAAGTTCAC 48 L 909
1342920 1557 1572 15251 15266 GGTTTATGGTCAATAG 12 L 910
1342927 908 923 14602 14617 AGTTACTACAAATAGT 60 L 911
1342948 1080 1095 14774 14789 GATTTACCTACATGTA 36 L 912
1342949 1524 1539 15218 15233 AAGATTTTGCGGACCC 18 L 913
1342955 N/A N/A 13717 13732 GCACTATTGTTATTTA 53 L 914
1342997 707 722 14401 14416 GAACTTGTTGGCAGTG 40 L 915
1343009 367 382 14061 14076 | AGAAGCATCACGATGA 48 L 916
1343023 N/A N/A 3497 3512 CTAAGATTGAACTGAT 63 L 917
1343033 1945 1960 15639 15654 ATAGATGCTTACCATT 45 L 918
1343042 N/A N/A 11855 11870 GTATTAACTGTCCAGA 26 L 919
1343055 1015 1030 14709 14724 TGTAAGAGTATGGCCT 41 L 920
1343056 1250 1265 14944 14959 CCAAAGATATAGTATG 25 L 921
1343057 N/A N/A 7393 7408 GCTTTATGACTTGCTA 47 L 922
1343065 2133 2148 15827 15842 AGTCAACTTAAATTAC 109 L 923
1343081 1466 1481 15160 15175 TGTAGATGTAATAGAT 14 L 924
1343096 N/A N/A 4774 4789 ACAATAAAATAACTCG 85 L 925
1343132 N/A N/A 13409 13424 CCATTTTTACCCTAGG 51 L 926
1343151 N/A N/A 4511 4526 TGTCATAGGAATTGAG 23 L 927
1343193 N/A N/A 12195 12210 TGTTAAATGGGAAGTG 58 L 928
1343202 N/A N/A 10486 10501 TTGTAGATCTAGTGGA 65 L 929
1343214 2611 2626 16305 16320 GAATATGACTAATCAG 69 L 930
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 19 M 198
1342179 814 829 14508 14523 ATACTTGGTGAAGACC 22 M 931
1342180 N/A N/A 11632 11647 TTTTATACATCCCATA 73 M 932
1342184 N/A N/A 6922 6937 AAATTAGGACAGTTCA 58 M 933
1342188 1555 1570 15249 15264 TTTATGGTCAATAGTA 39 M 934
1342208 1942 1957 15636 15651 GATGCTTACCATTTGG 53 M 935
1342237 N/A N/A 6879 6894 CTTACAAAAGTTCACT 75 M 936
1342268 N/A N/A 12470 12485 AATATGCAAGCCCCAC 77 M 937
1342280 N/A N/A 4214 4229 ACTATAGGCATTAATA 74 M 938
1342282 1807 1822 15501 15516 | GACAAGACTGCAAGAC 44 M 939
1342288 554 569 14248 14263 ACAAGATCCAACAGAT 59 M 940
1342297 480 495 14174 14189 CTTCTACTCAGGAAGT 110 M 941
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1342309 1249 1264 14943 14958 CAAAGATATAGTATGG 16 M 942
1342317 N/A N/A 8826 8841 GTATTAACCTGAACTA 103 M 943
1342340 1299 1314 14993 15008 | ATGGAAGACAACCTGC 46 M 944
1342343 78 93 3340 3355 TTGTATGAAGTCTTAC 55 M 945
1342344 N/A N/A 13530 13545 GAGTAGTAACTTTAGT 68 M 946
1342360 N/A N/A 3704 3719 ATGGTAACATAATTGG 18 M 947
1342374 964 979 14658 14673 GATGTTAATGTGGCAT 38 M 948
1342376 N/A N/A 11458 11473 GTTTAGATTCTGTAGT 40 M 949
1342379 N/A N/A 4510 4525 GTCATAGGAATTGAGA 13 M 950
1342383 N/A N/A 6009 6024 AAACTTTGATTGATTG 75 M 951
1342384 N/A N/A 6209 6224 GTTTATTTGGTAACAC 80 M 952
1342390 N/A N/A 8641 8656 GTGTAAAGGAGATGAC 65 M 953
1342391 907 922 14601 14616 GTTACTACAAATAGTT 74 M 954
1342401 366 381 14060 14075 GAAGCATCACGATGAT 35 M 955
1342431 N/A N/A 9788 9803 CCTTTTGATTGTCTGC 38 M 956
1342433 706 721 14400 14415 AACTTGTTGGCAGTGC 40 M 957
1342434 N/A N/A 9528 9543 GTGCATAATTGGTATG 61 M 958
1342520 N/A N/A 6667 6682 ACCCATAATGAAGTGC 50 M 959
1342522 336 351 14030 14045 GACATATTAAGATGAG 35 M 960
1342525 N/A N/A 4965 4980 TATAGATGAACTAGTT 68 M 961
1342530 N/A N/A 10481 10496 GATCTAGTGGATTGGA 62 M 962
1342542 N/A N/A 12194 12209 GTTAAATGGGAAGTGT 55 M 963
1342550 N/A N/A 12308 12323 TGTAATTGGTTTGATC 25 M 964
1342592 N/A N/A 7047 7062 ATTGAATAAACAGGAC 49 M 965
1342632 142 157 13836 13851 TGAGATAACTGTCTTC 28+ M 966
1342637 N/A N/A 7595 7610 TAGAAAAGCCATTAGG 103 M 967
1342641 N/A N/A 10747 10762 CTTAATAACGGGATGA 78 M 968
1342644 N/A N/A 3871 3886 GATAATATTGGAATAG 42 M 969
1342651 N/A N/A 6369 6384 CTTAATAAATATACCC 118 M 970
1342652 N/A N/A 4753 4768 ACCCAATTTGAAGTGT 79 M 971
1342685 1465 1480 15159 15174 GTAGATGTAATAGATG 30 M 972
1342704 N/A N/A 8413 8428 TGATAATTAGGCCAGA 26 M 973
1342708 N/A N/A 7521 7536 CTACTATATATCAACT 94 M 974
1342718 N/A N/A 4640 4655 GTATAGAGATATGGAG 18 M 975
1342729 N/A N/A 6118 6133 AAGTATCGAAATGTGA 87 M 976
1342760 N/A N/A 9660 9675 GCTTTAGTGTTATCTA 54 M 977
1342779 N/A N/A 11237 11252 GTTATTTAGGTTGTCT 27 M 978
1342807 N/A N/A 5560 5575 GTAGAATAGGGATGCA 50 M 979
1342809 1993 2008 15687 15702 AATAGCATAGCTGGAT 54 M 980
1342812 1523 1538 15217 15232 AGATTTTGCGGACCCA 15 M 981
1342816 1902 1917 15596 15611 TATCCTATTACAGTTG 45 M 982
1342818 N/A N/A 8196 8211 TCTTAACAGCTAAGCT 58 M 983
1342823 N/A N/A 6557 6572 TGCTATATTGTCTGTA 49 M 984
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1342825 213 228 13907 13922 | TGATACCAGCAGGACA 667 M 985
1342833 N/A N/A 4872 4887 ACATACTAGTGAGCTA 69 M 986
1342837 N/A N/A 3815 3830 ATATTAGTTCAGATGT 57 M 987
1342841 N/A N/A 5698 5713 TTACTTTAAGCCATGC 53 M 988
1342850 2181 2196 15875 15890 GATTATGCAGTATAGG 43 M 989
1342852 1129 1144 14823 14838 TTAACCACCAGTTCTC 26 M 990
1342860 N/A N/A 11854 11869 TATTAACTGTCCAGAG 55 M 991
1342906 N/A N/A 5427 5442 GGTAATATATTGTCTA 28 M 992
1342910 1012 1027 14706 14721 AAGAGTATGGCCTTAC 45 M 993
1342925 N/A N/A 12000 12015 CTACTTAATAGTAGTA 106 M 994
1342950 N/A N/A 3496 3511 TAAGATTGAACTGATA 68 M 995
1342967 1223 1238 14917 14932 AACTCTAGCTCAGATA 69 M 996
1342980 1164 1179 14858 14873 TATATTAGTGATATGA 89 M 997
1343004 N/A N/A 12732 12747 CAATTTTTATTCGATA 91 M 998
1343032 N/A N/A 7126 7141 AATATCTAAGGCTACA 62 M 999
1343059 1079 1094 14773 14788 ATTTACCTACATGTAC 65 M 1000
1343095 N/A N/A 7889 7904 CATGAAAGGTGCTTGT 30 M 1001
1343098 405 420 14099 14114 GGCAAGCTGCAGATCT 22 M 1002
1343139 2132 2147 15826 15841 GTCAACTTAAATTACC 42 M 1003
1343144 N/A N/A 7392 7407 CTTTATGACTTGCTAG 61 M 1004
1343148 N/A N/A 13327 13342 TCTCAATAAAGACCCC 99 M 1005
1343154 N/A N/A 5159 5174 AAATGATAGTGCTGTC 13 M 1006
1343215 2606 2621 16300 16315 TGACTAATCAGTTCAA 111 M 1007
1091574 334 349 14028 14043 CATATTAAGATGAGAC 40 N 1008
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 10 N 198
1342162 1941 1956 15635 15650 ATGCTTACCATTTGGT 54 N 1009
1342163 N/A N/A 11631 11646 TTTATACATCCCATAA 122 N 1010
1342171 1298 1313 14992 15007 | TGGAAGACAACCTGCA 42 N 1011
1342225 N/A N/A 9756 9771 GATTCTTAAGGTTCAG 30 N 1012
1342228 2180 2195 15874 15889 ATTATGCAGTATAGGT 28 N 1013
1342238 N/A N/A 7378 7393 AGACAATTGATACTTT 47 N 1014
1342250 1554 1569 15248 15263 TTATGGTCAATAGTAG 18 N 1015
1342287 1128 1143 14822 14837 TAACCACCAGTTCTCA 34 N 1016
1342295 1159 1174 14853 14868 TAGTGATATGACTAAT 74 N 1017
1342298 N/A N/A 9651 9666 TTATCTATATGAGGAT 91 N 1018
1342299 N/A N/A 12288 12303 ACTGTATTAATAGCTC 47 N 1019
1342302 403 418 14097 14112 CAAGCTGCAGATCTAG 34 N 1020
1342315 476 491 14170 14185 TACTCAGGAAGTGGTC 46 N 1021
1342329 N/A N/A 3412 3427 AAGAATTACCAAAGTC 71 N 1022
1342338 141 156 13835 13850 GAGATAACTGTCTTCT 72% N 1023
1342346 N/A N/A 6666 6681 CCCATAATGAAGTGCT 32 N 1024
1342353 N/A N/A 4964 4979 ATAGATGAACTAGTTG 39 N 1025
1342381 N/A N/A 4638 4653 ATAGAGATATGGAGAC 16 N 1026
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1342382 2122 2137 15816 15831 ATTACCAAAGTTTGGT 74 N 1027
1342386 1802 1817 15496 15511 GACTGCAAGACCAACG 47 N 1028
1342387 N/A N/A 7125 7140 ATATCTAAGGCTACAG 64 N 1029
1342418 N/A N/A 4752 4767 CCCAATTTGAAGTGTG 46 N 1030
1342420 N/A N/A 12087 12102 GATGTTAAGTACTGAA 14 N 1031
1342426 N/A N/A 8639 8654 GTAAAGGAGATGACCA 65 N 1032
1342440 553 568 14247 14262 | CAAGATCCAACAGATG 53 N 1033
1342461 N/A N/A 6556 6571 GCTATATTGTCTGTAG 74 N 1034
1342465 1078 1093 14772 14787 TTTACCTACATGTACT 50 N 1035
1342467 N/A N/A 4869 4884 TACTAGTGAGCTAAGG 33 N 1036
1342527 N/A N/A 13528 13543 GTAGTAACTTTAGTCC 46 N 1037
1342534 N/A N/A 12392 12407 TGGTTTAAGGTACAGC 27 N 1038
1342540 N/A N/A 8195 8210 CTTAACAGCTAAGCTG 85 N 1039
1342543 1222 1237 14916 14931 ACTCTAGCTCAGATAA 63 N 1040
1342544 77 92 3339 3354 TGTATGAAGTCTTACG 68 N 1041
1342572 N/A N/A 3869 3884 TAATATTGGAATAGGC 29 N 1042
1342574 N/A N/A 8824 8839 ATTAACCTGAACTAGG 86 N 1043
1342589 N/A N/A 11457 11472 TTTAGATTCTGTAGTG 33 N 1044
1342618 813 828 14507 14522 TACTTGGTGAAGACCT 47 N 1045
1342630 1245 1260 14939 14954 GATATAGTATGGTAAG 17 N 1046
1342692 N/A N/A 6921 6936 AATTAGGACAGTTCAT 87 N 1047
1342740 N/A N/A 5697 5712 TACTTTAAGCCATGCT 54 N 1048
1342743 N/A N/A 13243 13258 | ACCAGATAGGCCAGGT 88 N 1049
1342750 N/A N/A 4375 4390 ACTAAATTGAGGATTG 64 N 1050
1342759 N/A N/A 5416 5431 GTCTAATTTGGAGAGG 23 N 1051
1342772 962 971 14656 14671 TGTTAATGTGGCATAG 26 N 1052
1342784 N/A N/A 8412 8427 GATAATTAGGCCAGAT 29 N 1053
1342791 N/A N/A 7888 7903 ATGAAAGGTGCTTGTT 40 N 1054
1342800 704 719 14398 14413 CTTGTTGGCAGTGCAG 26 N 1055
1342847 N/A N/A 11999 12014 TACTTAATAGTAGTAG 113 N 1056
1342858 N/A N/A 7589 7604 AGCCATTAGGCAACTC 47 N 1057
1342869 N/A N/A 5158 5173 AATGATAGTGCTGTCA 36 N 1058
1342889 N/A N/A 3703 3718 TGGTAACATAATTGGA 30 N 1059
1342907 211 226 13905 13920 | ATACCAGCAGGACAGG 29% N 1060
1342914 1880 1895 15574 15589 | GAACAACAAGGGCTTG 95 N 1061
1342915 N/A N/A 7042 7057 ATAAACAGGACTTGTC 61 N 1062
1342916 N/A N/A 10724 10739 ATACATACAACAAGCT 77 N 1063
1342942 1991 2006 15685 15700 TAGCATAGCTGGATCT 53 N 1064
1342977 N/A N/A 6877 6892 TACAAAAGTTCACTCC 88 N 1065
1343006 N/A N/A 11832 11847 GTTATTAACACTTGGG 36 N 1066
1343013 N/A N/A 9526 9541 GCATAATTGGTATGCT 90 N 1067
1343036 N/A N/A 10480 10495 ATCTAGTGGATTGGAA 79 N 1068
1343046 1011 1026 14705 14720 AGAGTATGGCCTTACT 33 N 1069
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1343052 N/A N/A 6202 6217 TGGTAACACATGCTTC 42 N 1070
1343070 362 371 14056 14071 CATCACGATGATACAG 57 N 1071
1343100 879 894 14573 14588 | ATAACAGATGTGAGGA 16 N 1072
1343104 N/A N/A 11225 11240 GTCTATAACACTTCTA 34 N 1073
1343105 N/A N/A 4212 4227 TATAGGCATTAATAGG 24 N 1074
1343110 N/A N/A 3814 3829 TATTAGTTCAGATGTA 65 N 1075
1343121 N/A N/A 6114 6129 ATCGAAATGTGATTTT 76 N 1076
1343127 1464 1479 15158 15173 TAGATGTAATAGATGG 6 N 1077
1343130 N/A N/A 6008 6023 AACTTTGATTGATTGG 20 N 1078
1343138 N/A N/A 12727 12742 TTTATTCGATAATAAT 100 N 1079
1343150 N/A N/A 7519 7534 ACTATATATCAACTCC 63 N 1080
1343155 N/A N/A 5559 5574 TAGAATAGGGATGCAG 41 N 1081
1343166 N/A N/A 6368 6383 TTAATAAATATACCCC 91 N 1082
1343171 1516 1531 15210 15225 GCGGACCCACGAATTG 28 N 1083
1343224 2579 2594 16273 16288 GTTTTTAAGACTAGGG 33 N 1084
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 17 O 198
1342183 N/A N/A 4960 4975 ATGAACTAGTTGGGAC 46 (0] 1085
1342200 N/A N/A 7124 7139 TATCTAAGGCTACAGT 64 (0] 1086
1342242 N/A N/A 7029 7044 GTCTATATTTGGATTG 58 (0] 1087
1342249 N/A N/A 4751 4766 CCAATTTGAAGTGTGA 34 (0] 1088
1342251 N/A N/A 11743 11758 TCAGTAATTAACTGCC 78 (0] 1089
1342253 399 414 14093 14108 CTGCAGATCTAGAGGT 78 (0] 1090
1342300 N/A N/A 6366 6381 AATAAATATACCCCCT 84 (0] 1091
1342336 1515 1530 15209 15224 CGGACCCACGAATTGT 56 (0] 1092
1342362 N/A N/A 8823 8838 TTAACCTGAACTAGGC 88 (0] 1093
1342367 N/A N/A 4374 4389 CTAAATTGAGGATTGT 45 (0] 1094
1342404 2179 2194 15873 15888 TTATGCAGTATAGGTG 34 (0] 1095
1342408 N/A N/A 9752 9767 CTTAAGGTTCAGTTTA 56 (0] 1096
1342411 N/A N/A 6920 6935 ATTAGGACAGTTCATC 4 (0] 1097
1342425 1077 1092 14771 14786 TTACCTACATGTACTA 48 (0] 1098
1342436 N/A N/A 3622 3637 GACAAACCAGTAACCA 17 (0] 1099
1342438 N/A N/A 3809 3824 GTTCAGATGTAAATAG 38 (0] 1100
1342449 N/A N/A 10723 10738 TACATACAACAAGCTC 80 (0] 1101
1342451 N/A N/A 9525 9540 CATAATTGGTATGCTT 40 (0] 1102
1342458 N/A N/A 6188 6203 TCAGAATTACTCTGGG 78 (0] 1103
1342469 N/A N/A 13822 13837 TCTTTTAGGTAGCCTG 547 (0] 1104
1342479 N/A N/A 6665 6680 CCATAATGAAGTGCTT 31 (0] 1105
1342488 1463 1478 15157 15172 | AGATGTAATAGATGGG 9 (0] 1106
1342498 N/A N/A 8194 8209 TTAACAGCTAAGCTGT 99 (0] 1107
1342512 N/A N/A 8638 8653 TAAAGGAGATGACCAA 77 (0] 1108
1342557 309 324 14003 14018 TAAATAGATTCTGTAG 80 (0] 1109
1342577 1723 1738 15417 15432 GACTTTTATGTTGACC 57 (0] 1110
1342597 N/A N/A 12287 12302 CTGTATTAATAGCTCC 24 (0] 1111
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1342602 652 667 14346 14361 GGGATAGAAATTTGTG 33 (0] 1112
1342633 N/A N/A 12946 12961 ACAAAGATAATTACCC 78 (0] 1113
1342667 1219 1234 14913 14928 CTAGCTCAGATAATTC 57 (0] 1114
1342710 N/A N/A 11622 11637 CCCATAAAAGCCCATC 88 (0] 1115
1342719 N/A N/A 11997 12012 CTTAATAGTAGTAGTT 70 (0] 1116
1342727 N/A N/A 4211 4226 ATAGGCATTAATAGGC 27 (0] 1117
1342735 N/A N/A 11224 11239 TCTATAACACTTCTAC 64 (0] 1118
1342737 961 976 14655 14670 GTTAATGTGGCATAGA 13 (0] 1119
1342744 N/A N/A 10445 10460 TTATATTTGAGTAGTC 59 (0] 1120
1342752 N/A N/A 12722 12737 TCGATAATAATTTGTA 89 (0] 1121
1342758 1293 1308 14987 15002 GACAACCTGCAAAATC 33 (0] 1122
1342762 1990 2005 15684 15699 AGCATAGCTGGATCTA 72 (0] 1123
1342771 N/A N/A 5134 5149 AGTAAAGCAAGTACTC 87 (0] 1124
1342773 N/A N/A 12084 12099 GTTAAGTACTGAAGAC 67 (0] 1125
1342806 1939 1954 15633 15648 GCTTACCATTTGGTTG 57 (0] 1126
1342813 359 374 14053 14068 CACGATGATACAGATC 60 (0] 1127
1342817 788 803 14482 14497 TTAGTATTAAAGAAGC 58 (0] 1128
1342822 N/A N/A 5696 5711 ACTTTAAGCCATGCTG 75 (0] 1129
1342842 N/A N/A 3864 3879 TTGGAATAGGCATGCT 41 (0] 1130
1342844 N/A N/A 6555 6570 CTATATTGTCTGTAGG 45 (0] 1131
1342877 N/A N/A 6875 6890 CAAAAGTTCACTCCAG 60 (0] 1132
1342880 N/A N/A 7588 7603 GCCATTAGGCAACTCT 83 (0] 1133
1342883 1158 1173 14852 14867 AGTGATATGACTAATC 53 (0] 1134
1342895 N/A N/A 9648 9663 TCTATATGAGGATATC 78 (0] 1135
1342898 877 892 14571 14586 | AACAGATGTGAGGAGT 22 (0] 1136
1342901 N/A N/A 4862 4877 GAGCTAAGGGTAAGTT 45 (0] 1137
1342946 N/A N/A 11417 11432 GAATTATATAGTAGAC 76 (0] 1138
1342953 2121 2136 15815 15830 TTACCAAAGTTTGGTG 96 (0] 1139
1342957 74 89 3336 3351 ATGAAGTCTTACGGGT 27 (0] 1140
1342963 N/A N/A 3410 3425 GAATTACCAAAGTCAG 72 (0] 1141
1342964 1553 1568 15247 15262 TATGGTCAATAGTAGG 6 (0] 1142
1342978 N/A N/A 7518 7533 CTATATATCAACTCCT 78 (0] 1143
1342979 N/A N/A 7377 7392 GACAATTGATACTTTA 32 (0] 1144
1342988 N/A N/A 5558 5573 AGAATAGGGATGCAGT 31 (0] 1145
1342993 N/A N/A 8393 8408 ATCCATAGAAGATGGG 64 (0] 1146
1343002 1241 1256 14935 14950 TAGTATGGTAAGCTAG 86 (0] 1147
1343003 1124 1139 14818 14833 CACCAGTTCTCATCTG 55 (0] 1148
1343021 N/A N/A 5415 5430 TCTAATTTGGAGAGGT 31 (0] 1149
1343030 N/A N/A 6112 6127 CGAAATGTGATTTTTG 64 (0] 1150
1343058 N/A N/A 5932 5947 TGCTTAATAACTAAGG 75 (0] 1151
1343088 N/A N/A 4624 4639 ACACAATTAGGATACC 47 (0] 1152
1343117 475 490 14169 14184 ACTCAGGAAGTGGTCT 34 (0] 1153
1343135 N/A N/A 13525 13540 GTAACTTTAGTCCTTG 36 (0] 1154
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1343137 550 565 14244 14259 GATCCAACAGATGAAT 54 (0] 1155
1343143 1877 1892 15571 15586 CAACAAGGGCTTGAAT 100 (0] 1156
1343145 210 225 13904 13919 | TACCAGCAGGACAGGA 46F (0] 1157
1343147 N/A N/A 12391 12406 GGTTTAAGGTACAGCT 53 (0] 1158
1343152 1010 1025 14704 14719 GAGTATGGCCTTACTT 86 (0] 1159
1343200 N/A N/A 7878 7893 CTTGTTAGGAGTTTGG 19 (0] 1160
1343227 2571 2586 16265 16280 GACTAGGGATACTTTC 70 (0] 1161
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 12 P 198
1342166 N/A N/A 6664 6679 CATAATGAAGTGCTTC 35 P 1162
1342167 786 801 14480 14495 AGTATTAAAGAAGCTT 49 P 1163
1342173 1276 1291 14970 14985 TTCTGAAGTCTTAAGG 17 P 1164
1342176 N/A N/A 12390 12405 GTTTAAGGTACAGCTT 92 P 1165
1342212 N/A N/A 11994 12009 AATAGTAGTAGTTTCC 32 P 1166
1342223 N/A N/A 12943 12958 AAGATAATTACCCAGT 38 P 1167
1342247 2178 2193 15872 15887 TATGCAGTATAGGTGT 45 P 1168
1342260 N/A N/A 9524 9539 ATAATTGGTATGCTTC 29 P 1169
1342264 N/A N/A 3863 3878 TGGAATAGGCATGCTG 30 P 1170
1342265 1076 1091 14770 14785 TACCTACATGTACTAG 85 P 1171
1342293 N/A N/A 8368 8383 CATACATTGAGAATTG 62 P 1172
1342305 N/A N/A 6908 6923 CATCATTAGATTTACG 98 P 1173
1342331 1514 1529 15208 15223 GGACCCACGAATTGTC 112 P 1174
1342407 1240 1255 14934 14949 AGTATGGTAAGCTAGG 14 P 1175
1342423 N/A N/A 10722 10737 ACATACAACAAGCTCC 89 P 1176
1342454 1989 2004 15683 15698 GCATAGCTGGATCTAT 46 P 1177
1342477 1157 1172 14851 14866 GTGATATGACTAATCT 77 P 1178
1342480 N/A N/A 6975 6990 ACTGATAAGCCATAAG 61 P 1179
1342492 859 874 14553 14568 GTGGACTATTTTGAAT 49 P 1180
1342502 1462 1477 15156 15171 GATGTAATAGATGGGC 26 P 1181
1342507 1938 1953 15632 15647 CTTACCATTTGGTTGA 63 P 1182
1342508 N/A N/A 11530 11545 GAAGGTAAGTATCAGG 20 P 1183
1342561 N/A N/A 4373 43838 TAAATTGAGGATTGTA 63 P 1184
1342585 N/A N/A 10444 10459 TATATTTGAGTAGTCA 38 P 1185
1342598 1722 1737 15416 15431 ACTTTTATGTTGACCC 39 P 1186
1342614 N/A N/A 7359 7374 GATGTTGTATATGCTG 10 P 1187
1342619 N/A N/A 11415 11430 ATTATATAGTAGACTG 93 P 1188
1342638 N/A N/A 9727 9742 TCCTAGTGAAACCTTT 75 P 1189
1342647 1009 1024 14703 14718 AGTATGGCCTTACTTT 76 P 1190
1342664 N/A N/A 3620 3635 CAAACCAGTAACCAGG 23 P 1191
1342666 357 372 14051 14066 CGATGATACAGATCAG 48 P 1192
1342682 N/A N/A 7587 7602 CCATTAGGCAACTCTA 55 P 1193
1342691 472 487 14166 14181 CAGGAAGTGGTCTGTT 34 P 1194
1342693 306 321 14000 14015 ATAGATTCTGTAGCTT 51 P 1195
1342700 N/A N/A 4210 4225 TAGGCATTAATAGGCA 25 P 1196
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1342706 N/A N/A 5931 5946 GCTTAATAACTAAGGG 68 P 1197
1342715 N/A N/A 12082 12097 TAAGTACTGAAGACTG 75 P 1198
1342720 N/A N/A 11144 11159 ATATCCAGAGGAGTGT 90 P 1199
1342724 191 206 13885 13900 CTGAAGTTTTAAGTGG 327 P 1200
1342745 N/A N/A 13821 13836 CTTTTAGGTAGCCTGG 23% P 1201
1342770 N/A N/A 5414 5429 CTAATTTGGAGAGGTA 23 P 1202
1342778 1875 1890 15569 15584 ACAAGGGCTTGAATTG 108 P 1203
1342795 N/A N/A 4860 4875 GCTAAGGGTAAGTTTA 63 P 1204
1342805 1106 1121 14800 14815 GATCATATGTCTTAGA 24 P 1205
1342819 N/A N/A 6093 6113 TGTGAAAGTTTTGAGG 19 P 1206
1342827 651 666 14345 14360 GGATAGAAATTTGTGA 26 P 1207
1342834 N/A N/A 8163 8178 TTCGATGGAAAGCATA 48 P 1208
1342835 N/A N/A 4750 4765 CAATTTGAAGTGTGAG 36 P 1209
1342849 N/A N/A 6554 6569 TATATTGTCTGTAGGT 17 P 1210
1342864 N/A N/A 6365 6380 ATAAATATACCCCCTA 83 P 1211
1342891 N/A N/A 4958 4973 GAACTAGTTGGGACAC 44 P 1212
1342897 N/A N/A 8628 8643 GACCAAAAATAGTATC 58 P 1213
1342899 N/A N/A 6187 6202 CAGAATTACTCTGGGT 34 P 1214
1342912 398 413 14092 14107 TGCAGATCTAGAGGTT 31 P 1215
1342923 1212 1227 14906 14921 AGATAATTCACTACAG 38 P 1216
1342933 N/A N/A 9647 9662 CTATATGAGGATATCT 103 P 1217
1342934 N/A N/A 13493 13508 TTACTACAAGTATTGG 134 P 1218
1342970 N/A N/A 5557 5572 GAATAGGGATGCAGTA 43 P 1219
1342972 N/A N/A 4622 4637 ACAATTAGGATACCTC 29 P 1220
1342985 N/A N/A 12721 12736 CGATAATAATTTGTAT 148 P 1221
1342990 N/A N/A 6834 6849 CCTAATACTAAACTTG 88 P 1222
1342991 1545 1560 15239 15254 ATAGTAGGCTATTAGG 43 P 1223
1343025 N/A N/A 3409 3424 AATTACCAAAGTCAGC 82 P 1224
1343040 N/A N/A 3807 3822 TCAGATGTAAATAGCT 23 P 1225
1343082 N/A N/A 7516 7531 ATATATCAACTCCTTC 101 P 1226
1343089 N/A N/A 7123 7138 ATCTAAGGCTACAGTC 69 P 1227
1343093 71 86 3333 3348 AAGTCTTACGGGTGTT 21 P 1228
1343111 N/A N/A 5133 5148 GTAAAGCAAGTACTCT 49 P 1229
1343114 N/A N/A 7876 7891 TGTTAGGAGTTTGGGT 39 P 1230
1343162 N/A N/A 5695 5710 CTTTAAGCCATGCTGA 93 P 1231
1343163 548 563 14242 14257 TCCAACAGATGAATAC 29 P 1232
1343164 2120 2135 15814 15829 TACCAAAGTTTGGTGA 99 P 1233
1343172 922 937 14616 14631 ATGTAGATTCTGATAG 31 P 1234
1343175 N/A N/A 11742 11757 CAGTAATTAACTGCCA 88 P 1235
1343181 N/A N/A 8818 8833 CTGAACTAGGCTTTGT 52 P 1236
1343212 N/A N/A 12286 12301 TGTATTAATAGCTCCA 27 P 1237
1343218 2363 2378 16057 16072 AATTTAATAGTGTCTC 79 P 1238
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 7 Q 198

146




WO 2022/173976 PCT/US2022/016015

1342187 N/A N/A 8353 8368 GAAAACCTTTGTTGTG 72 Q 1239
1342193 N/A N/A 6833 68438 CTAATACTAAACTTGG 90 Q 1240
1342217 471 486 14165 14180 AGGAAGTGGTCTGTTA 26 Q 1241
1342222 N/A N/A 9646 9661 TATATGAGGATATCTG 75 Q 1242
1342226 N/A N/A 11993 12008 ATAGTAGTAGTTTCCA 18 Q 1243
1342239 N/A N/A 7564 7579 GACTAATGTCATATAC 84 Q 1244
1342240 N/A N/A 6647 6662 CATGTTAAAGCTCTGT 41 Q 1245
1342255 1104 1119 14798 14813 TCATATGTCTTAGAAC 40 Q 1246
1342266 N/A N/A 11414 11429 TTATATAGTAGACTGG 31 Q 1247
1342276 N/A N/A 5404 5419 GAGGTAACTAGACTTT 59 Q 1248
1342312 N/A N/A 4957 4972 AACTAGTTGGGACACA 30 Q 1249
1342313 N/A N/A 3406 3421 TACCAAAGTCAGCGAA 113 Q 1250
1342318 N/A N/A 11529 11544 | AAGGTAAGTATCAGGC 26 Q 1251
1342322 N/A N/A 12915 12930 | AGTGAGTAACAGTGGT 30 Q 1252
1342328 649 664 14343 14358 ATAGAAATTTGTGAGC 31 Q 1253
1342348 N/A N/A 12285 12300 GTATTAATAGCTCCAG 20 Q 1254
1342392 1210 1225 14904 14919 ATAATTCACTACAGTG 43 Q 1255
1342403 2177 2192 15871 15886 ATGCAGTATAGGTGTA 63 Q 1256
1342409 N/A N/A 8090 8105 TCTAATCATAAATAGT 98 Q 1257
1342410 785 800 14479 14494 GTATTAAAGAAGCTTT 48 Q 1258
1342439 N/A N/A 13820 13835 TTTTAGGTAGCCTGGA 77t Q 1259
1342442 N/A N/A 7470 7485 TGTTTTAGCAATGTAA 74 Q 1260
1342446 N/A N/A 6907 6922 ATCATTAGATTTACGA 49 Q 1261
1342457 541 556 14235 14250 GATGAATACATATGGT 15 Q 1262
1342462 N/A N/A 3619 3634 AAACCAGTAACCAGGA 29 Q 1263
1342481 1274 1289 14968 14983 CTGAAGTCTTAAGGTT 22 Q 1264
1342489 N/A N/A 9523 9538 TAATTGGTATGCTTCA 28 Q 1265
1342491 N/A N/A 7122 7137 TCTAAGGCTACAGTCT 52 Q 1266
1342526 N/A N/A 11130 11145 GTAAATCTTTCTGCCG 70 Q 1267
1342556 189 204 13883 13898 GAAGTTTTAAGTGGTC 67 Q 1268
1342569 921 936 14615 14630 TGTAGATTCTGATAGT 12 Q 1269
1342573 N/A N/A 11727 11742 AGACATAGTGACTGTT 72 Q 1270
1342580 N/A N/A 13492 13507 TACTACAAGTATTGGA 95 Q 1271
1342629 1074 1089 14768 14783 CCTACATGTACTAGAA 24 Q 1272
1342639 396 411 14090 14105 CAGATCTAGAGGTTGT 16 Q 1273
1342656 N/A N/A 6972 6987 GATAAGCCATAAGTGA 55 Q 1274
1342661 N/A N/A 3806 3821 CAGATGTAAATAGCTC 26 Q 1275
1342662 1156 1171 14850 14865 TGATATGACTAATCTC 69 Q 1276
1342670 1458 1473 15152 15167 | TAATAGATGGGCCAAC 66 Q 1277
1342676 1937 1952 15631 15646 TTACCATTTGGTTGAT 55 Q 1278
1342681 1513 1528 15207 15222 GACCCACGAATTGTCA 105 Q 1279
1342699 1002 1017 14696 14711 CCTTACTTTTCCATAC 34 Q 1280
1342712 N/A N/A 12585 12600 GATACACTCATGTACA 107 Q 1281
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1342714 N/A N/A 4208 4223 GGCATTAATAGGCAGA 23 Q 1282
1342730 N/A N/A 5127 5142 CAAGTACTCTGGCTCT 29 Q 1283
1342748 1868 1883 15562 15577 CTTGAATTGCAAGGGT 51 Q 1284
1342774 N/A N/A 5694 5709 TTTAAGCCATGCTGAT 75 Q 1285
1342799 N/A N/A 4621 4636 CAATTAGGATACCTCA 35 Q 1286
1342802 N/A N/A 10443 10458 ATATTTGAGTAGTCAC 56 Q 1287
1342803 N/A N/A 6546 6561 CTGTAGGTTTGCCTTC 32 Q 1288
1342811 N/A N/A 12389 12404 TTTAAGGTACAGCTTG 92 Q 1289
1342826 N/A N/A 8627 8642 ACCAAAAATAGTATCC 60 Q 1290
1342840 N/A N/A 7354 7369 TGTATATGCTGAGCAT 24 Q 1291
1342856 N/A N/A 12081 12096 AAGTACTGAAGACTGT 93 Q 1292
1342875 1720 1735 15414 15429 TTTTATGTTGACCCAC 26 Q 1293
1342887 N/A N/A 7862 7877 GTGTAGAAATGCCAGA 17 Q 1294
1342921 N/A N/A 6185 6200 GAATTACTCTGGGTAA 69 Q 1295
1342938 N/A N/A 5547 5562 GCAGTATCAAATATAT 43 Q 1296
1342976 N/A N/A 10721 10736 CATACAACAAGCTCCC 74 Q 1297
1342987 N/A N/A 6354 6369 CCCTATTAATGTGAGT 74 Q 1298
1342995 N/A N/A 6092 6107 AGTTTTGAGGAGATGT 61 Q 1299
1343011 N/A N/A 4367 4382 GAGGATTGTAACATAA 16 Q 1300
1343016 355 370 14049 14064 | ATGATACAGATCAGCA 68 Q 1301
1343028 2119 2134 15813 15828 ACCAAAGTTTGGTGAA 85 Q 1302
1343029 N/A N/A 3861 3876 GAATAGGCATGCTGAT 61 Q 1303
1343071 16 31 3278 3293 GAACAGTTGCAGTAGG 41 Q 1304
1343078 N/A N/A 8777 8792 AATACAGAGATATGCC 50 Q 1305
1343092 N/A N/A 5930 5945 CTTAATAACTAAGGGC 49 Q 1306
1343113 282 297 13976 13991 CTTGTTGAGGCATTTC 13 Q 1307
1343178 N/A N/A 9720 9735 GAAACCTTTCATTAGT 55 Q 1308
1343184 841 856 14535 14550 TGACACTTCATTTGTG 45 Q 1309
1343188 1238 1253 14932 14947 TATGGTAAGCTAGGTA 19 Q 1310
1343197 1988 2003 15682 15697 CATAGCTGGATCTATA 63 Q 1311
1343198 N/A N/A 4697 4712 ATAACATAAGACACCT 30 Q 1312
1343206 1544 1559 15238 15253 TAGTAGGCTATTAGGT 31 Q 1313
1343207 N/A N/A 4828 4843 ATCCAGAAGTATGTGT 53 Q 1314
1343229 2362 2377 16056 16071 ATTTAATAGTGTCTCC 59 Q 1315
1091809 2734 2749 16428 16443 GAGTTATAGTATTCTG 46 R 1316
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 6 R 198
1342168 N/A N/A 7464 7479 AGCAATGTAATATCAG 23 R 1317
1342189 1154 1169 14848 14863 ATATGACTAATCTCAC 48 R 1318
1342190 920 935 14614 14629 GTAGATTCTGATAGTT 6 R 1319
1342196 N/A N/A 8089 8104 CTAATCATAAATAGTT 101 R 1320
1342199 184 199 13878 13893 TTTAAGTGGTCGAGAG 6F R 1321
1342202 1987 2002 15681 15696 ATAGCTGGATCTATAA 76 R 1322
1342206 N/A N/A 6831 6846 AATACTAAACTTGGAC 93 R 1323
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1342214 279 294 13973 13988 GTTGAGGCATTTCAAT 69 R 1324
1342219 N/A N/A 5929 5944 TTAATAACTAAGGGCA 66 R 1325
1342252 N/A N/A 13491 13506 ACTACAAGTATTGGAG 90 R 1326
1342257 N/A N/A 6968 6983 AGCCATAAGTGAATGT 44 R 1327
1342263 N/A N/A 11413 11428 TATATAGTAGACTGGG 40 R 1328
1342275 N/A N/A 4946 4961 ACACAATGTATGGTAC 59 R 1329
1342285 N/A N/A 5402 5417 GGTAACTAGACTTTAG 22 R 1330
1342311 395 410 14089 14104 AGATCTAGAGGTTGTA 26 R 1331
1342333 840 855 14534 14549 GACACTTCATTTGTGT 92 R 1332
1342334 N/A N/A 6502 6517 GCTTTACAAGTGTATT 19 R 1333
1342355 749 764 14443 14458 ATTCACCTCAAAAGAG 69 R 1334
1342356 N/A N/A 7860 7875 GTAGAAATGCCAGACT 38 R 1335
1342357 N/A N/A 3850 3865 CTGATAATGTGCATGT 28 R 1336
1342358 N/A N/A 6906 6921 TCATTAGATTTACGAT 69 R 1337
1342394 N/A N/A 9630 9645 TCAGATTATAGCACAA 53 R 1338
1342399 N/A N/A 6646 6661 ATGTTAAAGCTCTGTC 29 R 1339
1342459 N/A N/A 8352 8367 AAAACCTTTGTTGTGG 52 R 1340
1342493 N/A N/A 10117 10132 | GAAGATGTGTAGCAGA 14 R 1341
1342503 1237 1252 14931 14946 | ATGGTAAGCTAGGTAA 27 R 1342
1342518 N/A N/A 3618 3633 AACCAGTAACCAGGAT 47 R 1343
1342535 N/A N/A 7563 7578 ACTAATGTCATATACC 22 R 1344
1342545 N/A N/A 11992 12007 TAGTAGTAGTTTCCAT 45 R 1345
1342554 N/A N/A 8776 8791 ATACAGAGATATGCCC 53 R 1346
1342584 998 1013 14692 14707 ACTTTTCCATACTTGA 19 R 1347
1342587 1456 1471 15150 15165 | ATAGATGGGCCAACAA 70 R 1348
1342615 N/A N/A 7120 7135 TAAGGCTACAGTCTGA 72 R 1349
1342617 N/A N/A 12388 12403 TTAAGGTACAGCTTGT 66 R 1350
1342621 N/A N/A 5024 5039 CTTACTTTGAAACCAC 20 R 1351
1342640 N/A N/A 11726 11741 GACATAGTGACTGTTA 67 R 1352
1342657 354 369 14048 14063 TGATACAGATCAGCAA 61 R 1353
1342703 N/A N/A 9711 9726 CATTAGTTATTAAGGT 110 R 1354
1342705 N/A N/A 3805 3820 AGATGTAAATAGCTCA 11 R 1355
1342721 N/A N/A 6352 6367 CTATTAATGTGAGTGA 56 R 1356
1342742 N/A N/A 4620 4635 AATTAGGATACCTCAG 38 R 1357
1342747 N/A N/A 7353 7368 GTATATGCTGAGCATT 44 R 1358
1342786 N/A N/A 12551 12566 GACAACTTAAACATGC 32 R 1359
1342787 648 663 14342 14357 TAGAAATTTGTGAGCC 19 R 1360
1342789 N/A N/A 3405 3420 ACCAAAGTCAGCGAAA 73 R 1361
1342797 1936 1951 15630 15645 TACCATTTGGTTGATA 67 R 1362
1342798 1866 1881 15560 15575 TGAATTGCAAGGGTCC 32 R 1363
1342804 N/A N/A 12912 12927 GAGTAACAGTGGTTGT 81 R 1364
1342828 N/A N/A 10720 10735 ATACAACAAGCTCCCC 64 R 1365
1342832 1103 1118 14797 14812 CATATGTCTTAGAACA 52 R 1366
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1342843 1542 1557 15236 15251 GTAGGCTATTAGGTAG 19 R 1367
1342851 469 484 14163 14178 GAAGTGGTCTGTTATA 23 R 1368
1342863 2118 2133 15812 15827 CCAAAGTTTGGTGAAT 56 R 1369
1342870 N/A N/A 6176 6191 TGGGTAAGAACTTTGA 40 R 1370
1342884 1207 1222 14901 14916 ATTCACTACAGTGCCT 39 R 1371
1342886 N/A N/A 11118 11133 GCCGTAAAGACATACA 88 R 1372
1342900 N/A N/A 6076 6091 TAACTTGGATTTTAGG 56 R 1373
1342905 1508 1523 15202 15217 ACGAATTGTCAGCTCC 14 R 1374
1342928 N/A N/A 12283 12298 ATTAATAGCTCCAGAG 92 R 1375
1342936 1717 1732 15411 15426 TATGTTGACCCACTTC 26 R 1376
1342958 N/A N/A 13819 13834 TTTAGGTAGCCTGGAA 697 R 1377
1343000 N/A N/A 4696 4711 TAACATAAGACACCTA 74 R 1378
1343005 N/A N/A 11527 11542 GGTAAGTATCAGGCAT 42 R 1379
1343014 N/A N/A 5678 5693 CAGTATATAGAGGATG 24 R 1380
1343035 N/A N/A 5534 5549 TATAATTAAGAGGACC 61 R 1381
1343037 N/A N/A 4350 4365 GAATAGGGTAGAATTC 108 R 1382
1343079 1073 1088 14767 14782 CTACATGTACTAGAAT 80 R 1383
1343087 N/A N/A 8621 8636 AATAGTATCCTGTTTC 37 R 1384
1343090 N/A N/A 4826 4841 CCAGAAGTATGTGTAC 42 R 1385
1343140 538 553 14232 14247 GAATACATATGGTAAC 103 R 1386
1343159 N/A N/A 12080 12095 AGTACTGAAGACTGTC 75 R 1387
1343182 N/A N/A 4207 4222 GCATTAATAGGCAGAA 23 R 1388
1343183 2176 2191 15870 15885 TGCAGTATAGGTGTAA 56 R 1389
1343186 N/A N/A 9474 9489 GACTAAAACTATTAGA 106 R 1390
1343190 1272 1287 14966 14981 GAAGTCTTAAGGTTTC 56 R 1391
1343219 2306 2321 16000 16015 TCAATATTGATGTTAC 45 R 1392
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 21 S 198
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 18 T 198
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 18 U 198
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 19 v 198
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 15 A\ 198
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 15 X 198
1343141 822 837 14516 14531 TTACTTTGATACTTGG 7 AA | 612
1393351 N/A N/A 7362 7377 AATGATGTTGTATATG 77 AA | 1393
1393352 N/A N/A 3808 3823 TTCAGATGTAAATAGC 34 AA | 1394
1393353 557 572 14251 14266 TTTACAAGATCCAACA 65 AA | 1395
1393355 N/A N/A 5498 5513 CGAGTATATTAGGAAA 36 AA | 139%
1393359 1609 1624 15303 15318 ATACATATAACACGCA 25 AA | 1397
1393361 1611 1626 15305 15320 TAATACATATAACACG 92 AA | 1398
1393362 N/A N/A 5497 5512 GAGTATATTAGGAAAT 90 AA | 1399
1343141 822 837 14516 14531 TTACTTTGATACTTGG 4 AB 612
1393365 N/A N/A 4544 4559 TTCTTATTTGTAGTGA 35 AB | 1400
1393368 N/A N/A 4545 4560 GTTCTTATTTGTAGTG 28 AB | 1401
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1393374 N/A N/A 7865 7880 TGGGTGTAGAAATGCC 27 AB | 1402
1393375 1528 1543 15222 15237 AGTTAAGATTTTGCGG 20 AB | 1403
1393376 N/A N/A 7861 7876 TGTAGAAATGCCAGAC 17 AB | 1404
1393377 N/A N/A 4515 4530 CATTTGTCATAGGAAT 38 AB | 1405
1393378 1505 1520 15199 15214 AATTGTCAGCTCCCCT 17 AB | 1406
1393379 876 891 14570 14585 ACAGATGTGAGGAGTC 14 AB | 1407
1393380 N/A N/A 7863 7878 GGTGTAGAAATGCCAG 50 AB | 1408
1393381 N/A N/A 7864 7879 GGGTGTAGAAATGCCA 65 AB | 1409
1393382 1316 1331 15010 15025 TTGGATGTTAGGCTGG 8 AB | 1410
1393383 875 890 14569 14584 CAGATGTGAGGAGTCA 17 AB | 1411
1393384 526 541 14220 14235 TAACAATAAGTTTTAG 96 AB | 1412
1393385 N/A N/A 5504 5519 TGTACACGAGTATATT 33 AB | 1413
1393386 531 546 14225 14240 TATGGTAACAATAAGT 51 AB | 1414
1393387 N/A N/A 4517 4532 AACATTTGTCATAGGA AB | 1415
1393388 89 104 3351 3366 AGAGTATTGTGTTGTA AB | 1416
1393389 N/A N/A 11990 12005 GTAGTAGTTTCCATCA 44 AB | 1417
1393390 530 545 14224 14239 ATGGTAACAATAAGTT 28 AB | 1418
1393391 90 105 3352 3367 TAGAGTATTGTGTTGT 6 AB | 1419
1393392 N/A N/A 4516 4531 ACATTTGTCATAGGAA 17 AB | 1420
1393393 N/A N/A 5503 5518 GTACACGAGTATATTA 28 AB | 1421
1393398 N/A N/A 11991 12006 AGTAGTAGTTTCCATC 15 AB | 1422
1393402 1251 1266 14945 14960 TCCAAAGATATAGTAT 33 AB | 1423
1393403 1543 1558 15237 15252 AGTAGGCTATTAGGTA 12 AB | 1424
1393407 N/A N/A 11995 12010 TAATAGTAGTAGTTTC 68 AB | 1425
1393440 1262 1277 14956 14971 GGTTTCATGATTCCAA 9 AB | 1426
1393444 1263 1278 14957 14972 AGGTTTCATGATTCCA 11 AB | 1427
1393470 1266 1281 14960 14975 TTAAGGTTTCATGATT 31 AB | 1428
1393497 623 638 14317 14332 AAATCAACAGTTGCAT 38 AB | 1429
1393531 627 642 14321 14336 GAGGAAATCAACAGTT 14 AB | 1430
1393549 N/A N/A 7282 7297 GTATTTTTGGTGGTAT 10 AB | 1431
1393556 N/A N/A 7283 7298 AGTATTTTTGGTGGTA 6 AB | 1432
1393576 N/A N/A 7286 7301 TTCAGTATTTTTGGTG 30 AB | 1433
1393580 N/A N/A 7285 7300 TCAGTATTTTTGGTGG 49 AB | 1434
1393582 N/A N/A 7287 7302 CTTCAGTATTITTTGGT 45 AB | 1435
1393587 N/A N/A 12085 12100 TGTTAAGTACTGAAGA 60 AB | 1436
1393597 N/A N/A 12086 12101 ATGTTAAGTACTGAAG 66 AB | 1437
1393605 N/A N/A 12088 12103 TGATGTTAAGTACTGA 20 AB | 1438
1393632 N/A N/A 12090 12105 TTTGATGTTAAGTACT 59 AB | 1439
1393651 539 554 14233 14248 TGAATACATATGGTAA 39 AB | 1440
1393702 N/A N/A 7560 7575 AATGTCATATACCATG 65 AB | 1441
1393711 N/A N/A 7561 7576 TAATGTCATATACCAT 48 AB | 1442
1393734 N/A N/A 7565 7580 TGACTAATGTCATATA 84 AB | 1443
1393751 N/A N/A 7566 7581 TTGACTAATGTCATAT 86 AB | 1444
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1393767 1566 1581 15260 15275 TATCAGTAAGGTTTAT 51 AB | 1445
1393790 1271 1286 14965 14980 AAGTCTTAAGGTTTCA 14 AB | 1446
1393805 N/A N/A 5847 5862 TGTAATGCTATGCATA 29 AB | 1447
1393817 N/A N/A 5848 5863 ATGTAATGCTATGCAT 87 AB | 1448
1393834 N/A N/A 5851 5866 AGAATGTAATGCTATG 33 AB | 1449
1393876 1318 1333 15012 15027 CATTGGATGTTAGGCT 17 AB | 1450
1393884 N/A N/A 6941 6956 TTTTTGGACTTGTGGT 21 AB | 1451
1393921 N/A N/A 6944 6959 CCTTTTTTGGACTTGT AB | 1452
1393923 N/A N/A 6945 6960 CCCTTTTTTGGACTTG AB | 1453
1393926 N/A N/A 7356 7371 GTTGTATATGCTGAGC AB | 1454
1393953 N/A N/A 7358 7373 ATGTTGTATATGCTGA 10 AB | 1455
1393964 N/A N/A 11998 12013 ACTTAATAGTAGTAGT 73 AB | 1456
1393989 N/A N/A 7279 7294 TTTTTGGTGGTATTCC 14 AB | 1457
1394015 N/A N/A 12092 12107 GATTTGATGTTAAGTA 38 AB | 1458
1394018 N/A N/A 7558 7573 TGTCATATACCATGTT 22 AB | 1459
1394035 N/A N/A 7568 7583 TTTTGACTAATGTCAT 74 AB | 1460
1394055 N/A N/A 5845 5860 TAATGCTATGCATAAA 76 AB | 1461
1394059 N/A N/A 5855 5870 ATTAAGAATGTAATGC 56 AB | 1462
1394075 N/A N/A 6947 6962 TACCCTTTTTTGGACT 44 AB | 1463
1394098 N/A N/A 5411 5426 ATTTGGAGAGGTAACT 56 AB | 1464
1394099 N/A N/A 3811 3826 TAGTTCAGATGTAAAT 84 AB | 1465
1394100 1605 1620 15299 15314 | ATATAACACGCAAAAT 83 AB | 1466
1394101 N/A N/A 5421 5436 ATATTGTCTAATTTGG 40 AB | 1467
1394103 N/A N/A 5494 5509 TATATTAGGAAATTGC 35 AB | 1468
1394104 643 658 14337 14352 ATTTGTGAGCCATGTT 13 AB | 1469
1394106 N/A N/A 4238 4253 ACTGGAGGATAATAAC 73 AB | 1470
1394108 N/A N/A 5505 5520 GTGTACACGAGTATAT 33 AB | 1471
1394109 N/A N/A 5495 5510 GTATATTAGGAAATTG 78 AB | 1472
1394110 N/A N/A 7857 7872 GAAATGCCAGACTCCT 41 AB | 1473
1394111 523 538 14217 14232 CAATAAGTTTTAGTCT 100 AB | 1474
1394112 1309 1324 15003 15018 | TTAGGCTGGAATGGAA 26 AB | 1475
1394113 N/A N/A 4537 4552 TTGTAGTGAGCAATAG 19 AB | 1476
1343141 822 837 14516 14531 TTACTTTGATACTTGG 7 Y 612
1343141 822 837 14516 14531 TTACTTTGATACTTGG 6 V4 612
1343141 822 837 14516 14531 TTACTTTGATACTTGG 3 AC | 612
1393354 N/A N/A 4236 4251 TGGAGGATAATAACTT 26 AC | 1477
1393356 N/A N/A 4235 4250 GGAGGATAATAACTTG 30 AC | 1478
1393357 N/A N/A 5413 5428 TAATTTGGAGAGGTAA 75 AC | 1479
1393358 N/A N/A 4231 4246 GATAATAACTTGACAA 59 AC | 1480
1393360 N/A N/A 5418 5433 TTGTCTAATTTGGAGA 64 AC | 1481
1393363 N/A N/A 5417 5432 TGTCTAATTTGGAGAG 50 AC | 1482
1393364 N/A N/A 5419 5434 ATTGTCTAATTTGGAG 36 AC | 1483
1343141 822 837 14516 14531 TTACTTTGATACTTGG 4 AD | 612
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1393366 N/A N/A 4540 4555 TATTTGTAGTGAGCAA 25 AD | 1484
1393367 647 662 14341 14356 AGAAATTTGTGAGCCA 5 AD | 1485
1393369 646 661 14340 14355 GAAATTTGTGAGCCAT 6 AD | 1486
1393370 650 665 14344 14359 GATAGAAATTTGTGAG 19 AD | 1487
1393371 645 660 14339 14354 AAATTTGTGAGCCATG 16 AD | 1488
1393372 N/A N/A 4541 4556 TTATTTGTAGTGAGCA 6 AD | 1489
1393373 N/A N/A 4539 4554 ATTTGTAGTGAGCAAT 39 AD [ 1490
1343141 822 837 14516 14531 TTACTTTGATACTTGG 4 AE 612
1343141 822 837 14516 14531 TTACTTTGATACTTGG 6 AF 612
1343141 822 837 14516 14531 TTACTTTGATACTTGG 3 AG | 612
1343141 822 837 14516 14531 TTACTTTGATACTTGG 6 AH | 612

Example 3: Effect of mixed MOE and cEt, uniform phosphorothioate modified oligonucleotides on human PLN

RNA in vitro, single dose

Modified oligonucleotides complementary to human PLN nucleic acid were designed and tested for their single

dose effects on PLN RNA in vitro. The modified oligonucleotides were tested in a series of experiments that had the
same culture conditions.

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3”): kkdddddddddkekek; wherein each “d” represents a 2’-f-D-deoxyribosyl
sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssss; wherein each “s”
represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

“Start site” indicates the 5’-most nucleoside to which the modified oligonucleotide is complementary in the
target nucleic acid sequence. “Stop site” indicates the 3°-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the table below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both.
“N/A” indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid
sequence.

Cultured iCell® cardiomyocytes? (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 6000 nM by free uptake at a density of 8,000 cells per well. After a
treatment period of approximately 72 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40402 (described
herein above). PLN RNA levels were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of
PLN RNA is presented in the table below as percent PLN RNA relative to the amount in untreated control cells (%
UTC).

Each separate experimental analysis described in this example is identified by a letter ID in the table column

below labeled “AID” (Analysis ID). In the table below, Compound Nos. 1121455 and 1343141 (described herein above)

were used as benchmarks.
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Table 3. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 6000 nM in iCell® cardiomyocytes?

Compound Sflg IID SIES IID SIES IZD SIES IZD . ' PLN SEQ

Number Start Stop Start Stop Sequence (3" to 3') U(;‘/E) AID 1311())
Site Site Site Site

1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 21 S 198
1343235 258 273 13952 13967 AGGCTCTTCTTATAGC 87 S 250
1343237 279 294 13973 13988 GTTGAGGCATTTCAAT 88 S 1324
1343242 266 281 13960 13975 AATGGTTGAGGCTCTT 107 S 176
1343243 275 290 13969 13984 AGGCATTTCAATGGTT 44 S 254
1343244 402 417 14096 14111 | AAGCTGCAGATCTAGA 99 S 1491
1343247 810 825 14504 14519 TTGGTGAAGACCTGAA 82 S 1492
1343250 411 426 14105 14120 | TGATGTGGCAAGCTGC 65 S 1493
1343254 1074 1089 14768 14783 CCTACATGTACTAGAA 49 S 1272
1343259 818 833 14512 14527 TTTGATACTTGGTGAA 25 S 794
1343261 1009 1024 14703 14718 AGTATGGCCTTACTTT 128 S 1190
1343262 909 924 14603 14618 | TAGTTACTACAAATAG 92 S 795
1343263 920 935 14614 14629 GTAGATTCTGATAGTT 28 S 1319
1343268 1252 1267 14946 14961 TTCCAAAGATATAGTA 35 S 812
1343270 1242 1257 14936 14951 ATAGTATGGTAAGCTA 60 S 44
1343271 1130 1145 14824 14839 ATTAACCACCAGTTCT 96 S 263
1343272 1140 1155 14834 14849 ACTGTCACATATTAAC 61 S 1494
1343274 1516 1531 15210 15225 | GCGGACCCACGAATTG 68 S 1083
1343278 1545 1560 15239 15254 | ATAGTAGGCTATTAGG 18 S 1223
1343281 1535 1550 15229 15244 ATTAGGTAGTTAAGAT 66 S 126
1343284 N/A N/A 3622 3637 GACAAACCAGTAACCA 64 S 1099
1343287 N/A N/A 4204 4219 TTAATAGGCAGAAATC 91 S 377
1343292 N/A N/A 4214 4229 ACTATAGGCATTAATA 110 S 938
1343293 N/A N/A 3612 3627 TAACCAGGATCAAAGA 73 S 562
1343397 563 578 14257 14272 TTCATGTTTACAAGAT 69 S 1495
1343398 78 93 3340 3355 TTGTATGAAGTCTTAC 89 S 945
1343401 559 574 14253 14268 | TGTTTACAAGATCCAA 25 S 799
1343404 74 89 3336 3351 ATGAAGTCTTACGGGT 80 S 1140
1343406 263 278 13957 13972 GGTTGAGGCTCTTCTT 40 S 251
1343408 271 286 13965 13980 ATTTCAATGGTTGAGG 67 S 253
1343410 269 284 13963 13978 TTCAATGGTTGAGGCT 77 S 104
1343411 273 288 13967 13982 GCATTTCAATGGTTGA 51 S 90
1343417 406 421 14100 14115 TGGCAAGCTGCAGATC 81 S 108
1343419 372 387 14066 14081 TTCAGAGAAGCATCAC 91 S 697
1343420 399 414 14093 14108 | CTGCAGATCTAGAGGT 67 S 1090
1343422 395 410 14089 14104 | AGATCTAGAGGTTGTA 32 S 1331
1343425 368 383 14062 14077 GAGAAGCATCACGATG 70 S 788
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1343429 821 836 14515 14530 TACTTTGATACTTGGT 23 S 680
1343431 815 830 14509 14524 GATACTTGGTGAAGAC 34 S 34

1343433 711 726 14405 14420 AAGTGAACTTGTTGGC 104 S 762
1343435 707 722 14401 14416 GAACTTGTTGGCAGTG 50 S 915
1343437 990 1005 14684 14699 ATACTTGATTCTCATC 36 S 647
1343439 913 928 14607 14622 CTGATAGTTACTACAA 36 S 611
1343440 917 932 14611 14626 GATTCTGATAGTTACT 31 S 457
1343442 915 930 14609 14624 TTCTGATAGTTACTAC 27 S 110
1343443 825 840 14519 14534 TTATTACTTTGATACT 40 S 522
1343446 1069 1084 14763 14778 ATGTACTAGAATTCTG 58 S 112
1343449 1019 1034 14713 14728 ATTATGTAAGAGTATG 76 S 831
1343451 1016 1031 14710 14725 ATGTAAGAGTATGGCC 105 S 111
1343454 994 1009 14688 14703 TTCCATACTTGATTCT 49 S 464
1343455 1014 1029 14708 14723 GTAAGAGTATGGCCTT 78 S 36

1343457 1134 1149 14828 14843 ACATATTAACCACCAG 28 S 188
1343461 1138 1153 14832 14847 TGTCACATATTAACCA 26 S 713
1343464 1132 1147 14826 14841 ATATTAACCACCAGTT 28 S 38

1343465 1136 1151 14830 14845 TCACATATTAACCACC 43 S 39

1343468 1511 1526 15205 15220 CCCACGAATTGTCAGC 48 S 124
1343469 1509 1524 15203 15218 CACGAATTGTCAGCTC 86 S 274
1343472 1504 1519 15198 15213 ATTGTCAGCTCCCCTA 36 S 1496
1343474 1506 1521 15200 15215 GAATTGTCAGCTCCCC 40 S 1491
1343475 1247 1262 14941 14956 AAGATATAGTATGGTA 11 S 45

1343478 1558 1573 15252 15267 AGGTTTATGGTCAATA 14 S 278
1343480 1556 1571 15250 15265 GTTTATGGTCAATAGT 47 S 202
1343481 1540 1555 15234 15249 AGGCTATTAGGTAGTT 41 S 127
1343482 1524 1539 15218 15233 AAGATTTTGCGGACCC 76 S 913
1343484 1520 1535 15214 15229 TTTTGCGGACCCACGA 50 S 1497
1343485 1513 1528 15207 15222 GACCCACGAATTGTCA 87 S 1279
1343487 1562 1577 15256 15271 AGTAAGGTTTATGGTC 50 S 128
1343488 N/A N/A 3802 3817 TGTAAATAGCTCAGTT 30 S 466
1343489 2184 2199 15878 15893 TTGGATTATGCAGTAT 79 S 287
1343490 N/A N/A 3617 3632 ACCAGTAACCAGGATC 73 S 296
1343492 2180 2195 15874 15889 ATTATGCAGTATAGGT 49 S 1013
1343495 1564 1579 15258 15273 TCAGTAAGGTTTATGG 11 S 580
1343496 N/A N/A 11632 11647 TTTTATACATCCCATA 79 S 932
1343498 N/A N/A 6410 6425 GGTAGTATTGAGAAAG 41 S 1498
1343499 N/A N/A 6406 6421 GTATTGAGAAAGTCTT 54 S 748
1343501 N/A N/A 3806 3821 CAGATGTAAATAGCTC 52 S 1275
1343505 N/A N/A 4209 4224 AGGCATTAATAGGCAG 39 S 222
1343514 N/A N/A 11636 11651 GTCCTTTTATACATCC 74 S 735
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 18 T 198
1343236 365 380 14059 14074 | AAGCATCACGATGATA 108 T 106

155




WO 2022/173976 PCT/US2022/016015

1343238 81 96 3343 3358 GTGTTGTATGAAGTCT 27 T 818
1343240 556 571 14250 14265 TTACAAGATCCAACAG 41 T 258
1343241 71 86 3333 3348 AAGTCTTACGGGTGTT 22 T 1228
1343245 820 835 14514 14529 ACTTTGATACTTGGTG 61 T 728
1343246 714 729 14408 14423 ATGAAGTGAACTTGTT 67 T 572
1343248 704 719 14398 14413 CTTGTTGGCAGTGCAG 79 T 1055
1343251 401 416 14095 14110 | AGCTGCAGATCTAGAG 85 T 1499
1343252 392 407 14086 14101 TCTAGAGGTTGTAGCA 45 T 370
1343255 828 843 14522 14537 GTGTTATTACTTTGAT 15 T 320
1343256 1129 1144 14823 14838 TTAACCACCAGTTCTC 68 T 990
1343257 987 1002 14681 14696 CTTGATTCTCATCAAC 66 T 797
1343258 919 934 14613 14628 TAGATTCTGATAGTTA 27 T 1500
1343260 997 1012 14691 14706 CTTTTCCATACTTGAT 31 T 1501
1343264 1139 1154 14833 14848 CTGTCACATATTAACC 24 T 1502
1343265 1515 1530 15209 15224 CGGACCCACGAATTGT 56 T 1092
1343266 1505 1520 15199 15214 AATTGTCAGCTCCCCT 40 T 1406
1343267 1501 1516 15195 15210 GTCAGCTCCCCTAACC 87 T 1503
1343269 1141 1156 14835 14850 CACTGTCACATATTAA 52 T 1504
1343273 1131 1146 14825 14840 TATTAACCACCAGTTC 34 T 886
1343275 1557 1572 15251 15266 GGTTTATGGTCAATAG 13 T 910
1343276 1567 1582 15261 15276 TTATCAGTAAGGTTTA 48 T 502
1343277 1553 1568 15247 15262 TATGGTCAATAGTAGG 16 T 1142
1343279 1527 1542 15221 15236 GTTAAGATTTTGCGGA 46 T 51

1343282 1563 1578 15257 15272 CAGTAAGGTTTATGGT 29 T 638
1343283 1517 1532 15211 15226 TGCGGACCCACGAATT 81 T 275
1343285 N/A N/A 11639 11654 TAAGTCCTTTTATACA 91 T 1505
1343286 N/A N/A 6413 6428 GGAGGTAGTATTGAGA 50 T 410
1343288 N/A N/A 3809 3824 GTTCAGATGTAAATAG 55 T 1100
1343289 N/A N/A 6403 6418 TTGAGAAAGTCTTAAG 78 T 885
1343291 N/A N/A 3799 3814 AAATAGCTCAGTTCTG 85 T 560
1343399 261 276 13955 13970 TTGAGGCTCTTCTTAT 100 T 1506
1343400 76 91 3338 3353 GTATGAAGTCTTACGG 72 T 167
1343402 561 576 14255 14270 CATGTTTACAAGATCC 56 T 91

1343407 274 289 13968 13983 GGCATTTCAATGGTTG 45 T 178
1343409 272 287 13966 13981 CATTTCAATGGTTGAG 91 T 28

1343412 268 283 13962 13977 TCAATGGTTGAGGCTC 82 T 27

1343413 270 285 13964 13979 TTTCAATGGTTGAGGC 53 T 177
1343415 265 280 13959 13974 ATGGTTGAGGCTCTTC 44 T 103

1343416 276 291 13970 13985 GAGGCATTTCAATGGT 72 T 29

1343418 404 419 14098 14113 GCAAGCTGCAGATCTA 39 T 1507
1343421 397 412 14091 14106 GCAGATCTAGAGGTTG 37 T 32

1343423 370 385 14064 14079 | CAGAGAAGCATCACGA 75 T 256
1343426 408 423 14102 14117 TGTGGCAAGCTGCAGA 84 T 1508
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1343427 813 828 14507 14522 TACTTGGTGAAGACCT 67 T 1045
1343428 823 838 14517 14532 ATTACTTTGATACTTG 40 T 260
1343430 817 832 14511 14526 TTGATACTTGGTGAAG 29 T 895
1343434 709 724 14403 14418 GTGAACTTGTTGGCAG 45 T 259
1343436 992 1007 14686 14701 CCATACTTGATTCTCA 34 T 185
1343438 916 931 14610 14625 ATTCTGATAGTTACTA 32 T 505
1343444 914 929 14608 14623 TCTGATAGTTACTACA 29 T 35

1343445 912 927 14606 14621 TGATAGTTACTACAAA 70 T 655
1343447 1012 1027 14706 14721 AAGAGTATGGCCTTAC 91 T 993

1343448 1067 1082 14761 14776 GTACTAGAATTCTGTG 51 T 37

1343452 1017 1032 14711 14726 TATGTAAGAGTATGGC 24 T 186
1343453 1015 1030 14709 14724 TGTAAGAGTATGGCCT 86 T 920
1343456 1071 1086 14765 14780 ACATGTACTAGAATTC 118 T 1509
1343458 1245 1260 14939 14954 GATATAGTATGGTAAG 37 T 1046
1343460 1137 1152 14831 14846 GTCACATATTAACCAC 56 T 802
1343462 1135 1150 14829 14844 CACATATTAACCACCA 31 T 264
1343463 1133 1148 14827 14842 CATATTAACCACCAGT 53 T 113

1343467 1249 1264 14943 14958 CAAAGATATAGTATGG 16 T 942
1343470 1512 1527 15206 15221 ACCCACGAATTGTCAG 141 T 199
1343471 1510 1525 15204 15219 CCACGAATTGTCAGCT 43 T 49

1343473 1508 1523 15202 15217 ACGAATTGTCAGCTCC 70 T 1374
1343477 1522 1537 15216 15231 GATTTTGCGGACCCAC 41 T 125
1343479 1542 1557 15236 15251 GTAGGCTATTAGGTAG 37 T 1367
1343483 1538 1553 15232 15247 GCTATTAGGTAGTTAA 43 T 277
1343486 N/A N/A 3619 3634 AAACCAGTAACCAGGA 46 T 1263
1343491 N/A N/A 3615 3630 CAGTAACCAGGATCAA 60 T 444
1343493 1560 1575 15254 15269 TAAGGTTTATGGTCAA 24 T 704
1343494 2182 2197 15876 15891 GGATTATGCAGTATAG 49 T 211

1343497 N/A N/A 3804 3819 GATGTAAATAGCTCAG 33 T 71

1343500 N/A N/A 6408 6423 TAGTATTGAGAAAGTC 68 T 301

1343502 N/A N/A 4211 4226 ATAGGCATTAATAGGC 36 T 1117
1343503 N/A N/A 4207 4222 GCATTAATAGGCAGAA 50 T 1388
1343508 N/A N/A 11634 11649 CCTTTTATACATCCCA 76 T 85

1343141 822 837 14516 14531 TTACTTTGATACTTGG 7 Y 612
1393478 N/A N/A 3807 3822 TCAGATGTAAATAGCT 62 Y 1225
1393479 N/A N/A 7359 7374 GATGTTGTATATGCTG 42 Y 1187
1393480 N/A N/A 3805 3820 AGATGTAAATAGCTCA 43 Y 1355
1393481 N/A N/A 7360 7375 TGATGTTGTATATGCT 30 Y 1510
1393482 N/A N/A 5497 5512 GAGTATATTAGGAAAT 56 Y 1399
1393483 N/A N/A 7358 7373 ATGTTGTATATGCTGA 39 Y 1455
1393484 1611 1626 15305 15320 TAATACATATAACACG 88 Y 1398
1393485 1609 1624 15303 15318 ATACATATAACACGCA 38 Y 1397
1393486 N/A N/A 5498 5513 CGAGTATATTAGGAAA 12 Y 1396
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1393487 N/A N/A 5501 5516 ACACGAGTATATTAGG 31 Y 609
1393488 1607 1622 15301 15316 | ACATATAACACGCAAA 30 Y 54

1393489 N/A N/A 5502 5517 TACACGAGTATATTAG 46 Y 538
1393490 N/A N/A 5500 5515 CACGAGTATATTAGGA 19 Y 675
1393491 1610 1625 15304 15319 AATACATATAACACGC 41 Y 426
1393492 1608 1623 15302 15317 TACATATAACACGCAA 22 Y 129
1393493 N/A N/A 5499 5514 ACGAGTATATTAGGAA 8 Y 737
1393494 N/A N/A 4234 4249 GAGGATAATAACTTGA 61 Y 665
1393495 N/A N/A 4233 4248 AGGATAATAACTTGAC 30 Y 740
1393496 N/A N/A 4235 4250 GGAGGATAATAACTTG 58 Y 1478
1393498 N/A N/A 4236 4251 TGGAGGATAATAACTT 65 Y 1477
1393499 N/A N/A 4232 4247 GGATAATAACTTGACA 31 Y 809
1393500 N/A N/A 5415 5430 TCTAATTTGGAGAGGT 74 Y 1149
1393501 N/A N/A 5413 5428 TAATTTGGAGAGGTAA 49 Y 1479
1393502 N/A N/A 4231 4246 GATAATAACTTGACAA 72 Y 1480
1393503 N/A N/A 5414 5429 CTAATTTGGAGAGGTA 19 Y 1202
1393504 N/A N/A 5417 5432 TGTCTAATTTGGAGAG 78 Y 1482
1393505 647 662 14341 14356 AGAAATTTGTGAGCCA 33 Y 1485
1393506 N/A N/A 5419 5434 ATTGTCTAATTTGGAG 49 Y 1483
1393507 N/A N/A 5418 5433 TTGTCTAATTTGGAGA 66 Y 1481
1393508 648 663 14342 14357 TAGAAATTTGTGAGCC 36 Y 1360
1393509 646 661 14340 14355 GAAATTTGTGAGCCAT 31 Y 1486
1393510 N/A N/A 5416 5431 GTCTAATTTGGAGAGG 96 Y 1051
1393511 649 664 14343 14358 ATAGAAATTTGTGAGC 47 Y 1253
1393512 645 660 14339 14354 AAATTTGTGAGCCATG 35 Y 1488
1393513 650 665 14344 14359 GATAGAAATTTGTGAG 70 Y 1487
1393514 N/A N/A 4541 4556 TTATTTGTAGTGAGCA 19 Y 1489
1393515 N/A N/A 4540 4555 TATTTGTAGTGAGCAA 25 Y 1484
1393516 N/A N/A 4539 4554 ATTTGTAGTGAGCAAT 62 Y 1490
1393517 1311 1326 15005 15020 TGTTAGGCTGGAATGG 35 Y 46

1393518 N/A N/A 4543 4558 TCTTATTTGTAGTGAG 59 Y 480
1393519 651 666 14345 14360 GGATAGAAATTTGTGA 30 Y 1207
1393520 1312 1327 15006 15021 ATGTTAGGCTGGAATG 30 Y 630
1393521 N/A N/A 4545 4560 GTTCTTATTTGTAGTG 59 Y 1401
1393522 N/A N/A 4542 4557 CTTATTTGTAGTGAGC 38 Y 598
1393523 N/A N/A 4544 4559 TTCTTATTTGTAGTGA 56 Y 1400
1393524 1313 1328 15007 15022 GATGTTAGGCTGGAAT 22 Y 587
1393525 1314 1329 15008 15023 GGATGTTAGGCTGGAA 16 Y 519
1393526 N/A N/A 7862 7877 GTGTAGAAATGCCAGA 67 Y 1294
1393527 1316 1331 15010 15025 TTGGATGTTAGGCTGG 50 Y 1410
1393528 N/A N/A 7863 7878 GGTGTAGAAATGCCAG 70 Y 1408
1393529 N/A N/A 7860 7875 GTAGAAATGCCAGACT 43 Y 1335
1393530 N/A N/A 7859 7874 TAGAAATGCCAGACTC 69 Y 359
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1393532 N/A N/A 7861 7876 TGTAGAAATGCCAGAC 61 Y 1404
1393533 1315 1330 15009 15024 TGGATGTTAGGCTGGA 122 Y 1511
1393534 1529 1544 15223 15238 TAGTTAAGATTTTGCG 36 Y 819
1393535 875 890 14569 14584 | CAGATGTGAGGAGTCA 27 Y 1411
1393536 879 894 14573 14588 | ATAACAGATGTGAGGA 56 Y 1072
1393537 876 891 14570 14585 | ACAGATGTGAGGAGTC 22 Y 1407
1393538 1528 1543 15222 15237 AGTTAAGATTTTGCGG 25 Y 1403
1393539 N/A N/A 7865 7880 TGGGTGTAGAAATGCC 47 Y 1402
1393540 877 892 14571 14586 | AACAGATGTGAGGAGT 26 Y 1136
1393541 1530 1545 15224 15239 GTAGTTAAGATTTTGC 20 Y 752
1393542 1507 1522 15201 15216 CGAATTGTCAGCTCCC 50 Y 339
1393543 N/A N/A 7864 7879 GGGTGTAGAAATGCCA 92 Y 1409
1393544 86 101 3348 3363 GTATTGTGTTGTATGA 41 Y 1512
1393545 1533 1548 15227 15242 TAGGTAGTTAAGATTIT 50 Y 613

1393546 1531 1546 15225 15240 GGTAGTTAAGATTTTG 35 Y 689
1393547 N/A N/A 4517 4532 AACATTTGTCATAGGA 28 Y 1415
1393548 N/A N/A 4515 4530 CATTTGTCATAGGAAT 29 Y 1405
1393550 N/A N/A 5503 5518 GTACACGAGTATATTA 75 Y 1421
1393551 N/A N/A 4516 4531 ACATTTGTCATAGGAA 22 Y 1420
1393552 N/A N/A 4519 4534 TTAACATTTGTCATAG 38 Y 708
1393553 N/A N/A 4518 4533 TAACATTTGTCATAGG 25 Y 828
1393555 87 102 3349 3364 AGTATTGTGTTGTATG 25 Y 1513
1393557 90 105 3352 3367 TAGAGTATTGTGTTGT 37 Y 1419
1393559 88 103 3350 3365 GAGTATTGTGTTGTAT 24 Y 756
1393562 89 104 3351 3366 AGAGTATTGTGTTGTA 15 Y 1416
1343141 822 837 14516 14531 TTACTTTGATACTTGG 6 Z 612
1393394 557 572 14251 14266 TTTACAAGATCCAACA 52 z 1395
1393395 1317 1332 15011 15026 ATTGGATGTTAGGCTG 53 Z 1514
1393396 558 573 14252 14267 GTTTACAAGATCCAAC 25 Z 33

1393397 1318 1333 15012 15027 CATTGGATGTTAGGCT 33 Z 1450
1393399 1319 1334 15013 15028 GCATTGGATGTTAGGC 24 z 121

1393400 560 575 14254 14269 ATGTTTACAAGATCCA 19 Z 700
1393401 562 571 14256 14271 TCATGTTTACAAGATC 43 Z 1515
1393404 1321 1336 15015 15030 CTGCATTGGATGTTAG 24 Z 196
1393405 N/A N/A 11990 12005 GTAGTAGTTTCCATCA 42 Z 1417
1393406 N/A N/A 11991 12006 AGTAGTAGTTTCCATC 38 z 1422
1393408 1559 1574 15253 15268 AAGGTTTATGGTCAAT 28 z 784
1393409 1322 1337 15016 15031 CCTGCATTGGATGTTA 60 Z 1516
1393410 1323 1338 15017 15032 GCCTGCATTGGATGTT 37 Z 1517
1393411 1561 1576 15255 15270 GTAAGGTTTATGGTCA 29 z 33

1393412 N/A N/A 11992 12007 TAGTAGTAGTTTCCAT 59 z 1345
1393413 1320 1335 15014 15029 TGCATTGGATGTTAGG 27 Z 392
1393414 1264 1279 14958 14973 AAGGTTTCATGATTCC 22 Z 632
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1393415 1267 1282 14961 14976 CTTAAGGTTTCATGAT 60 z 195
1393416 N/A N/A 11995 12010 TAATAGTAGTAGTTTC 84 z 1425
1393417 1263 1278 14957 14972 AGGTTTCATGATTCCA 43 Z 1427
1393418 N/A N/A 11994 12009 AATAGTAGTAGTTTCC 79 Z 1166
1393419 1265 1280 14959 14974 TAAGGTTTCATGATTC 30 Z 615
1393420 N/A N/A 11993 12008 ATAGTAGTAGTTTCCA 53 z 1243
1393421 1262 1277 14956 14971 GGTTTCATGATTCCAA 31 Z 1426
1393422 1266 1281 14960 14975 TTAAGGTTTCATGATT 58 Z 1428
1393423 622 637 14316 14331 AATCAACAGTTGCATT 40 Z 1518
1393424 627 642 14321 14336 | GAGGAAATCAACAGTT 39 z 1430
1393425 625 640 14319 14334 GGAAATCAACAGTTGC 33 Z 564
1393426 624 639 14318 14333 GAAATCAACAGTTGCA 44 Z 644
1393427 N/A N/A 7287 7302 CTTCAGTATTTTTGGT 41 Z 1435
1393428 N/A N/A 7286 7301 TTCAGTATTTTTGGTG 30 z 1433
1393429 N/A N/A 7284 7299 CAGTATTTTTGGTGGT 63 Z 642
1393430 623 638 14317 14332 AAATCAACAGTTGCAT 35 Z 1429
1393431 N/A N/A 7282 7297 GTATTTTTGGTGGTAT 35 Z 1431
1393432 N/A N/A 7285 7300 TCAGTATTTTTGGTGG 89 Z 1434
1393433 N/A N/A 7283 7298 AGTATTTTTGGTGGTA 51 z 1432
1393434 N/A N/A 12090 12105 TTTGATGTTAAGTACT 82 Z 1439
1393435 N/A N/A 12085 12100 TGTTAAGTACTGAAGA 47 Z 1436
1393436 538 553 14232 14247 GAATACATATGGTAAC 38 Z 1386
1393437 N/A N/A 12086 12101 ATGTTAAGTACTGAAG 48 z 1437
1393438 N/A N/A 12084 12099 GTTAAGTACTGAAGAC 77 Z 1125
1393439 539 554 14233 14248 TGAATACATATGGTAA 48 Z 1440
1393441 N/A N/A 12087 12102 GATGTTAAGTACTGAA 39 Z 1031
1393442 N/A N/A 12088 12103 TGATGTTAAGTACTGA 51 z 1438
1393443 N/A N/A 12089 12104 TTGATGTTAAGTACTG 73 Z 1519
1393445 N/A N/A 7563 7578 ACTAATGTCATATACC 88 Z 1344
1393446 N/A N/A 7561 7576 TAATGTCATATACCAT 70 Z 1442
1393447 N/A N/A 7564 7579 GACTAATGTCATATAC 90 Z 1244
1393448 N/A N/A 7562 7577 CTAATGTCATATACCA 49 Z 353
1393449 1565 1580 15259 15274 ATCAGTAAGGTTTATG 58 Z 203
1393450 N/A N/A 7560 7575 AATGTCATATACCATG 38 Z 1441
1393451 N/A N/A 7566 7581 TTGACTAATGTCATAT 110 Z 1444
1393452 N/A N/A 7565 7580 TGACTAATGTCATATA 59 z 1443
1393453 541 556 14235 14250 GATGAATACATATGGT 16 z 1262
1393454 1271 1286 14965 14980 AAGTCTTAAGGTTTCA 41 Z 1446
1393455 1268 1283 14962 14977 TCTTAAGGTTTCATGA 64 Z 533
1393456 1269 1284 14963 14978 GTCTTAAGGTTTCATG 22 z 454
1393457 N/A N/A 5848 5863 ATGTAATGCTATGCAT 91 z 1448
1393458 1270 1285 14964 14979 AGTCTTAAGGTTTCAT 32 Z 338
1393459 N/A N/A 5851 5866 AGAATGTAATGCTATG 49 Z 1449
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1393460 N/A N/A 5847 5862 TGTAATGCTATGCATA 81 z 1447
1393461 N/A N/A 5850 5865 GAATGTAATGCTATGC 39 z 732
1393462 1272 1287 14966 14981 GAAGTCTTAAGGTTTC 36 Z 1391
1393463 1566 1581 15260 15275 TATCAGTAAGGTTTAT 54 Z 1445
1393464 N/A N/A 6943 6958 CTTTTTTGGACTTGTG 12 Z 77

1393465 N/A N/A 6945 6960 CCCTTTTTTGGACTTG 39 z 1453
1393466 N/A N/A 6939 6954 TTTGGACTTGTGGTAA 49 Z 1520
1393467 N/A N/A 6941 6956 TTTTTGGACTTGTGGT 29 Z 1451
1393468 N/A N/A 7357 7372 TGTTGTATATGCTGAG 59 Z 1521
1393469 N/A N/A 6942 6957 TTTTTTGGACTTGTGG 30 z 585

1393471 N/A N/A 7356 7371 GTTGTATATGCTGAGC 31 Z 1454
1393472 N/A N/A 6940 6955 TTTTGGACTTGTGGTA 25 Z 1522
1393473 N/A N/A 6944 6959 CCTTTTTTGGACTTGT 35 Z 1452
1393474 N/A N/A 3803 3818 ATGTAAATAGCTCAGT 37 z 378
1393475 N/A N/A 3808 3823 TTCAGATGTAAATAGC 53 Z 1394
1393476 N/A N/A 7362 7377 AATGATGTTGTATATG 60 Z 1393
1393477 N/A N/A 7361 7376 ATGATGTTGTATATGC 33 Z 1523
1393554 526 541 14220 14235 TAACAATAAGTTTTAG 77 AA | 1412
1393558 530 545 14224 14239 ATGGTAACAATAAGTT 39 AA | 1418
1393560 528 543 14222 14237 GGTAACAATAAGTTTT 56 AA | 450
1393561 529 544 14223 14238 TGGTAACAATAAGTTT 63 AA | 358
1393563 91 106 3353 3368 ATAGAGTATTGTGTTG 31 AA | 636
1393564 531 546 14225 14240 TATGGTAACAATAAGT 62 AA | 1414
1393565 1466 1481 15160 15175 TGTAGATGTAATAGAT 60 AA | 924
1393566 1467 1482 15161 15176 CTGTAGATGTAATAGA 61 AA 48

1393567 1465 1480 15159 15174 GTAGATGTAATAGATG 34 AA | 972
1393568 819 834 14513 14528 CTTTGATACTTGGTGA 16 AA | 184
1393569 N/A N/A 5504 5519 TGTACACGAGTATATT 76 AA | 1413
1393570 1463 1478 15157 15172 | AGATGTAATAGATGGG 65 AA | 1106
1393571 1464 1479 15158 15173 TAGATGTAATAGATGG 29 AA | 1077
1393572 1462 1477 15156 15171 GATGTAATAGATGGGC 33 AA | 1181
1393573 1461 1476 15155 15170 ATGTAATAGATGGGCC 91 AA | 273

1393574 822 837 14516 14531 TTACTTTGATACTTGG 20 AA | 612
1393575 1246 1261 14940 14955 AGATATAGTATGGTAA 12 AA | 270
1393577 1250 1265 14944 14959 CCAAAGATATAGTATG 44 AA | 921

1393578 1544 1559 15238 15253 TAGTAGGCTATTAGGT 23 AA | 1313
1393579 1543 1558 15237 15252 AGTAGGCTATTAGGTA 31 AA | 1424
1393581 1248 1263 14942 14957 AAAGATATAGTATGGT 18 AA | 120
1393583 1018 1033 14712 14727 TTATGTAAGAGTATGG 46 AA | 262
1393588 1244 1259 14938 14953 ATATAGTATGGTAAGC 33 AA | 194
1393591 1251 1266 14945 14960 TCCAAAGATATAGTAT 46 AA | 1423
1393592 1243 1258 14937 14952 TATAGTATGGTAAGCT 54 AA | 119
1393958 1554 1569 15248 15263 TTATGGTCAATAGTAG 17 AA | 1015
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1393959 N/A N/A 7279 7294 TTTTTGGTGGTATTCC 53 AA | 1457
1393960 N/A N/A 11998 12013 ACTTAATAGTAGTAGT 87 AA | 1456
1393961 N/A N/A 11988 12003 AGTAGTTTCCATCATG 79 AA | 1524
1393962 555 570 14249 14264 | TACAAGATCCAACAGA 70 AA | 888
1393963 630 645 14324 14339 | GTTGAGGAAATCAACA 75 AA | 514
1393965 1325 1340 15019 15034 TTGCCTGCATTGGATG 35 AA | 1525
1393966 N/A N/A 12082 12097 TAAGTACTGAAGACTG 82 AA | 1198
1393967 1555 1570 15249 15264 TTTATGGTCAATAGTA 67 AA | 934
1393968 N/A N/A 7354 7369 TGTATATGCTGAGCAT 59 AA | 1291
1393969 1275 1290 14969 14984 TCTGAAGTCTTAAGGT 20 AA | 271
1393970 N/A N/A 6947 6962 TACCCTTTTTTGGACT 56 AA | 1463
1393971 N/A N/A 7558 7573 TGTCATATACCATGTT 45 AA | 1459
1393972 N/A N/A 5845 5860 TAATGCTATGCATAAA 85 AA | 1461
1393973 N/A N/A 7568 7583 TTTTGACTAATGTCAT 86 AA | 1460
1393974 N/A N/A 6937 6952 TGGACTTGTGGTAATA 51 AA | 1526
1393975 N/A N/A 12092 12107 GATTTGATGTTAAGTA 53 AA | 1458
1393976 N/A N/A 5855 5870 ATTAAGAATGTAATGC 98 AA | 1462
1393977 N/A N/A 3801 3816 GTAAATAGCTCAGTTC 53 AA | 540
1393978 653 668 14347 14362 TGGGATAGAAATTTGT 38 AA | 183
1393979 N/A N/A 5494 5509 TATATTAGGAAATTGC 64 AA | 1468
1393980 N/A N/A 3811 3826 TAGTTCAGATGTAAAT 47 AA | 1465
1393981 N/A N/A 4537 4552 TTGTAGTGAGCAATAG 43 AA | 1476
1393982 N/A N/A 5411 5426 ATTTGGAGAGGTAACT 78 AA | 1404
1393983 643 658 14337 14352 ATTTGTGAGCCATGTT 18 AA | 1469
1393984 1605 1620 15299 15314 | ATATAACACGCAAAAT 55 AA | 1466
1393985 N/A N/A 4238 4253 ACTGGAGGATAATAAC 95 AA | 1470
1393986 N/A N/A 5421 5436 ATATTGTCTAATTTGG 40 AA | 1467
1393987 1309 1324 15003 15018 | TTAGGCTGGAATGGAA 46 AA | 1475
1393988 1503 1518 15197 15212 TTGTCAGCTCCCCTAA 14 AA | 1527
1393990 93 108 3355 3370 GTATAGAGTATTGTGT 60 AA | 244
1393991 N/A N/A 7857 7872 GAAATGCCAGACTCCT 31 AA | 1473
1393992 N/A N/A 5505 5520 GTGTACACGAGTATAT 70 AA | 1471
1393993 N/A N/A 5495 5510 GTATATTAGGAAATTG 68 AA | 1472
1393994 1525 1540 15219 15234 TAAGATTTTGCGGACC 49 AA | 200
1393995 N/A N/A 7867 7882 TTTGGGTGTAGAAATG 72 AA | 1528
1393996 N/A N/A 4513 4528 TTTGTCATAGGAATTG 39 AA | 1529
1393997 83 98 3345 3360 TTGTGTTGTATGAAGT 17 AA | 1530
1393998 1254 1269 14948 14963 GATTCCAAAGATATAG 39 AA | 701
1394000 1469 1484 15163 15178 AGCTGTAGATGTAATA 46 AA | 836
1394001 1459 1474 15153 15168 | GTAATAGATGGGCCAA 86 AA | 122
1394002 N/A N/A 5506 5521 TGTGTACACGAGTATA 30 AA | 1531
1394003 523 538 14217 14232 CAATAAGTTTTAGTCT 63 AA | 1474
1394004 1240 1255 14934 14949 | AGTATGGTAAGCTAGG 53 AA | 1175
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1394006 | 1274 | 1289 | 14968 | 14983 | CTGAAGTICTTAAGGTT | 36 | AA | 1264 |

Example 4: Effect of mixed MOE and cEt, uniform phosphorothioate modified oligonucleotides on human PLN
RNA in vitro, single dose

Modified oligonucleotides complementary to human PLN nucleic acid were designed and tested for their single
dose effects on PLN RNA in vifro. The modified oligonucleotides were tested in a series of experiments that had the
same culture conditions.

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3”): kkkdddddddddkkke; wherein each “d” represents a 2°-p-D-deoxyribosyl
sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”
represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5S-methyl cytosine.

“Start site” indicates the 5°-most nucleoside to which the modified oligonucleotide is complementary in the
target nucleic acid sequence. “Stop site” indicates the 3’-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the table below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both.
“N/A” indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid
sequence.

Cultured iCell® cardiomyocytes? (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 6000 nM by free uptake at a density of 8,000 cells per well. After a
treatment period of approximately 72 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40402 (described
herein above). PLN RNA levels were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of
PLN RNA is presented in the table below as percent PLN RNA relative to the amount in untreated control cells (%
UTC).

Each separate experimental analysis described in this example is identified by a letter ID in the table column
below labeled “AID” (Analysis ID). In the table below, Compound Nos. 1121455 and 1343141 (described herein above)
were used as benchmarks.

Table 4. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 6000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID 1D
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 18 U 198
1343249 266 281 13960 13975 AATGGTTGAGGCTCTT 45 U 176
1343253 275 290 13969 13984 AGGCATTTCAATGGTT 49 U 254
1343280 279 294 13973 13988 GTTGAGGCATTTCAAT 130 U 1324
1343315 402 417 14096 14111 AAGCTGCAGATCTAGA 88 U 1491
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1343328 411 426 14105 14120 TGATGTGGCAAGCTGC 54 U 1493
1343357 920 935 14614 14629 GTAGATTCTGATAGTT 14 U 1319
1343359 909 924 14603 14618 TAGTTACTACAAATAG 82 U 795

1343361 818 833 14512 14527 TTTGATACTTGGTGAA 36 U 794
1343363 810 825 14504 14519 | TTGGTGAAGACCTGAA 77 U 1492
1343364 1074 1089 14768 14783 CCTACATGTACTAGAA 80 U 1272
1343366 1242 1257 14936 14951 ATAGTATGGTAAGCTA 91 U 44

1343369 1140 1155 14834 14849 ACTGTCACATATTAAC 47 U 1494
1343371 1130 1145 14824 14839 ATTAACCACCAGTTCT 46 U 263

1343372 1009 1024 14703 14718 AGTATGGCCTTACTTT 97 U 1190
1343374 1545 1560 15239 15254 ATAGTAGGCTATTAGG 57 U 1223
1343375 1535 1550 15229 15244 ATTAGGTAGTTAAGAT 59 U 126
1343376 1252 1267 14946 14961 TTCCAAAGATATAGTA 41 U 812
1343380 258 273 13952 13967 AGGCTCTTCTTATAGC 88 U 250
1343381 1516 1531 15210 15225 GCGGACCCACGAATTG 80 U 1083
1343385 N/A N/A 4214 4229 ACTATAGGCATTAATA 53 U 938
1343387 N/A N/A 4204 4219 TTAATAGGCAGAAATC 72 U 377
1343388 N/A N/A 3622 3637 GACAAACCAGTAACCA 67 U 1099
1343389 N/A N/A 3612 3627 TAACCAGGATCAAAGA 76 U 562
1343396 559 574 14253 14268 TGTTTACAAGATCCAA 24 U 799
1343405 N/A N/A 11636 11651 GTCCTTTTATACATCC 47 U 735

1343432 269 284 13963 13978 TTCAATGGTTGAGGCT 54 U 104
1343441 271 286 13965 13980 ATTTCAATGGTTGAGG 47 U 253

1343450 273 288 13967 13982 GCATTTCAATGGTTGA 61 U 90

1343476 368 383 14062 14077 | GAGAAGCATCACGATG 62 U 788
1343513 372 387 14066 14081 TTCAGAGAAGCATCAC 84 U 697
1343516 395 410 14089 14104 AGATCTAGAGGTTGTA 24 U 1331
1343540 399 414 14093 14108 CTGCAGATCTAGAGGT 90 U 1090
1343565 406 421 14100 14115 TGGCAAGCTGCAGATC 53 U 108
1343576 707 722 14401 14416 GAACTTGTTGGCAGTG 48 U 915
1343608 711 726 14405 14420 AAGTGAACTTGTTGGC 20 U 762
1343617 821 836 14515 14530 TACTTTGATACTTGGT 28 U 680
1343618 825 840 14519 14534 TTATTACTTTGATACT 46 U 522
1343621 815 830 14509 14524 GATACTTGGTGAAGAC 37 u 34

1343624 563 578 14257 14272 TTCATGTTTACAAGAT 81 U 1495
1343627 994 1009 14688 14703 TTCCATACTTGATTCT 46 U 464
1343629 917 932 14611 14626 GATTCTGATAGTTACT 11 U 457
1343630 990 1005 14684 14699 ATACTTGATTCTCATC 22 U 647
1343631 915 930 14609 14624 TTCTGATAGTTACTAC 22 U 110
1343632 74 89 3336 3351 ATGAAGTCTTACGGGT 40 U 1140
1343633 913 928 14607 14622 CTGATAGTTACTACAA 36 U 611

1343636 1069 1084 14763 14778 ATGTACTAGAATTCTG 24 U 112
1343638 1016 1031 14710 14725 ATGTAAGAGTATGGCC 90 U 111
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1343640 1019 1034 14713 14728 ATTATGTAAGAGTATG 85 U 831

1343644 1014 1029 14708 14723 GTAAGAGTATGGCCTT 50 U 36

1343646 1132 1147 14826 14841 ATATTAACCACCAGTT 29 U 38

1343648 1247 1262 14941 14956 | AAGATATAGTATGGTA 8 U 45

1343649 1138 1153 14832 14847 TGTCACATATTAACCA 44 U 713

1343650 78 93 3340 3355 TTGTATGAAGTCTTAC 70 U 945
1343653 1136 1151 14830 14845 TCACATATTAACCACC 19 U 39

1343655 1134 1149 14828 14843 ACATATTAACCACCAG 23 U 188
1343658 1513 1528 15207 15222 GACCCACGAATTGTCA 105 U 1279
1343659 1511 1526 15205 15220 CCCACGAATTGTCAGC 40 U 124
1343660 1509 1524 15203 15218 CACGAATTGTCAGCTC 35 U 274
1343664 1506 1521 15200 15215 GAATTGTCAGCTCCCC 21 U 1532
1343665 1504 1519 15198 15213 ATTGTCAGCTCCCCTA 15 U 1496
1343667 1520 1535 15214 15229 TTTTGCGGACCCACGA 53 U 1497
1343668 1540 1555 15234 15249 AGGCTATTAGGTAGTT 45 U 127
1343669 263 278 13957 13972 GGTTGAGGCTCTTCTT 42 U 251

1343671 1558 1573 15252 15267 AGGTTTATGGTCAATA 9 U 278
1343672 1524 1539 15218 15233 AAGATTTTGCGGACCC 26 U 913

1343674 1556 1571 15250 15265 GTTTATGGTCAATAGT 44 U 202
1343676 1564 1579 15258 15273 TCAGTAAGGTTTATGG 31 U 580
1343677 N/A N/A 3802 3817 TGTAAATAGCTCAGTT 35 U 466
1343681 N/A N/A 3617 3632 ACCAGTAACCAGGATC 137 U 296
1343683 2180 2195 15874 15889 ATTATGCAGTATAGGT 43 U 1013
1343684 2184 2199 15878 15893 TTGGATTATGCAGTAT 78 U 287
1343685 1562 1577 15256 15271 AGTAAGGTTTATGGTC 29 U 128
1343686 N/A N/A 11632 11647 TTTTATACATCCCATA 87 U 932
1343690 N/A N/A 6410 6425 GGTAGTATTGAGAAAG 33 U 1498
1343692 N/A N/A 6406 6421 GTATTGAGAAAGTCTT 49 U 748
1343694 N/A N/A 4209 4224 AGGCATTAATAGGCAG 67 U 222
1343695 N/A N/A 3806 3821 CAGATGTAAATAGCTC 28 U 1275
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 19 \% 198
1343234 N/A N/A 11639 11654 TAAGTCCTTTTATACA 80 \'% 1505
1343239 556 571 14250 14265 TTACAAGATCCAACAG 110 v 258
1343290 365 380 14059 14074 | AAGCATCACGATGATA 86 A\ 106
1343298 392 407 14086 14101 TCTAGAGGTTGTAGCA 52 v 370
1343317 401 416 14095 14110 | AGCTGCAGATCTAGAG 75 \'% 1499
1343337 704 719 14398 14413 CTTGTTGGCAGTGCAG 42 \'% 1055
1343347 714 729 14408 14423 ATGAAGTGAACTTGTT 67 v 572
1343354 987 1002 14681 14696 CTTGATTCTCATCAAC 119 v 797
1343355 820 835 14514 14529 ACTTTGATACTTGGTG 52 \% 728
1343356 997 1012 14691 14706 CTTTTCCATACTTGAT 49 A\ 1501
1343358 71 86 3333 3348 AAGTCTTACGGGTGTT 40 v 1228
1343360 919 934 14613 14628 TAGATTCTGATAGTTA 17 v 1500
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1343362 828 843 14522 14537 GTGTTATTACTTTGAT 18 \% 320
1343365 1141 1156 14835 14850 CACTGTCACATATTAA 39 A\ 1504
1343367 81 96 3343 3358 GTGTTGTATGAAGTCT 16 \'% 818
1343368 1131 1146 14825 14840 TATTAACCACCAGTTC 62 A" 886
1343370 1129 1144 14823 14838 TTAACCACCAGTTCTC 46 v 990
1343373 1139 1154 14833 14848 CTGTCACATATTAACC 31 \% 1502
1343377 1515 1530 15209 15224 CGGACCCACGAATTGT 66 \'% 1092
1343378 1527 1542 15221 15236 GTTAAGATTTTGCGGA 39 vV 51
1343379 1517 1532 15211 15226 TGCGGACCCACGAATT 70 v 275
1343382 1505 1520 15199 15214 AATTGTCAGCTCCCCT 17 \% 1406
1343383 1501 1516 15195 15210 GTCAGCTCCCCTAACC 67 v 1503
1343384 1563 1578 15257 15272 CAGTAAGGTTTATGGT 31 \'% 638
1343386 N/A N/A 3799 3814 AAATAGCTCAGTTCTG 105 vV 560
1343390 1557 1572 15251 15266 GGTTTATGGTCAATAG 26 v 910
1343391 N/A N/A 3809 3824 GTTCAGATGTAAATAG 51 \'% 1100
1343392 1567 1582 15261 15276 TTATCAGTAAGGTTTA 53 \'% 502
1343393 1553 1568 15247 15262 TATGGTCAATAGTAGG 23 vV 1142
1343394 N/A N/A 6413 6428 GGAGGTAGTATTGAGA 90 \% 410
1343395 N/A N/A 6403 6418 TTGAGAAAGTCTTAAG 87 \% 885
1343403 268 283 13962 13977 TCAATGGTTGAGGCTC 51 \'% 27
1343414 270 285 13964 13979 TTTCAATGGTTGAGGC 50 vV 177
1343424 272 287 13966 13981 CATTTCAATGGTTGAG 53 v 28
1343459 274 289 13968 13983 GGCATTTCAATGGTTG 56 \% 178
1343466 276 291 13970 13985 GAGGCATTTCAATGGT 90 \'% 29
1343504 370 385 14064 14079 | CAGAGAAGCATCACGA 46 v 256
1343515 561 576 14255 14270 CATGTTTACAAGATCC 73 v 91
1343531 397 412 14091 14106 GCAGATCTAGAGGTTG 25 \% 32
1343550 404 419 14098 14113 GCAAGCTGCAGATCTA 57 A\ 1507
1343568 408 423 14102 14117 | TGTGGCAAGCTGCAGA 92 v 1508
1343596 709 724 14403 14418 GTGAACTTGTTGGCAG 53 vV 259
1343619 823 838 14517 14532 ATTACTTTGATACTTG 19 \% 260
1343620 817 832 14511 14526 TTGATACTTGGTGAAG 43 \'% 895
1343623 813 828 14507 14522 TACTTGGTGAAGACCT 75 \'% 1045
1343626 916 931 14610 14625 ATTCTGATAGTTACTA 26 A\ 505
1343628 992 1007 14686 14701 CCATACTTGATTCTCA 24 v 185
1343634 912 927 14606 14621 TGATAGTTACTACAAA 92 A\ 655
1343635 914 929 14608 14623 TCTGATAGTTACTACA 24 \'% 35
1343637 1071 1086 14765 14780 ACATGTACTAGAATTC 83 v 1509
1343639 1067 1082 14761 14776 GTACTAGAATTCTGTG 32 v 37
1343641 76 91 3338 3353 GTATGAAGTCTTACGG 77 \% 167
1343642 1017 1032 14711 14726 TATGTAAGAGTATGGC 29 A\ 186
1343643 1012 1027 14706 14721 AAGAGTATGGCCTTAC 94 v 993
1343645 1015 1030 14709 14724 TGTAAGAGTATGGCCT 111 v 920

166




WO 2022/173976 PCT/US2022/016015

1343647 1245 1260 14939 14954 GATATAGTATGGTAAG 18 \% 1046
1343651 1135 1150 14829 14844 CACATATTAACCACCA 17 \'% 264
1343652 1137 1152 14831 14846 GTCACATATTAACCAC 40 \'% 802
1343654 1133 1148 14827 14842 CATATTAACCACCAGT 20 A" 113
1343656 1249 1264 14943 14958 | CAAAGATATAGTATGG 18 v 942
1343657 261 276 13955 13970 TTGAGGCTCTTCTTAT 78 \% 1506
1343661 1512 1527 15206 15221 ACCCACGAATTGTCAG 64 \'% 199
1343662 1508 1523 15202 15217 ACGAATTGTCAGCTCC 35 vV 1374
1343663 1510 1525 15204 15219 CCACGAATTGTCAGCT 33 v 49
1343666 1560 1575 15254 15269 TAAGGTTTATGGTCAA 16 \% 704
1343670 1538 1553 15232 15247 GCTATTAGGTAGTTAA 55 \% 277
1343673 1542 1557 15236 15251 GTAGGCTATTAGGTAG 49 \'% 1367
1343675 1522 1537 15216 15231 GATTTTGCGGACCCAC 26 v 125
1343678 N/A N/A 3619 3634 AAACCAGTAACCAGGA 43 \% 1263
1343679 N/A N/A 3615 3630 CAGTAACCAGGATCAA 81 \'% 444
1343680 265 280 13959 13974 ATGGTTGAGGCTCTTC 47 \'% 103
1343682 2182 2197 15876 15891 GGATTATGCAGTATAG 56 vV 211
1343687 N/A N/A 11634 11649 CCTTTTATACATCCCA 32 \% 85
1343688 N/A N/A 3804 3819 GATGTAAATAGCTCAG 39 \% 71
1343689 N/A N/A 4207 4222 GCATTAATAGGCAGAA 37 \'% 1388
1343691 N/A N/A 6408 6423 TAGTATTGAGAAAGTC 64 vV 301
1343693 N/A N/A 4211 4226 ATAGGCATTAATAGGC 36 v 1117
1393744 526 541 14220 14235 TAACAATAAGTTTTAG 96 AC 1412
1393746 529 544 14223 14238 TGGTAACAATAAGTTT 51 AC 358
1393752 528 543 14222 14237 GGTAACAATAAGTTTT 23 AC 450
1393753 91 106 3353 3368 ATAGAGTATTGTGTTG 29 AC 636
1393754 1467 1482 15161 15176 CTGTAGATGTAATAGA 55 AC 48
1393755 530 545 14224 14239 ATGGTAACAATAAGTT 34 AC 1418
1393756 1461 1476 15155 15170 | ATGTAATAGATGGGCC 96 AC 273
1393757 1464 1479 15158 15173 TAGATGTAATAGATGG 9 AC 1077
1393758 1462 1477 15156 15171 GATGTAATAGATGGGC 30 AC 1181
1393759 1466 1481 15160 15175 TGTAGATGTAATAGAT 30 AC 924
1393760 1463 1478 15157 15172 | AGATGTAATAGATGGG 7 AC 1106
1393761 531 546 14225 14240 TATGGTAACAATAAGT 36 AC 1414
1393762 N/A N/A 5504 5519 TGTACACGAGTATATT 55 AC 1413
1393763 1465 1480 15159 15174 GTAGATGTAATAGATG 27 AC 972
1393764 1018 1033 14712 14727 TTATGTAAGAGTATGG 24 AC 262
1393765 1251 1266 14945 14960 TCCAAAGATATAGTAT 23 AC 1423
1393766 1246 1261 14940 14955 AGATATAGTATGGTAA 13 AC 270
1393768 1250 1265 14944 14959 CCAAAGATATAGTATG 30 AC 921
1393769 1543 1558 15237 15252 AGTAGGCTATTAGGTA 23 AC 1424
1393770 819 834 14513 14528 CTTTGATACTTGGTGA 13 AC 184
1393771 822 837 14516 14531 TTACTTTGATACTTGG 11 AC 612
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1393772 1248 1263 14942 14957 | AAAGATATAGTATGGT 6 AC 120
1393773 1544 1559 15238 15253 TAGTAGGCTATTAGGT 38 AC | 1313
1393777 1244 1259 14938 14953 ATATAGTATGGTAAGC 47 AC 194
1393780 1243 1258 14937 14952 TATAGTATGGTAAGCT 38 AC 119
1393999 555 570 14249 14264 | TACAAGATCCAACAGA 38 AC 888
1394005 1555 1570 15249 15264 TTTATGGTCAATAGTA 44 AC 934
1394007 1325 1340 15019 15034 TTGCCTGCATTGGATG 41 AC | 1525
1394008 N/A N/A 7279 7294 TTTTTGGTGGTATTCC 30 AC | 1457
1394009 1554 1569 15248 15263 TTATGGTCAATAGTAG 18 AC | 1015
1394010 N/A N/A 7568 7583 TTTTGACTAATGTCAT 66 AC | 1460
1394011 N/A N/A 12092 12107 GATTTGATGTTAAGTA 27 AC | 1458
1394012 N/A N/A 11998 12013 ACTTAATAGTAGTAGT 81 AC | 1456
1394013 630 645 14324 14339 | GTTGAGGAAATCAACA 89 AC 514
1394014 N/A N/A 12082 12097 | TAAGTACTGAAGACTG 77 AC | 1198
1394016 N/A N/A 7558 7573 TGTCATATACCATGTT 39 AC | 1459
1394017 N/A N/A 11988 12003 AGTAGTTTCCATCATG 33 AC | 1524
1394019 N/A N/A 6937 6952 TGGACTTGTGGTAATA 40 AC | 1526
1394020 N/A N/A 6947 6962 TACCCTTTTTTGGACT 50 AC | 1463
1394021 N/A N/A 5494 5509 TATATTAGGAAATTGC 47 AC | 1468
1394022 N/A N/A 5855 5870 ATTAAGAATGTAATGC 94 AC | 1462
1394023 1275 1290 14969 14984 TCTGAAGTCTTAAGGT 50 AC 271

1394024 N/A N/A 3801 3816 GTAAATAGCTCAGTTC 31 AC 540
1394025 N/A N/A 7354 7369 TGTATATGCTGAGCAT 47 AC | 1291
1394026 N/A N/A 5845 5860 TAATGCTATGCATAAA 70 AC | 1461
1394027 N/A N/A 3811 3826 TAGTTCAGATGTAAAT 65 AC | 1465
1394028 N/A N/A 5411 5426 ATTTGGAGAGGTAACT 57 AC | 1404
1394029 643 658 14337 14352 ATTTGTGAGCCATGTT 8 AC | 1469
1394030 N/A N/A 7857 7872 GAAATGCCAGACTCCT 35 AC | 1473
1394031 1309 1324 15003 15018 | TTAGGCTGGAATGGAA 15 AC | 1475
1394032 N/A N/A 5421 5436 ATATTGTCTAATTTGG 48 AC | 1467
1394033 N/A N/A 4238 42353 ACTGGAGGATAATAAC 74 AC | 1470
1394034 1605 1620 15299 15314 | ATATAACACGCAAAAT 97 AC | 1466
1394036 653 668 14347 14362 TGGGATAGAAATTTGT 30 AC 183

1394037 N/A N/A 4537 4552 TTGTAGTGAGCAATAG 47 AC | 1476
1394038 1503 1518 15197 15212 TTGTCAGCTCCCCTAA 10 AC | 1527
1394039 N/A N/A 7867 7882 TTTGGGTGTAGAAATG 28 AC | 1528
1394040 523 538 14217 14232 CAATAAGTTTTAGTCT 54 AC | 1474
1394041 93 108 3355 3370 GTATAGAGTATTGTGT 48 AC 244

1394042 1525 1540 15219 15234 TAAGATTTTGCGGACC 30 AC 200

1394043 83 98 3345 3360 TTGTGTTGTATGAAGT 15 AC | 1530
1394044 N/A N/A 5506 5521 TGTGTACACGAGTATA 47 AC | 1531
1394045 N/A N/A 4513 4528 TTTGTCATAGGAATTG 36 AC | 1529
1394046 N/A N/A 5495 5510 GTATATTAGGAAATTG 75 AC | 1472
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1394047 N/A N/A 5505 5520 GTGTACACGAGTATAT 53 AC | 1471
1394048 1240 1255 14934 14949 | AGTATGGTAAGCTAGG 21 AC | 1175
1394049 1469 1484 15163 15178 | AGCTGTAGATGTAATA 43 AC 836
1394052 1459 1474 15153 15168 | GTAATAGATGGGCCAA 64 AC 122
1394056 1254 1269 14948 14963 GATTCCAAAGATATAG 26 AC 701

1394057 1274 1289 14968 14983 CTGAAGTCTTAAGGTT 41 AC | 1264
1343141 822 837 14516 14531 TTACTTTGATACTTGG 4 AE 612
1393669 N/A N/A 3805 3820 AGATGTAAATAGCTCA 10 AE 1355
1393670 N/A N/A 3807 3822 TCAGATGTAAATAGCT 28 AE 1225
1393671 N/A N/A 3803 3818 ATGTAAATAGCTCAGT 33 AE 378
1393672 N/A N/A 7360 7375 TGATGTTGTATATGCT 11 AE 1510
1393673 N/A N/A 7357 7372 TGTTGTATATGCTGAG 7 AE 1521
1393674 N/A N/A 5501 5516 ACACGAGTATATTAGG 10 AE 609
1393675 N/A N/A 5500 5515 CACGAGTATATTAGGA 11 AE 675
1393676 N/A N/A 5498 5513 CGAGTATATTAGGAAA 25 AE 1396
1393677 N/A N/A 5502 5517 TACACGAGTATATTAG 36 AE 538
1393678 1608 1623 15302 15317 | TACATATAACACGCAA 27 AE 129
1393679 1610 1625 15304 15319 | AATACATATAACACGC 29 AE 426
1393680 1609 1624 15303 15318 | ATACATATAACACGCA 20 AE 1397
1393681 1607 1622 15301 15316 | ACATATAACACGCAAA 40 AE 54

1393682 N/A N/A 5499 5514 ACGAGTATATTAGGAA 5 AE 737
1393683 N/A N/A 5497 5512 GAGTATATTAGGAAAT 47 AE 1399
1393684 N/A N/A 5414 5429 CTAATTTGGAGAGGTA 19 AE 1202
1393685 N/A N/A 4233 4248 AGGATAATAACTTGAC 24 AE 740
1393686 N/A N/A 4235 4250 GGAGGATAATAACTTG 57 AE 1478
1393687 N/A N/A 4232 4247 GGATAATAACTTGACA 40 AE 809
1393688 1611 1626 15305 15320 TAATACATATAACACG 37 AE 1398
1393689 N/A N/A 4234 4249 GAGGATAATAACTTGA 51 AE 665

1393690 N/A N/A 4231 4246 GATAATAACTTGACAA 64 AE 1480
1393691 N/A N/A 4236 4251 TGGAGGATAATAACTT 32 AE 1477
1393692 N/A N/A 5415 5430 TCTAATTTGGAGAGGT 65 AE | 1149
1393693 N/A N/A 5413 5428 TAATTTGGAGAGGTAA 73 AE 1479
1393694 646 661 14340 14355 GAAATTTGTGAGCCAT 10 AE 1486
1393695 N/A N/A 5417 5432 TGTCTAATTTGGAGAG 77 AE 1482
1393696 647 662 14341 14356 | AGAAATTTGTGAGCCA 14 AE 1485
1393697 645 660 14339 14354 AAATTTGTGAGCCATG 21 AE 1488
1393698 648 663 14342 14357 TAGAAATTTGTGAGCC 25 AE 1360
1393699 N/A N/A 5416 5431 GTCTAATTTGGAGAGG 55 AE 1051
1393700 N/A N/A 5419 5434 ATTGTCTAATTTGGAG 44 AE 1483
1393701 649 664 14343 14358 ATAGAAATTTGTGAGC 49 AE 1253
1393703 N/A N/A 5418 5433 TTGTCTAATTTGGAGA 47 AE 1481
1393704 N/A N/A 4544 4559 TTCTTATTTGTAGTGA 62 AE 1400
1393705 N/A N/A 4541 4556 TTATTTGTAGTGAGCA 7 AE 1489
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1393706 N/A N/A 4545 4560 GTTCTTATTTGTAGTG 39 AE 1401
1393707 651 666 14345 14360 GGATAGAAATTTGTGA 27 AE 1207
1393708 N/A N/A 4542 4557 CTTATTTGTAGTGAGC 23 AE 598
1393709 N/A N/A 4540 4555 TATTTGTAGTGAGCAA 28 AE 1484
1393710 N/A N/A 4543 4558 TCTTATTTGTAGTGAG 56 AE 480
1393712 N/A N/A 4539 4554 ATTTGTAGTGAGCAAT 80 AE 1490
1393713 650 665 14344 14359 GATAGAAATTTGTGAG 22 AE 1487
1393714 1313 1328 15007 15022 GATGTTAGGCTGGAAT 22 AE 587
1393715 1311 1326 15005 15020 TGTTAGGCTGGAATGG 44 AE 46

1393716 1312 1327 15006 15021 ATGTTAGGCTGGAATG 55 AE 630
1393717 N/A N/A 7862 7877 GTGTAGAAATGCCAGA 35 AE 1294
1393718 1316 1331 15010 15025 TTGGATGTTAGGCTGG 24 AE 1410
1393719 N/A N/A 7861 7876 TGTAGAAATGCCAGAC 22 AE 1404
1393720 N/A N/A 7859 7874 TAGAAATGCCAGACTC 47 AE 359
1393721 N/A N/A 7860 7875 GTAGAAATGCCAGACT 29 AE 1335
1393722 1314 1329 15008 15023 GGATGTTAGGCTGGAA 5 AE 519
1393723 1315 1330 15009 15024 TGGATGTTAGGCTGGA 12 AE 1511
1393724 1529 1544 15223 15238 TAGTTAAGATTTTGCG 18 AE 819
1393725 N/A N/A 7864 7879 GGGTGTAGAAATGCCA 55 AE 1409
1393726 879 894 14573 14588 | ATAACAGATGTGAGGA 32 AE 1072
1393727 876 891 14570 14585 | ACAGATGTGAGGAGTC 12 AE 1407
1393728 875 890 14569 14584 | CAGATGTGAGGAGTCA 24 AE 1411
1393729 1507 1522 15201 15216 CGAATTGTCAGCTCCC 37 AE 339
1393730 1528 1543 15222 15237 AGTTAAGATTTTGCGG 30 AE 1403
1393731 N/A N/A 7865 7880 TGGGTGTAGAAATGCC 60 AE 1402
1393732 877 892 14571 14586 | AACAGATGTGAGGAGT 14 AE 1136
1393733 N/A N/A 7863 7878 GGTGTAGAAATGCCAG 74 AE 1408
1393735 N/A N/A 5503 5518 GTACACGAGTATATTA 34 AE 1421
1393736 N/A N/A 4518 4533 TAACATTTGTCATAGG 19 AE 828
1393737 N/A N/A 4516 4531 ACATTTGTCATAGGAA 9 AE 1420
1393738 N/A N/A 4515 4530 CATTTGTCATAGGAAT 16 AE 1405
1393739 N/A N/A 4519 4534 TTAACATTTGTCATAG 43 AE 708
1393740 1533 1548 15227 15242 TAGGTAGTTAAGATTT 33 AE 613

1393741 1531 1546 15225 15240 GGTAGTTAAGATTTTG 7 AE 689
1393742 N/A N/A 4517 4532 AACATTTGTCATAGGA 19 AE 1415
1393743 1530 1545 15224 15239 GTAGTTAAGATTTTGC 7 AE 752
1393745 87 102 3349 3364 AGTATTGTGTTGTATG 18 AE 1513
1393747 88 103 3350 3365 GAGTATTGTGTTGTAT 29 AE 756
1393748 86 101 3348 3363 GTATTGTGTTGTATGA 31 AE 1512
1393749 89 104 3351 3366 AGAGTATTGTGTTGTA 13 AE 1416
1393750 90 105 3352 3367 TAGAGTATTGTGTTGT 19 AE 1419
1343141 822 837 14516 14531 TTACTTTGATACTTGG 6 AF 612
1393584 562 571 14256 14271 TCATGTTTACAAGATC 49 AF 1515
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1393585 1318 1333 15012 15027 CATTGGATGTTAGGCT 17 AF 1450
1393586 560 575 14254 14269 ATGTTTACAAGATCCA 6 AF 700
1393589 557 572 14251 14266 TTTACAAGATCCAACA 32 AF 1395
1393590 1317 1332 15011 15026 ATTGGATGTTAGGCTG 46 AF 1514
1393593 558 573 14252 14267 GTTTACAAGATCCAAC 49 AF 33
1393594 1319 1334 15013 15028 GCATTGGATGTTAGGC 22 AF 121
1393595 1561 1576 15255 15270 GTAAGGTTTATGGTCA 26 AF 53
1393596 1322 1337 15016 15031 CCTGCATTGGATGTTA 36 AF 1516
1393598 N/A N/A 11991 12006 AGTAGTAGTTTCCATC 28 AF 1422
1393599 N/A N/A 11990 12005 GTAGTAGTTTCCATCA 40 AF 1417
1393600 1321 1336 15015 15030 CTGCATTGGATGTTAG 45 AF 196
1393601 1323 1338 15017 15032 GCCTGCATTGGATGTT 64 AF 1517
1393602 1320 1335 15014 15029 TGCATTGGATGTTAGG 39 AF 392
1393603 1559 1574 15253 15268 AAGGTTTATGGTCAAT 11 AF 784
1393604 1264 1279 14958 14973 AAGGTTTCATGATTCC 20 AF 632
1393606 1265 1280 14959 14974 TAAGGTTTCATGATTC 12 AF 615
1393607 N/A N/A 11993 12008 ATAGTAGTAGTTTCCA 31 AF 1243
1393608 1263 1278 14957 14972 AGGTTTCATGATTCCA 19 AF 1427
1393609 1262 1277 14956 14971 GGTTTCATGATTCCAA 27 AF 1426
1393610 N/A N/A 11995 12010 TAATAGTAGTAGTTTC 72 AF 1425
1393611 N/A N/A 11994 12009 AATAGTAGTAGTTTCC 30 AF 1166
1393612 1266 1281 14960 14975 TTAAGGTTTCATGATT 29 AF 1428
1393613 N/A N/A 11992 12007 TAGTAGTAGTTTCCAT 44 AF 1345
1393614 625 640 14319 14334 | GGAAATCAACAGTTGC 11 AF 564
1393615 624 639 14318 14333 GAAATCAACAGTTGCA 17 AF 644
1393616 N/A N/A 7285 7300 TCAGTATTTTTGGTGG 73 AF 1434
1393617 627 642 14321 14336 | GAGGAAATCAACAGTT 20 AF 1430
1393618 1267 1282 14961 14976 CTTAAGGTTTCATGAT 63 AF 195
1393619 N/A N/A 7284 7299 CAGTATTTTTGGTGGT 46 AF 642
1393620 623 638 14317 14332 AAATCAACAGTTGCAT 32 AF 1429
1393621 N/A N/A 7283 7298 AGTATTTTTGGTGGTA 11 AF 1432
1393622 N/A N/A 7282 7297 GTATTTTTGGTGGTAT 12 AF 1431
1393623 622 637 14316 14331 AATCAACAGTTGCATT 52 AF 1518
1393624 N/A N/A 12088 12103 TGATGTTAAGTACTGA 28 AF 1438
1393625 N/A N/A 12086 12101 ATGTTAAGTACTGAAG 52 AF 1437
1393626 N/A N/A 12084 12099 GTTAAGTACTGAAGAC 45 AF 1125
1393627 N/A N/A 12090 12105 TTTGATGTTAAGTACT 24 AF 1439
1393628 N/A N/A 7286 7301 TTCAGTATTTTTGGTG 43 AF 1433
1393629 N/A N/A 12085 12100 TGTTAAGTACTGAAGA 63 AF 1436
1393630 N/A N/A 12087 12102 GATGTTAAGTACTGAA 19 AF 1031
1393631 N/A N/A 12089 12104 TTGATGTTAAGTACTG 49 AF 1519
1393633 N/A N/A 7287 7302 CTTCAGTATTTTTGGT 70 AF 1435
1393634 539 554 14233 14248 TGAATACATATGGTAA 31 AF 1440
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1393635 N/A N/A 7560 7575 AATGTCATATACCATG 75 AF 1441
1393636 N/A N/A 7564 7579 GACTAATGTCATATAC 92 AF 1244
1393637 538 553 14232 14247 | GAATACATATGGTAAC 53 AF 1386
1393638 N/A N/A 7562 7577 CTAATGTCATATACCA 24 AF 353

1393639 N/A N/A 7565 7580 TGACTAATGTCATATA 117 AF 1443
1393640 N/A N/A 7563 7578 ACTAATGTCATATACC 40 AF 1344
1393641 N/A N/A 7566 7581 TTGACTAATGTCATAT 112 AF 1444
1393642 N/A N/A 7561 7576 TAATGTCATATACCAT 32 AF 1442
1393643 541 556 14235 14250 GATGAATACATATGGT 17 AF 1262
1393644 1565 1580 15259 15274 ATCAGTAAGGTTTATG 28 AF 203

1393645 1269 1284 14963 14978 GTCTTAAGGTTTCATG 24 AF 454
1393646 1268 1283 14962 14977 TCTTAAGGTTTCATGA 53 AF 533

1393647 N/A N/A 5848 5863 ATGTAATGCTATGCAT 87 AF 1448
1393648 1272 1287 14966 14981 GAAGTCTTAAGGTTTC 60 AF 1391
1393649 1566 1581 15260 15275 TATCAGTAAGGTTTAT 52 AF 1445
1393650 N/A N/A 5847 5862 TGTAATGCTATGCATA 49 AF 1447
1393652 1270 1285 14964 14979 AGTCTTAAGGTTTCAT 14 AF 338
1393653 1271 1286 14965 14980 AAGTCTTAAGGTTTCA 26 AF 1446
1393654 N/A N/A 6941 6956 TTTTTGGACTTGTGGT 34 AF 1451
1393655 N/A N/A 6943 6958 CTTTTTTGGACTTGTG 5 AF 77

1393656 N/A N/A 6942 6957 TTTTTTGGACTTGTGG 17 AF 585
1393657 N/A N/A 6939 6954 TTTGGACTTGTGGTAA 42 AF 1520
1393658 N/A N/A 5850 5865 GAATGTAATGCTATGC 25 AF 732
1393659 N/A N/A 6940 6955 TTTTGGACTTGTGGTA 29 AF 1522
1393660 N/A N/A 6945 6960 CCCTTTTTTGGACTTG 21 AF 1453
1393661 N/A N/A 5851 5866 AGAATGTAATGCTATG 35 AF 1449
1393662 N/A N/A 6944 6959 CCTTTTTTGGACTTGT 5 AF 1452
1393663 N/A N/A 7356 7371 GTTGTATATGCTGAGC 17 AF 1454
1393664 N/A N/A 7361 7376 ATGATGTTGTATATGC 15 AF 1523
1393665 N/A N/A 7359 7374 GATGTTGTATATGCTG 19 AF 1187
1393666 N/A N/A 7362 7377 AATGATGTTGTATATG 58 AF 1393
1393667 N/A N/A 3808 3823 TTCAGATGTAAATAGC 33 AF 1394
1393668 N/A N/A 7358 7373 ATGTTGTATATGCTGA 20 AF 1455

Example 5: Effect of mixed cEt and 2°-OMe, uniform phosphorothioate modified oligonucleotides on human PLN
RNA in vitro, single dose

Modified oligonucleotides complementary to human PLN nucleic acid were designed and tested for their single
dose effects on PLN RNA in vitro. The modified oligonucleotides were tested in a series of experiments that had the
same culture conditions.

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kkkdyddddddddkkk; wherein each “d” represents a 2’-f-D-deoxyribosyl

sugar moiety, each “y” represents a 2°-OMe sugar moiety, and each “k” represents a cEt modified sugar moiety. The
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internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssss; wherein each “s”
represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine unless otherwise
marked; non-methylated cytosine residues are indicated by a bolded and underlined C.

“Start site” indicates the 5’-most nucleoside to which the modified oligonucleotide is complementary in the
target nucleic acid sequence. “Stop site” indicates the 3°-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the table below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both.
“N/A” indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid
sequence.

Cultured iCell® cardiomyocytes’ (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 6000 nM by free uptake at a density of 8,000 cells per well. Aftera
treatment period of approximately 72 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40402 (described
herein above). PLN RNA levels were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of
PLN RNA is presented in the table below as percent PLN RNA relative to the amount in untreated control cells (%
UTC).

Each separate experimental analysis described in this example is identified by a letter ID in the table column
below labeled “AID” (Analysis ID). In the table below, Compound Nos. 1121455 and 1343141 (described herein above)

were used as benchmarks.

Table 5. Reduction of PLN RNA by modified oligonucleotides with a mixed cEt/2’-OMe sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 6000 nM in iCell® cardiomyocytes?

Compound | Nott | Noti | No2 | Noz e | PN SEQ

Number Start Stop Start Stop Sequence (3" to 3') U(";/E) AID 1311())
Site Site Site Site

1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 15 W 198
1343295 279 294 13973 13988 GTTGAGGCATTTCAAT 83 W 1324
1343296 258 273 13952 13967 AGGCUCTTCTTATAGC 83 w 1532
1343299 266 281 13960 13975 AATGGTTGAGGCTCTT 65 W 176
1343300 275 290 13969 13984 AGGCATTTCAATGGTT 28 W 254
1343304 909 924 14603 14618 | TAGTUACTACAAATAG 54 w 1533
1343307 818 833 14512 14527 TTTGATACTTGGTGAA 51 w 794
1343310 810 825 14504 14519 | TTGGUGAAGACCTGAA 63 w 1534
1343311 411 426 14105 14120 | TGATGTGGCAAGCTGC 43 W 1493
1343313 402 417 14096 14111 | AAGCUGCAGATCTAGA 70 w 1535
1343318 1009 1024 14703 14718 AGTAUGGCCTTACTTT 83 w 1536
1343319 1074 1089 14768 14783 CCTACATGTACTAGAA 48 w 1272
1343320 920 935 14614 14629 GTAGATTCTGATAGTT 28 W 1319
1343325 1140 1155 14834 14849 | ACTGUCACATATTAAC 90 W 1537
1343329 1252 1267 14946 14961 TTCCAAAGATATAGTA 38 w 812
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1343330 1242 1257 14936 14951 ATAGUATGGTAAGCTA 83 W 1538
1343333 1130 1145 14824 14839 ATTAACCACCAGTTCT 33 A4 263
1343335 1545 1560 15239 15254 | ATAGUAGGCTATTAGG 82 W 1539
1343340 1516 1531 15210 15225 GCGGACCCACGAATTG 47 W 1083
1343342 1535 1550 15229 15244 ATTAGGTAGTTAAGAT 62 W 126
1343344 N/A N/A 4214 4229 ACTAUAGGCATTAATA 82 W 1540
1343345 N/A N/A 3612 3627 TAACCAGGATCAAAGA 75 W 562
1343350 N/A N/A 4204 4219 TTAAUAGGCAGAAATC 69 W 1541
1343351 N/A N/A 3622 3637 GACAAACCAGTAACCA 25 W 1099
1343506 78 93 3340 3355 TTGTATGAAGTCTTAC 86 A 945
1343509 559 574 14253 14268 TGTTUACAAGATCCAA 29 W 1542
1343510 563 578 14257 14272 TTCAUGTTTACAAGAT 65 W 1543
1343512 74 89 3336 3351 ATGAAGTCTTACGGGT 26 W 1140
1343517 273 288 13967 13982 GCATUTCAATGGTTGA 54 A 1544
1343518 271 286 13965 13980 ATTTCAATGGTTGAGG 60 W 253
1343519 269 284 13963 13978 TTCAATGGTTGAGGCT 41 W 104
1343523 263 278 13957 13972 GGTTGAGGCTCTTCTT 24 W 251
1343527 399 414 14093 14108 CTGCAGATCTAGAGGT 80 A 1090
1343529 372 387 14066 14081 TTCAGAGAAGCATCAC 55 A4 697
1343532 395 410 14089 14104 AGATCTAGAGGTTGTA 79 W 1331
1343533 368 383 14062 14077 | GAGAAGCATCACGATG 65 W 788
1343536 707 722 14401 14416 GAACUTGTTGGCAGTG 41 Y 1545
1343537 821 836 14515 14530 TACTUTGATACTTGGT 35 A4 1546
1343542 815 830 14509 14524 GATACTTGGTGAAGAC 25 W 34
1343544 406 421 14100 14115 TGGCAAGCTGCAGATC 41 W 108
1343545 711 726 14405 14420 AAGTGAACTTGTTGGC 48 W 762
1343546 990 1005 14684 14699 ATACUTGATTCTCATC 34 W 1547
1343548 917 932 14611 14626 GATTCTGATAGTTACT 21 W 457
1343551 915 930 14609 14624 TTCTGATAGTTACTAC 37 W 110
1343552 913 928 14607 14622 CTGAUAGTTACTACAA 35 W 1548
1343554 825 840 14519 14534 TTATUACTTTGATACT 55 A 1549
1343558 1014 1029 14708 14723 GTAAGAGTATGGCCTT 17 W 36
1343559 1019 1034 14713 14728 ATTAUGTAAGAGTATG 91 W 1550
1343563 1016 1031 14710 14725 ATGTAAGAGTATGGCC 64 W 111
1343564 994 1009 14688 14703 TTCCATACTTGATTCT 45 W 464
1343567 1138 1153 14832 14847 TGTCACATATTAACCA 44 A4 713
1343571 1136 1151 14830 14845 TCACATATTAACCACC 21 W 39
1343573 1132 1147 14826 14841 ATATUAACCACCAGTT 91 W 1551
1343574 1134 1149 14828 14843 ACATATTAACCACCAG 23 W 188
1343575 1069 1084 14763 14778 ATGTACTAGAATTCTG 45 W 112
1343578 1247 1262 14941 14956 | AAGAUATAGTATGGTA 37 W 1552
1343581 1509 1524 15203 15218 CACGAATTGTCAGCTC 32 W 274
1343583 1506 1521 15200 15215 GAATUGTCAGCTCCCC 20 W 1553
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1343585 1504 1519 15198 15213 ATTGUCAGCTCCCCTA 59 W 1554
1343586 1556 1571 15250 15265 GTTTATGGTCAATAGT 41 A4 202
1343587 1520 1535 15214 15229 TTTTGCGGACCCACGA 69 W 1497
1343588 1558 1573 15252 15267 AGGTUTATGGTCAATA 53 W 1555
1343590 1540 1555 15234 15249 AGGCUATTAGGTAGTT 47 W 1556
1343592 1513 1528 15207 15222 GACCCACGAATTGTCA 82 W 1279
1343593 1511 1526 15205 15220 CCCACGAATTGTCAGC 54 W 124
1343595 1524 1539 15218 15233 AAGAUTTTGCGGACCC 22 W 1557
1343598 N/A N/A 3617 3632 ACCAGTAACCAGGATC 66 W 296
1343599 1562 1577 15256 15271 AGTAAGGTTTATGGTC 43 A 128
1343601 2184 2199 15878 15893 TTGGATTATGCAGTAT 62 W 287
1343604 1564 1579 15258 15273 TCAGUAAGGTTTATGG 61 W 1558
1343605 2180 2195 15874 15889 ATTAUGCAGTATAGGT 66 W 1559
1343606 N/A N/A 6410 6425 GGTAGTATTGAGAAAG 38 A 1498
1343611 N/A N/A 6406 6421 GTATUGAGAAAGTCTT 40 W 1560
1343612 N/A N/A 4209 4224 AGGCATTAATAGGCAG 43 W 222
1343613 N/A N/A 3806 3821 CAGAUGTAAATAGCTC 41 W 1561
1343615 N/A N/A 3802 3817 TGTAAATAGCTCAGTT 38 A 466
1343616 N/A N/A 11632 11647 TTTTATACATCCCATA 116 A4 932
1343625 N/A N/A 11636 11651 GTCCUTTTATACATCC 50 W 1562
1121455 1506 1521 15200 15215 GAATTGTCAGCTCCCC 15 X 198
1343294 392 407 14086 14101 TCTAGAGGTTGTAGCA 92 X 370
1343297 365 380 14059 14074 AAGCATCACGATGATA 68 X 106
1343301 81 96 3343 3358 GTGTUGTATGAAGTCT 34 X 1563
1343302 556 571 14250 14265 TTACAAGATCCAACAG 46 X 258
1343303 71 86 3333 3348 AAGTCTTACGGGTGTT 40 X 1228
1343305 401 416 14095 14110 AGCTGCAGATCTAGAG 106 X 1499
1343306 828 843 14522 14537 GTGTUATTACTTTGAT 72 X 1564
1343308 820 835 14514 14529 ACTTUGATACTTGGTG 85 X 1565
1343309 714 729 14408 14423 ATGAAGTGAACTTGTT 56 X 572
1343312 704 719 14398 14413 CTTGUTGGCAGTGCAG 43 X 1566
1343314 1129 1144 14823 14838 TTAACCACCAGTTCTC 69 X 990
1343316 1139 1154 14833 14848 CTGTCACATATTAACC 57 X 1502
1343321 997 1012 14691 14706 CTTTUCCATACTTGAT 56 X 1567
1343322 919 934 14613 14628 TAGAUTCTGATAGTTA 32 X 1568
1343323 987 1002 14681 14696 CTTGATTCTCATCAAC 65 X 797
1343324 1515 1530 15209 15224 CGGACCCACGAATTGT 52 X 1092
1343326 1505 1520 15199 15214 AATTGTCAGCTCCCCT 30 X 1406
1343327 1501 1516 15195 15210 GTCAGCTCCCCTAACC 92 X 1503
1343331 1141 1156 14835 14850 CACTGTCACATATTAA 38 X 1504
1343332 1131 1146 14825 14840 TATTAACCACCAGTTC 69 X 886
1343334 1557 1572 15251 15266 GGTTUATGGTCAATAG 41 X 1569
1343336 1567 1582 15261 15276 TTATCAGTAAGGTTTA 51 X 502
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1343338 1517 1532 15211 15226 TGCGGACCCACGAATT 56 X 275
1343339 1553 1568 15247 15262 TATGGTCAATAGTAGG 10 X 1142
1343341 1563 1578 15257 15272 CAGTAAGGTTTATGGT 50 X 638
1343343 1527 1542 15221 15236 GTTAAGATTTTGCGGA 41 X 51

1343346 N/A N/A 11639 11654 TAAGUCCTTTTATACA 81 X 1570
1343348 N/A N/A 6413 6428 GGAGGTAGTATTGAGA 93 X 410
1343349 N/A N/A 6403 6418 TTGAGAAAGTCTTAAG 93 X 885
1343352 N/A N/A 3809 3824 GTTCAGATGTAAATAG 57 X 1100
1343353 N/A N/A 3799 3814 AAATAGCTCAGTTCTG 48 X 560
1343507 561 576 14255 14270 CATGUTTACAAGATCC 39 X 1571
1343511 76 91 3338 3353 GTATGAAGTCTTACGG 66 X 167
1343520 272 287 13966 13981 CATTUCAATGGTTGAG 61 X 1572
1343521 270 285 13964 13979 TTTCAATGGTTGAGGC 36 X 177
1343522 268 283 13962 13977 TCAAUGGTTGAGGCTC 59 X 1573
1343524 265 280 13959 13974 ATGGUTGAGGCTCTTC 41 X 1574
1343525 261 276 13955 13970 TTGAGGCTCTTCTTAT 81 X 1506
1343526 274 289 13968 13983 GGCAUTTCAATGGTTG 46 X 1575
1343528 404 419 14098 14113 GCAAGCTGCAGATCTA 23 X 1507
1343530 276 291 13970 13985 GAGGCATTTCAATGGT 46 X 29

1343534 370 385 14064 14079 | CAGAGAAGCATCACGA 70 X 256
1343535 397 412 14091 14106 GCAGATCTAGAGGTTG 16 X 32

1343538 817 832 14511 14526 TTGAUACTTGGTGAAG 63 X 1576
1343539 408 423 14102 14117 | TGTGGCAAGCTGCAGA 69 X 1508
1343541 813 828 14507 14522 TACTUGGTGAAGACCT 61 X 1577
1343543 709 724 14403 14418 GTGAACTTGTTGGCAG 37 X 259
1343547 823 838 14517 14532 ATTACTTTGATACTTG 17 X 260
1343549 914 929 14608 14623 TCTGATAGTTACTACA 38 X 35

1343553 916 931 14610 14625 ATTCUGATAGTTACTA 62 X 1578
1343555 912 927 14606 14621 TGATAGTTACTACAAA 74 X 655
1343556 1015 1030 14709 14724 TGTAAGAGTATGGCCT 42 X 920
1343557 1067 1082 14761 14776 GTACUAGAATTCTGTG 68 X 1579
1343560 1017 1032 14711 14726 | TATGUAAGAGTATGGC 40 X 1580
1343561 1012 1027 14706 14721 AAGAGTATGGCCTTAC 88 X 993
1343562 992 1007 14686 14701 CCATACTTGATTCTCA 38 X 185
1343566 1071 1086 14765 14780 ACATGTACTAGAATTC 73 X 1509
1343569 1135 1150 14829 14844 CACAUATTAACCACCA 31 X 1581
1343570 1137 1152 14831 14846 GTCACATATTAACCAC 30 X 802
1343572 1133 1148 14827 14842 CATAUTAACCACCAGT 48 X 1582
1343577 1510 1525 15204 15219 CCACGAATTGTCAGCT 46 X 49

1343579 1512 1527 15206 15221 ACCCACGAATTGTCAG 44 X 199
1343580 1249 1264 14943 14958 CAAAGATATAGTATGG 15 X 942
1343582 1508 1523 15202 15217 ACGAATTGTCAGCTCC 17 X 1374
1343584 1245 1260 14939 14954 | GATAUAGTATGGTAAG 33 X 1583
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1343589 1542 1557 15236 15251 GTAGGCTATTAGGTAG 37 X 1367
1343591 1538 1553 15232 15247 GCTAUTAGGTAGTTAA 50 X 1584
1343594 1522 1537 15216 15231 GATTUTGCGGACCCAC 44 X 1585
1343597 N/A N/A 3619 3634 AAACCAGTAACCAGGA 57 X 1263
1343600 2182 2197 15876 15891 GGATUATGCAGTATAG 54 X 1586
1343602 N/A N/A 3615 3630 CAGTAACCAGGATCAA 63 X 444

1343603 1560 1575 15254 15269 TAAGGTTTATGGTCAA 20 X 704

1343607 N/A N/A 6408 6423 TAGTATTGAGAAAGTC 53 X 301

1343609 N/A N/A 4211 4226 ATAGGCATTAATAGGC 68 X 1117
1343610 N/A N/A 4207 4222 GCATUAATAGGCAGAA 104 X 1587
1343614 N/A N/A 3804 3819 GATGUAAATAGCTCAG 66 X 1588
1343622 N/A N/A 11634 11649 CCTTUTATACATCCCA 46 X 1589
1393872 N/A N/A 4231 4246 GATAATAACTTGACAA 57 AD | 1480
1393875 N/A N/A 5415 5430 TCTAATTTGGAGAGGT 56 AD | 1149
1393878 N/A N/A 5416 5431 GTCTAATTTGGAGAGG 36 AD | 1051
1393879 N/A N/A 4236 4251 TGGAGGATAATAACTT 55 AD | 1477
1393880 N/A N/A 4234 4249 GAGGATAATAACTTGA 65 AD 665

1393881 N/A N/A 4232 4247 GGATAATAACTTGACA 82 AD 809
1393882 N/A N/A 4235 4250 GGAGGATAATAACTTG 38 AD | 1478
1393885 647 662 14341 14356 | AGAAATTTGTGAGCCA 8 AD | 1485
1393888 649 664 14343 14358 ATAGAAATTTGTGAGC 29 AD | 1253
1393890 650 665 14344 14359 GATAGAAATTTGTGAG 63 AD | 1487
1393892 648 663 14342 14357 TAGAAATTTGTGAGCC 13 AD | 1360
1393896 1311 1326 15005 15020 TGTTAGGCTGGAATGG 29 AD 46

1393898 N/A N/A 4539 4554 ATTTGTAGTGAGCAAT 78 AD | 1490
1393899 N/A N/A 4543 4558 TCTTATTTGTAGTGAG 62 AD 480
1393902 651 666 14345 14360 GGATAGAAATTTGTGA 50 AD | 1207
1393904 N/A N/A 7862 7877 GTGTAGAAATGCCAGA 37 AD | 1294
1393905 N/A N/A 7859 7874 TAGAAATGCCAGACTC 33 AD 359
1393906 1316 1331 15010 15025 TTGGATGTTAGGCTGG 6 AD | 1410
1393907 1314 1329 15008 15023 GGATGTTAGGCTGGAA 32 AD 519
1393909 N/A N/A 7864 7879 GGGTGTAGAAATGCCA 110 AD | 1409
1393911 N/A N/A 7860 7875 GTAGAAATGCCAGACT 37 AD | 1335
1393913 N/A N/A 7861 7876 TGTAGAAATGCCAGAC 53 AD | 1404
1393916 876 891 14570 14585 | ACAGATGTGAGGAGTC 19 AD | 1407
1393917 877 892 14571 14586 | AACAGATGTGAGGAGT 27 AD | 1136
1393918 1528 1543 15222 15237 AGTTAAGATTTTGCGG 32 AD | 1403
1393924 1531 1546 15225 15240 GGTAGTTAAGATITTG 10 AD 689
1393929 N/A N/A 4518 4533 TAACATTTGTCATAGG 30 AD 828
1393930 N/A N/A 5503 5518 GTACACGAGTATATTA 42 AD | 1421
1393936 88 103 3350 3365 GAGTATTGTGTTGTAT 26 AD 756
1393937 526 541 14220 14235 TAACAATAAGTTTTAG 69 AD | 1412
1393939 90 105 3352 3367 TAGAGTATTGTGTTGT 23 AD | 1419
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1393941 529 544 14223 14238 TGGTAACAATAAGTTT 42 AD 358
1393942 91 106 3353 3368 ATAGAGTATTGTGTTG 42 AD 636
1393943 528 543 14222 14237 GGTAACAATAAGTTTT 50 AD 450
1393944 1467 1482 15161 15176 CTGTAGATGTAATAGA 74 AD 48

1393945 1465 1480 15159 15174 GTAGATGTAATAGATG 25 AD 972
1393947 531 546 14225 14240 TATGGTAACAATAAGT 73 AD | 1414
1393948 1461 1476 15155 15170 ATGTAATAGATGGGCC 88 AD 273

1393951 1463 1478 15157 15172 | AGATGTAATAGATGGG 36 AD | 1106
1393952 1466 1481 15160 15175 TGTAGATGTAATAGAT 27 AD 924
1393954 819 834 14513 14528 CTTTGATACTTGGTGA 30 AD 184
1393955 1544 1559 15238 15253 TAGTAGGCTATTAGGT 61 AD | 1313
1393957 1543 1558 15237 15252 AGTAGGCTATTAGGTA 26 AD | 1424
1394051 N/A N/A 11988 12003 AGTAGTTTCCATCATG 33 AD | 1524
1394054 555 570 14249 14264 | TACAAGATCCAACAGA 53 AD 888
1394058 1554 1569 15248 15263 TTATGGTCAATAGTAG 27 AD | 1015
1394060 N/A N/A 7558 7573 TGTCATATACCATGTT 65 AD | 1459
1394062 1275 1290 14969 14984 TCTGAAGTCTTAAGGT 36 AD 271

1394064 N/A N/A 7568 7583 TTTTGACTAATGTCAT 94 AD | 1460
1394066 N/A N/A 11998 12013 ACTTAATAGTAGTAGT 105 AD | 1456
1394067 630 645 14324 14339 | GTTGAGGAAATCAACA 94 AD 514
1394071 N/A N/A 5855 5870 ATTAAGAATGTAATGC 70 AD | 1462
1394072 1605 1620 15299 15314 ATATAACACGCAAAAT 83 AD | 1466
1394073 N/A N/A 5845 5860 TAATGCTATGCATAAA 98 AD | 1461
1394076 N/A N/A 3801 3816 GTAAATAGCTCAGTTC 50 AD 540
1394078 N/A N/A 7867 7882 TTTGGGTGTAGAAATG 81 AD 1528
1394079 643 658 14337 14352 ATTTGTGAGCCATGTT 23 AD | 1469
1394080 653 668 14347 14362 TGGGATAGAAATTTGT 44 AD 183

1394081 N/A N/A 4238 4253 ACTGGAGGATAATAAC 77 AD | 1470
1394084 1309 1324 15003 15018 | TTAGGCTGGAATGGAA 41 AD | 1475
1394085 N/A N/A 5411 5426 ATTTGGAGAGGTAACT 111 AD | 1464
1394087 N/A N/A 4537 4552 TTGTAGTGAGCAATAG 30 AD | 1476
1394088 N/A N/A 5505 5520 GTGTACACGAGTATAT 108 AD | 1471
1394090 N/A N/A 5495 5510 GTATATTAGGAAATTG 127 AD | 1472
1394091 83 98 3345 3360 TTGTGTTGTATGAAGT 29 AD | 1530
1394092 523 538 14217 14232 CAATAAGTTTTAGTCT 79 AD | 1474
1394093 93 108 3355 3370 GTATAGAGTATTGTGT 83 AD 244
1394094 1274 1289 14968 14983 CTGAAGTCTTAAGGTT 45 AD | 1264
1394097 1525 1540 15219 15234 TAAGATTTTGCGGACC 27 AD 200
1394107 1469 1484 15163 15178 AGCTGTAGATGTAATA 62 AD 836
1343141 822 837 14516 14531 TTACTTTGATACTTGG 3 AG 612
1393850 N/A N/A 6939 6954 TTTGGACTTGTGGTAA 57 AG | 1520
1393851 N/A N/A 6945 6960 CCCTUTTTTGGACTTG 38 AG | 1590
1393852 N/A N/A 7358 7373 ATGTUGTATATGCTGA 18 AG | 1591
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1393853 N/A N/A 7356 7371 GTTGUATATGCTGAGC 57 AG | 1592
1393854 N/A N/A 3808 3823 TTCAGATGTAAATAGC 32 AG | 13%4
1393855 N/A N/A 7360 7375 TGATGTTGTATATGCT 28 AG | 1510
1393856 N/A N/A 3803 3818 ATGTAAATAGCTCAGT 78 AG 378
1393857 N/A N/A 7362 7377 AATGATGTTGTATATG 106 AG | 1393
1393858 N/A N/A 5497 5512 GAGTATATTAGGAAAT 98 AG | 1399
1393859 N/A N/A 3807 3822 TCAGATGTAAATAGCT 22 AG | 1225
1393860 N/A N/A 7361 7376 ATGAUGTTGTATATGC 50 AG | 1593
1393861 N/A N/A 3805 3820 AGATGTAAATAGCTCA 39 AG | 1355
1393862 N/A N/A 7359 7374 GATGUTGTATATGCTG 12 AG | 15%
1393863 N/A N/A 5498 5513 CGAGUATATTAGGAAA 55 AG | 1595
1393864 1610 1625 15304 15319 | AATACATATAACACGC 22 AG 426
1393865 1608 1623 15302 15317 | TACAUATAACACGCAA 50 AG | 159
1393866 N/A N/A 5500 5515 CACGAGTATATTAGGA 59 AG 675

1393867 1609 1624 15303 15318 ATACATATAACACGCA 13 AG | 1397
1393868 N/A N/A 5501 5516 ACACGAGTATATTAGG 18 AG 609
1393869 N/A N/A 5499 5514 ACGAGTATATTAGGAA 55 AG 737
1393870 1611 1626 15305 15320 TAATACATATAACACG 129 AG | 1398
1393871 N/A N/A 5502 5517 TACACGAGTATATTAG 28 AG 538
1393873 1607 1622 15301 15316 | ACATATAACACGCAAA 50 AG 54

1393874 N/A N/A 5414 5429 CTAAUTTGGAGAGGTA 38 AG | 1597
1393877 N/A N/A 4233 4248 AGGAUAATAACTTGAC 58 AG | 1598
1393883 N/A N/A 5413 5428 TAATUTGGAGAGGTAA 76 AG | 1599
1393886 N/A N/A 5418 5433 TTGTCTAATTTGGAGA 83 AG | 1481
1393887 645 660 14339 14354 | AAATUTGTGAGCCATG 22 AG | 1600
1393889 N/A N/A 5419 5434 ATTGUCTAATTTGGAG 100 AG | 1601
1393891 N/A N/A 5417 5432 TGTCUAATTTGGAGAG 63 AG | 1602
1393893 646 661 14340 14355 GAAAUTTGTGAGCCAT 8 AG | 1603
1393894 1312 1327 15006 15021 ATGTUAGGCTGGAATG 91 AG | 1604
1393895 N/A N/A 4540 4555 TATTUGTAGTGAGCAA 26 AG | 1605
1393897 N/A N/A 4542 4557 CTTAUTTGTAGTGAGC 39 AG | 1606
1393900 N/A N/A 4544 4559 TTCTUATTTGTAGTGA 56 AG | 1607
1393901 N/A N/A 4541 4556 TTATUTGTAGTGAGCA 28 AG | 1608
1393903 N/A N/A 4545 4560 GTTCUTATTTGTAGTG 50 AG | 1609
1393908 1315 1330 15009 15024 | TGGAUGTTAGGCTGGA 25 AG | 1610
1393910 N/A N/A 7863 7878 GGTGUAGAAATGCCAG 73 AG | leoll
1393912 1313 1328 15007 15022 GATGUTAGGCTGGAAT 98 AG | 1612
1393914 1529 1544 15223 15238 TAGTUAAGATTTTGCG 45 AG | 1613
1393915 N/A N/A 7865 7880 TGGGUGTAGAAATGCC 74 AG | 1614
1393919 879 894 14573 14588 | ATAACAGATGTGAGGA 24 AG | 1072
1393920 875 890 14569 14584 | CAGAUGTGAGGAGTCA 17 AG | 1615
1393922 1507 1522 15201 15216 CGAAUTGTCAGCTCCC 7 AG | 1616
1393925 N/A N/A 4519 4534 TTAACATTTGTCATAG 58 AG 708
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1393927 N/A N/A 4516 4531 ACATUTGTCATAGGAA 40 AG | 1617
1393928 N/A N/A 4515 4530 CATTUGTCATAGGAAT 61 AG | 1618
1393931 1533 1548 15227 15242 TAGGUAGTTAAGATTT 32 AG | 1619
1393932 1530 1545 15224 15239 GTAGUTAAGATTTTGC 47 AG | 1620
1393933 N/A N/A 4517 4532 AACAUTTGTCATAGGA 22 AG | 1621
1393934 87 102 3349 3364 AGTAUTGTGTTGTATG 35 AG | 1622
1393935 86 101 3348 3363 GTATUGTGTTGTATGA 19 AG | 1623
1393938 530 545 14224 14239 | ATGGUAACAATAAGTT 48 AG | 1624
1393940 89 104 3351 3366 AGAGUATTGTGTTGTA 18 AG | 1625
1393946 1462 1477 15156 15171 GATGUAATAGATGGGC 62 AG | 1626
1393949 N/A N/A 5504 5519 TGTACACGAGTATATT 58 AG | 1413
1393950 1464 1479 15158 15173 TAGAUGTAATAGATGG 23 AG | 1627
1393956 822 837 14516 14531 TTACUTTGATACTTGG 10 AG | 1628
1394050 1325 1340 15019 15034 TTGCCTGCATTGGATG 41 AG | 1525
1394053 1555 1570 15249 15264 TTTAUGGTCAATAGTA 61 AG | 1629
1394061 N/A N/A 12082 12097 | TAAGUACTGAAGACTG 125 AG | 1630
1394063 N/A N/A 12092 12107 GATTUGATGTTAAGTA 146 AG | 1631
1394065 N/A N/A 7279 7294 TTTTUGGTGGTATTCC 40 AG | 1632
1394068 N/A N/A 5494 5509 TATAUTAGGAAATTGC 56 AG | 1633
1394069 N/A N/A 3811 3826 TAGTUCAGATGTAAAT 132 AG | 1634
1394070 N/A N/A 6937 6952 TGGACTTGTGGTAATA 24 AG | 1526
1394074 N/A N/A 7354 7369 TGTAUATGCTGAGCAT 47 AG | 1635
1394077 N/A N/A 6947 6962 TACCCTTTTTTGGACT 61 AG | 1463
1394082 1503 1518 15197 15212 TTGTCAGCTCCCCTAA 41 AG | 1527
1394083 N/A N/A 7857 7872 GAAAUGCCAGACTCCT 53 AG | 1636
1394086 N/A N/A 5421 5436 ATATUGTCTAATTTGG 50 AG | 1637
1394089 1459 1474 15153 15168 | GTAAUAGATGGGCCAA 36 AG | 1638
1394095 N/A N/A 4513 4528 TTTGUCATAGGAATTG 73 AG | 1639
1394096 N/A N/A 5506 5521 TGTGUACACGAGTATA 104 AG | 1640
1394102 1240 1255 14934 14949 | AGTAUGGTAAGCTAGG 27 AG | 1641
1394105 1254 1269 14948 14963 GATTCCAAAGATATAG 31 AG 701

1343141 822 837 14516 14531 TTACTTTGATACTTGG 6 AH 612
1393344 1248 1263 14942 14957 AAAGATATAGTATGGT 41 AH 120
1393345 1244 1259 14938 14953 ATATAGTATGGTAAGC 70 AH 194
1393346 1243 1258 14937 14952 TATAGTATGGTAAGCT 80 AH 119
1393347 1246 1261 14940 14955 AGATATAGTATGGTAA 66 AH 270
1393348 1018 1033 14712 14727 TTATGTAAGAGTATGG 55 AH 262
1393349 1250 1265 14944 14959 CCAAAGATATAGTATG 37 AH 921

1393350 1251 1266 14945 14960 TCCAAAGATATAGTAT 27 AH | 1423
1393774 558 573 14252 14267 GTTTACAAGATCCAAC 83 AH 33

1393775 560 575 14254 14269 ATGTUTACAAGATCCA 8 AH | 1642
1393776 562 577 14256 14271 TCATGTTTACAAGATC 35 AH | 1515
1393778 557 572 14251 14266 TTTACAAGATCCAACA 76 AH | 1395
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1393779 1320 1335 15014 15029 TGCAUTGGATGTTAGG 27 AH | 1643
1393781 1318 1333 15012 15027 CATTGGATGTTAGGCT 46 AH | 1450
1393782 1319 1334 15013 15028 GCATUGGATGTTAGGC 46 AH | 1644
1393783 1317 1332 15011 15026 ATTGGATGTTAGGCTG 20 AH | 1514
1393784 1561 1576 15255 15270 GTAAGGTTTATGGTCA 15 AH 53

1393785 N/A N/A 11993 12008 ATAGUAGTAGTTTCCA 60 AH | 1645
1393786 1323 1338 15017 15032 GCCTGCATTGGATGTT 81 AH | 1517
1393787 N/A N/A 11990 12005 GTAGUAGTTTCCATCA 79 AH | 1646
1393788 N/A N/A 11991 12006 AGTAGTAGTTTCCATC 84 AH | 1422
1393789 N/A N/A 11992 12007 TAGTAGTAGTTTCCAT 73 AH | 1345
1393791 1559 1574 15253 15268 AAGGUTTATGGTCAAT 17 AH | 1647
1393792 1321 1336 15015 15030 CTGCATTGGATGTTAG 54 AH 196
1393793 1322 1337 15016 15031 CCTGCATTGGATGTTA 69 AH | 1516
1393794 1262 1277 14956 14971 GGTTUCATGATTCCAA 50 AH | 1648
1393795 622 637 14316 14331 AATCAACAGTTGCATT 67 AH | 1518
1393796 N/A N/A 11995 12010 TAATAGTAGTAGTTTC 103 AH | 1425
1393797 1265 1280 14959 14974 TAAGGTTTCATGATTC 22 AH 615
1393798 1264 1279 14958 14973 AAGGUTTCATGATTCC 26 AH | 1649
1393799 1266 1281 14960 14975 TTAAGGTTTCATGATT 51 AH | 1428
1393800 N/A N/A 11994 12009 AATAGTAGTAGTTTCC 58 AH | 1166
1393801 623 638 14317 14332 AAATCAACAGTTGCAT 83 AH | 1429
1393802 1263 1278 14957 14972 AGGTUTCATGATTCCA 33 AH | 1650
1393803 1267 1282 14961 14976 CTTAAGGTTTCATGAT 50 AH 195
1393804 627 642 14321 14336 | GAGGAAATCAACAGTT 22 AH | 1430
1393806 N/A N/A 7282 7297 GTATUTTTGGTGGTAT 67 AH | 1651
1393807 N/A N/A 7284 7299 CAGTATTTTTGGTGGT 14 AH 642
1393808 N/A N/A 7286 7301 TTCAGTATTTTTGGTG 73 AH | 1433
1393809 625 640 14319 14334 GGAAATCAACAGTTGC 7 AH 564
1393810 624 639 14318 14333 GAAAUCAACAGTTGCA 54 AH | 1652
1393811 N/A N/A 7287 7302 CTTCAGTATTTTTGGT 92 AH | 1435
1393812 N/A N/A 7283 7298 AGTAUTTTTGGTGGTA 33 AH | 1653
1393813 N/A N/A 7285 7300 TCAGUATTTTTGGTGG 83 AH | 1654
1393814 N/A N/A 12090 12105 TTTGATGTTAAGTACT 51 AH | 1439
1393815 539 554 14233 14248 TGAAUACATATGGTAA 54 AH | 1655
1393816 N/A N/A 12089 12104 TTGAUGTTAAGTACTG 53 AH | 1656
1393818 N/A N/A 12085 12100 TGTTAAGTACTGAAGA 71 AH | 1436
1393819 N/A N/A 12086 12101 ATGTUAAGTACTGAAG 98 AH | 1657
1393820 538 553 14232 14247 GAATACATATGGTAAC 72 AH | 1386
1393821 N/A N/A 12088 12103 TGATGTTAAGTACTGA 41 AH | 1438
1393822 N/A N/A 12087 12102 GATGUTAAGTACTGAA 67 AH | 1658
1393823 N/A N/A 12084 12099 GTTAAGTACTGAAGAC 84 AH | 1125
1393824 N/A N/A 7562 7577 CTAAUGTCATATACCA 34 AH | 1659
1393825 1566 1581 15260 15275 TATCAGTAAGGTTTAT 54 AH | 1445
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1393826 541 556 14235 14250 GATGAATACATATGGT 26 AH | 1262
1393827 N/A N/A 7560 7575 AATGUCATATACCATG 85 AH | 1660
1393828 N/A N/A 7561 7576 TAATGTCATATACCAT 66 AH | 1442
1393829 1565 1580 15259 15274 ATCAGTAAGGTTTATG 65 AH 203
1393830 N/A N/A 7563 7578 ACTAATGTCATATACC 25 AH | 1344
1393831 N/A N/A 7565 7580 TGACUAATGTCATATA 86 AH | 1661
1393832 N/A N/A 7566 7581 TTGACTAATGTCATAT 106 AH | 1444
1393833 N/A N/A 7564 7579 GACTAATGTCATATAC 89 AH | 1244
1393835 1272 1287 14966 14981 GAAGUCTTAAGGTTTC 60 AH | 1662
1393836 N/A N/A 5850 5865 GAATGTAATGCTATGC 56 AH 732
1393837 N/A N/A 5851 5866 AGAAUGTAATGCTATG 60 AH | 1663
1393838 N/A N/A 5848 5863 ATGTAATGCTATGCAT 93 AH | 1448
1393839 1271 1286 14965 14980 AAGTCTTAAGGTTTCA 30 AH | 1446
1393840 1269 1284 14963 14978 GTCTUAAGGTTTCATG 83 AH | 1664
1393841 1268 1283 14962 14977 TCTTAAGGTTTCATGA 72 AH 533
1393842 1270 1285 14964 14979 AGTCUTAAGGTTTCAT 67 AH | 1665
1393843 N/A N/A 5847 5862 TGTAATGCTATGCATA 40 AH | 1447
1393844 N/A N/A 6943 6958 CTTTUTTGGACTTGTG 56 AH | 1666
1393845 N/A N/A 6944 6959 CCTTUTTTGGACTTGT 52 AH | 1667
1393846 N/A N/A 6942 6957 TTTTUTGGACTTGTGG 64 AH | 1668
1393847 N/A N/A 6940 6955 TTTTGGACTTGTGGTA 72 AH | 1522
1393848 N/A N/A 6941 6956 TTTTUGGACTTGTGGT 79 AH | 1669
1393849 N/A N/A 7357 7372 TGTTGTATATGCTGAG 33 AH | 1521

Example 6: Effect of mixed sugar motif, uniform phosphorothioate modified oligonucleotides on human PLN
RNA in vitro, single dose

Modified oligonucleotides complementary to human PLN nucleic acid were designed and tested for their single
dose effects on PLN RNA in vifro. The modified oligonucleotides were tested in a series of experiments that had the
same culture conditions.

“Start site” indicates the 5’-most nucleoside to which the modified oligonucleotide is complementary in the
target nucleic acid sequence. “Stop site” indicates the 3°-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the tables below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both.
“N/A” indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid
sequence.

Cultured iCell® cardiomyocytes’ (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 4000 nM by free uptake at a density of 8,000 cells per well. After a
treatment period of approximately 72 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40402 (described
herein above). PLN RNA levels were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of
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PLN RNA is presented in the tables below as percent PLN RNA relative to the amount in untreated control cells (%
UTC).

Each separate experimental analysis described in this example is identified by a letter ID in the table columns
below labeled “AID” (Analysis ID).

The modified oligonucleotides in the table below are 3-10-3 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 16 nucleosides in length, wherein the
central gap segment consists of ten 2’-p-D-deoxynucleosides, and wherein the 5° and 3 wing segments each consist of
three cEt nucleosides. The sugar motif for the modified oligonucleotides is (from 5° to 3°): kkkddddddddddkkk; wherein
each “d” represents a 2’-pf-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 6. Reduction of PLN RNA by 3-10-3 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 . '
Sequence (5' to 3") (% AID ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1121440 1246 1261 14940 14955 | AGATATAGTATGGTAA 34 Al 270
1342309 1249 1264 14943 14958 CAAAGATATAGTATGG 26 Al 942
1342911 1530 1545 15224 15239 GTAGTTAAGATTTTGC 24 Al 752
1342944 N/A N/A 5500 5515 CACGAGTATATTAGGA 23 Al 675
1343056 1250 1265 14944 14959 | CCAAAGATATAGTATG 38 Al 921
1393402 1251 1266 14945 14960 TCCAAAGATATAGTAT 44 Al 1423
1121400 823 838 14517 14532 ATTACTTTGATACTTG 25 Al 260
1121403 992 1007 14686 14701 CCATACTTGATTCTCA 33 Al 185
1121441 1247 1262 14941 14956 | AAGATATAGTATGGTA 21 Al 45
1121442 1248 1263 14942 14957 AAAGATATAGTATGGT 24 Al 120
1343077 N/A N/A 5501 5516 ACACGAGTATATTAGG 15 Al 609

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3”): kkdddddddddkekek; wherein each “d” represents a 2’-f-D-deoxyribosyl
sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5 to 37): sssssssssssssss; wherein each “s™

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 7. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID | ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1343467 1249 1264 14943 14958 | CAAAGATATAGTATGG 16 Al | 942
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1393581 1248 1263 14942 14957 | AAAGATATAGTATGGT 18 Al 120
1343467 1249 1264 14943 14958 | CAAAGATATAGTATGG 21 Al | 942
1343475 1247 1262 14941 14956 | AAGATATAGTATGGTA 17 AJ 45

1393575 1246 1261 14940 14955 | AGATATAGTATGGTAA 18 AJ | 270

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5° to 3°): kkkdddddddddkkke; wherein each “d” represents a 2’°-B-D-deoxyribosyl
sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 8. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 . .
Sequence (5' to 3") (% AID 1D
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1393675 N/A N/A 5500 5515 CACGAGTATATTAGGA 19 Al 675
1343648 1247 1262 14941 14956 | AAGATATAGTATGGTA 10 Al 45
1393772 1248 1263 14942 14957 AAAGATATAGTATGGT 14 Al 120

The modified oligonucleotides in the table below are 2-10-2 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 14 nucleosides in length, wherein the
central gap segment consists of ten 2°-p-D-deoxynucleosides, and wherein the 5° and 3’ wing segments consist of three
cEt nucleosides and four cEt nucleosides respectively. The sugar motif for the modified oligonucleotides is (from 5° to
3"): kkddddddddddkk; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, and each “k” represents a cEt
modified sugar moiety. The internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°):
sssssssssssss; wherein each “s” represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-

methyl cytosine.

Table 9. Reduction of PLN RNA by 2-10-2 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID
PLN SEQ
Compound | No: 1 No: 1 No: 2 No: 2 . ,
Sequence (5' to 3') (% AID ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528618 1531 1544 15225 15238 TAGTTAAGATTTTG 77 Al 1670
1528619 N/A N/A 5501 5514 ACGAGTATATTAGG 29 Al 1671
1528621 1247 1260 14941 14954 GATATAGTATGGTA 56 Al 1672
1528624 1250 1263 14944 14957 AAAGATATAGTATG 71 Al 1673
1528820 1251 1264 14945 14958 CAAAGATATAGTAT 63 Al 1674
1528821 1252 1265 14946 14959 CCAAAGATATAGTA 76 Al 1675
1528616 824 837 14518 14531 TTACTTTGATACTT 56 Al 1676
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1528617 993 1006 14687 14700 CATACTTGATTCTC 58 AJ 1677
1528620 N/A N/A 5502 5515 CACGAGTATATTAG 60 Al 1678
1528622 1248 1261 14942 14955 AGATATAGTATGGT 52 AJ 1679
1528623 1249 1262 14943 14956 | AAGATATAGTATGG 50 AJ 1680

The modified oligonucleotides in the table below are 17 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5° to 3°): kkkddddddddddkeee; wherein each “d” represents a 2°-B-D-deoxyribosyl
sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): ssssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 10. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528661 1529 1545 15223 15239 GTAGTTAAGATTTTGCG 21 Al 1670
1528662 N/A N/A 5499 5515 CACGAGTATATTAGGAA 18 Al 1671
1528664 1245 1261 14939 14955 AGATATAGTATGGTAAG 36 Al 1672
1528667 1248 1264 14942 14958 | CAAAGATATAGTATGGT 29 Al 1673
1528830 1249 1265 14943 14959 | CCAAAGATATAGTATGG 36 Al 1674
1528831 1250 1266 14944 14960 | TCCAAAGATATAGTATG 51 Al 1675
1528655 822 838 14516 14532 ATTACTTTGATACTTGG 33 Al 1676
1528658 991 1007 14685 14701 CCATACTTGATTCTCAT 41 Al 1677
1528663 N/A N/A 5500 5516 ACACGAGTATATTAGGA 21 Al 1678
1528665 1246 1262 14940 14956 | AAGATATAGTATGGTAA 39 Al 1679
1528666 1247 1263 14941 14957 | AAAGATATAGTATGGTA 42 Al 1680

The modified oligonucleotides in the table below are 17 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kkkddddddddddkkee; wherein each “d” represents a 2’-f3-D-deoxyribosyl
sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3”): ssssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 11. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' .
Sequence (5' to 3") (% AID | ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1528648 1529 1545 15223 15239 GTAGTTAAGATTTTGCG 25 Al | 1670
1528649 N/A N/A 5499 5515 CACGAGTATATTAGGAA 19 Al | 1671
1528651 1245 1261 14939 14955 AGATATAGTATGGTAAG 26 Al 1672
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1528654 1248 1264 14942 14958 | CAAAGATATAGTATGGT 16 Al | 1673
1528826 1249 1265 14943 14959 | CCAAAGATATAGTATGG 42 Al | 1674
1528827 1250 1266 14944 14960 | TCCAAAGATATAGTATG 40 Al | 1675
1528646 822 838 14516 14532 ATTACTTTGATACTTGG 21 AJ | 1676
1528647 991 1007 14685 14701 CCATACTTGATTCTCAT 39 AJ | 1677
1528650 N/A N/A 5500 5516 ACACGAGTATATTAGGA 20 AJ | 1678
1528652 1246 1262 14940 14956 | AAGATATAGTATGGTAA 27 AJ | 1679
1528653 1247 1263 14941 14957 | AAAGATATAGTATGGTA 29 AJ | 1680

The modified oligonucleotides in the table below are 3-10-4 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 17 nucleosides in length, wherein the
central gap segment consists of ten 2’-pf-D-deoxynucleosides, and wherein the 5° and 3’ wing segments consist of three
cEt nucleosides and four cEt nucleosides respectively. The sugar motif for the modified oligonucleotides is (from 5° to
3”): kkkddddddddddkkkk; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, and each “k” represents a
cEt modified sugar moiety. The internucleoside linkage motif for the modified oligonucleotides is (from 5’ to 3°):
ssssssssssssssss; wherein each “s” represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-

methy] cytosine.

Table 12. Reduction of PLN RNA by 3-10-4 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528628 1529 1545 15223 15239 GTAGTTAAGATTTTGCG 36 Al 1670
1528629 N/A N/A 5499 5515 CACGAGTATATTAGGAA 18 Al 1671
1528631 1245 1261 14939 14955 AGATATAGTATGGTAAG 20 Al 1672
1528634 1248 1264 14942 14958 | CAAAGATATAGTATGGT 15 Al 1673
1528822 1249 1265 14943 14959 | CCAAAGATATAGTATGG 55 Al 1674
1528823 1250 1266 14944 14960 | TCCAAAGATATAGTATG 38 Al 1675
1528625 822 838 14516 14532 ATTACTTTGATACTTGG 13 Al 1676
1528627 991 1007 14685 14701 CCATACTTGATTCTCAT 43 Al 1677
1528630 N/A N/A 5500 5516 ACACGAGTATATTAGGA 13 Al 1678
1528632 1246 1262 14940 14956 | AAGATATAGTATGGTAA 20 Al 1679
1528633 1247 1263 14941 14957 | AAAGATATAGTATGGTA 16 Al 1680

The modified oligonucleotides in the table below are 4-10-3 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 17 nucleosides in length, wherein the
central gap segment consists of ten 2’-pf-D-deoxynucleosides, and wherein the 5° and 3’ wing segments consist of four
cEt nucleosides and three cEt nucleosides respectively. The sugar motif for the modified oligonucleotides is (from 5’ to
3”): kkkkddddddddddkkk; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar moiety, and each “k” represents a

cEt modified sugar moiety. The internucleoside linkage motif for the modified oligonucleotides is (from 5’ to 3°):
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ssssssssssssssss; wherein each “s” represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-

methy] cytosine.

Table 13. Reduction of PLN RNA by 4-10-3 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528637 1530 1546 15224 15240 GGTAGTTAAGATTTTGC 25 Al 1681
1528639 N/A N/A 5500 5516 ACACGAGTATATTAGGA 19 Al 1678
1528642 1246 1262 14940 14956 AAGATATAGTATGGTAA 27 Al 1679
1528645 1249 1265 14943 14959 | CCAAAGATATAGTATGG 63 Al 1674
1528824 1250 1266 14944 14960 | TCCAAAGATATAGTATG 34 Al 1675
1528825 1251 1267 14945 14961 TTCCAAAGATATAGTAT 49 Al 1682
1528635 823 839 14517 14533 TATTACTTTGATACTTG 32 Al 1683
1528636 992 1008 14686 14702 TCCATACTTGATTCTCA 41 Al 1684
1528640 N/A N/A 5501 5517 TACACGAGTATATTAGG 26 Al 1685
1528643 1247 1263 14941 14957 | AAAGATATAGTATGGTA 18 Al 1680
1528644 1248 1264 14942 14958 | CAAAGATATAGTATGGT 18 Al 1673

The modified oligonucleotides in the table below are 18 nucleosides in length, wherein the sugar motif for the

modified oligonucleotides is (from 5° to 3°): kkkddddddddddkeeee; wherein each “d” represents a 2’-f3-D-deoxyribosyl

sugar moiety, each “e

2R

represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The

internucleoside linkage motif for the modified oligonucleotides is (from 5 to 3”): sssssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 14. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' .

Sequence (5' to 3") (% AID 1))

Number Start Stop Start Stop UTC) NO

Site Site Site Site

1528603 1244 1261 14938 14955 | AGATATAGTATGGTAAGC 30 Al 1686
1528606 1247 1264 14941 14958 | CAAAGATATAGTATGGTA 31 Al 1687
1528680 1528 1545 15222 15239 GTAGTTAAGATTTTGCGG 32 Al 1688
1528682 N/A N/A 5498 5515 CACGAGTATATTAGGAAA 17 Al 1689
1528816 1248 1265 14942 14959 | CCAAAGATATAGTATGGT 28 Al 1690
1528817 1249 1266 14943 14960 | TCCAAAGATATAGTATGG 31 Al 1691
1528604 1245 1262 14939 14956 AAGATATAGTATGGTAAG 24 Al 1692
1528605 1246 1263 14940 14957 AAAGATATAGTATGGTAA 24 Al 1693
1528678 821 838 14515 14532 ATTACTTTGATACTTGGT 29 Al 1694
1528679 990 1007 14684 14701 CCATACTTGATTCTCATC 48 Al 1695
1528683 N/A N/A 5499 5516 ACACGAGTATATTAGGAA 30 AJ 1696
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The modified oligonucleotides in the table below are 18 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3”): kkkddddddddddkkeee; wherein each “d” represents a 2’-3-D-deoxyribosyl
sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 15. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes’

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
| Sequence (5' to 3") (% AID D
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528670 1528 1545 15222 15239 GTAGTTAAGATTTTGCGG 71 Al 1688
1528671 N/A N/A 5498 5515 CACGAGTATATTAGGAAA 13 Al 1689
1528674 1244 1261 14938 14955 | AGATATAGTATGGTAAGC 20 Al 1686
1528677 1247 1264 14941 14958 | CAAAGATATAGTATGGTA 18 Al 1687
1528832 1248 1265 14942 14959 | CCAAAGATATAGTATGGT 44 Al 1690
1528833 1249 1266 14943 14960 TCCAAAGATATAGTATGG 35 Al 1691
1528668 821 838 14515 14532 ATTACTTTGATACTTGGT 24 AJ 1694
1528669 990 1007 14684 14701 CCATACTTGATTCTCATC 38 AJ 1695
1528672 N/A N/A 5499 5516 ACACGAGTATATTAGGAA 25 AJ 1696
1528675 1245 1262 14939 14956 AAGATATAGTATGGTAAG 31 Al 1692
1528676 1246 1263 14940 14957 AAAGATATAGTATGGTAA 29 Al 1693

The modified oligonucleotides in the table below are 4-10-4 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 18 nucleosides in length, wherein the
central gap segment consists of ten 2°-pf-D-deoxynucleosides, and wherein the 5° and 3’ wing segments each consist of
four cEt nucleosides. The sugar motif for the modified oligonucleotides is (from 5’ to 37): kkkkddddddddddkkkk;
wherein each “d” represents a 2’-f3-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.
The internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssssss; wherein each

13}

s” represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 16. Reduction of PLN RNA by 4-10-4 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes’

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID | ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528608 1529 1546 15223 15240 GGTAGTTAAGATTTTGCG 45 Al | 1697
1528609 N/A N/A 5499 5516 ACACGAGTATATTAGGAA 20 Al | 1696
1528611 1245 1262 14939 14956 AAGATATAGTATGGTAAG 61 Al 1692
1528614 1248 1265 14942 14959 | CCAAAGATATAGTATGGT 53 Al | 1690
1528818 1249 1266 14943 14960 | TCCAAAGATATAGTATGG 54 Al | 1691
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1528819 1250 1267 14944 14961 TTCCAAAGATATAGTATG 38 Al | 1698
1528607 991 1008 14685 14702 TCCATACTTGATTCTCAT 35 AJ | 1699
1528610 N/A N/A 5500 5517 TACACGAGTATATTAGGA 22 AJ | 1700
1528612 1246 1263 14940 14957 | AAAGATATAGTATGGTAA 20 AJ | 1693
1528613 1247 1264 14941 14958 | CAAAGATATAGTATGGTA 18 AJ | 1687
1528681 822 839 14516 14533 TATTACTTTGATACTTGG 20 AJ | 1701

The modified oligonucleotides in the table below are 5-10-5 cEt modified oligonucleotides with uniform

phosphorothioate internucleoside linkages. The modified oligonucleotides are 20 nucleosides in length, wherein the

central gap segment consists of ten 2’-p-D-deoxynucleosides, and wherein the 5° and 3 wing segments each consist of

five cEt nucleosides. The sugar motif for the modified oligonucleotides is (from 5” to 3”): kkkkkddddddddddkkkkk;

wherein each “d” represents a 2’-f3-D-deoxyribosyl sugar moiety, and each “k” represents a cEt modified sugar moiety.

The internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssssssss; wherein each

TRt

s” represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 17. Reduction of PLN RNA by 5-10-5 cEt modified oligonucleotides with uniform phosphorothioate

internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' .

Sequence (5' to 3") (% AID | ID

Number Start Stop Start Stop UTC) NO

Site Site Site Site

1528626 1528 1547 15222 15241 AGGTAGTTAAGATTTTGCGG 49 Al | 1702
1528638 N/A N/A 5498 5517 TACACGAGTATATTAGGAAA 26 Al | 1703
1528656 1244 1263 14938 14957 | AAAGATATAGTATGGTAAGC 30 Al | 1704
1528660 1247 1266 14941 14960 | TCCAAAGATATAGTATGGTA 48 Al | 1705
1528828 1248 1267 14942 14961 TTCCAAAGATATAGTATGGT 46 Al | 1706
1528829 1249 1268 14943 14962 | ATTCCAAAGATATAGTATGG 73 Al | 1707
1528615 990 1009 14684 14703 TTCCATACTTGATTCTCATC 39 Al 1708
1528641 N/A N/A 5499 5518 GTACACGAGTATATTAGGAA 48 AJ | 1709
1528657 1245 1264 14939 14958 | CAAAGATATAGTATGGTAAG 33 AJ | 1710
1528659 1246 1265 14940 14959 | CCAAAGATATAGTATGGTAA 38 AJ | 1711
1528673 821 840 14515 14534 TTATTACTTTGATACTTGGT 34 Al 1712

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the

modified oligonucleotides is (from 5’ to 3°): ekdddddddddkekek; wherein each “d” represents a 2’-B-D-deoxyribosyl

internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”

9

sugar moiety, each “e

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.
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Table 18. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 , .
Sequence (5' to 3") (% AID | ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1528840 1248 1263 14942 14957 | AAAGATATAGTATGGT 30 Al | 120
1528841 1249 1264 14943 14958 | CAAAGATATAGTATGG 22 Al | 942
1528838 1247 1262 14941 14956 AAGATATAGTATGGTA 26 Al 45
1528839 1246 1261 14940 14955 | AGATATAGTATGGTAA 35 AJ | 270

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the

modified oligonucleotides is (from 5’ to 3”): ekkddddddddddkkk; wherein each “d” represents a 2’-p-D-deoxyribosyl

PR

sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The

internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 19. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes’

SEQ | SEQID | SEQID | SEQID PLN SEQ
Compound | ID No: | No: 1 No: 2 No: 2 ' ,
Sequence (5' to 3") (% AID ID
Number 1 Start Stop Start Stop UTC) NO
Site Site Site Site
1528843 1530 1545 15224 15239 GTAGTTAAGATTTTGC 37 Al 752
1528842 N/A N/A 5501 5516 ACACGAGTATATTAGG 19 Al 609
1528844 992 1007 14686 14701 CCATACTTGATTCTCA 47 Al 185
1528845 823 838 14517 14532 ATTACTTTGATACTTG 63 Al 260

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the

modified oligonucleotides is (from 5’ to 3°): ekkdddddddddkkke; wherein each “d” represents a 2’-f-D-deoxyribosyl

PR

sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The

internucleoside linkage motif for the modified oligonucleotides is (from 5’ to 3’): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 20. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID
PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID 1))
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1528855 N/A N/A 5500 5515 CACGAGTATATTAGGA 18 Al 675
1528854 1247 1262 14941 14956 | AAGATATAGTATGGTA 22 Al 45
1528856 1248 1263 14942 14957 | AAAGATATAGTATGGT 28 Al 120
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The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5° to 3°): kedddddddddkekek; wherein each “d” represents a 2’-B-D-deoxyribosyl
sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 21. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 . '

Sequence (5' to 3") (% AID 1D

Number Start Stop Start Stop UTC) NO
Site Site Site Site

1528836 1248 1263 14942 14957 | AAAGATATAGTATGGT 36 Al 120
1528837 1249 1264 14943 14958 | CAAAGATATAGTATGG 41 Al 942
1528834 1247 1262 14941 14956 AAGATATAGTATGGTA 31 Al 45
1528835 1246 1261 14940 14955 | AGATATAGTATGGTAA 37 Al 270

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kekddddddddddkkk; wherein each “d” represents a 2’-B-D-deoxyribosyl
sugar moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 37): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 22. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound | No: 1 No: 1 No: 2 No: 2 ' Y o

Sequence (5' to 3') (% AID | ID

Number Start Stop Start Stop UTC) NO

Site Site Site Site

1528847 1530 1545 15224 15239 GTAGTTAAGATTTTGC 39 Al 752
1528846 N/A N/A 5501 5516 ACACGAGTATATTAGG 29 AJ | 609
1528848 992 1007 14686 14701 CCATACTTGATTCTCA 51 AJ 185
1528849 823 838 14517 14532 ATTACTTTGATACTTG 37 AJ | 260

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kekdddddddddkkke; wherein each “d” represents a 2’-f3-D-deoxyribosyl
sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5’ to 3’): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

191




WO 2022/173976 PCT/US2022/016015

Table 23. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '

Sequence (5' to 3") (% AID 1D

Number Start Stop Start Stop UTC) NO

Site Site Site Site

1528858 N/A N/A 5500 5515 CACGAGTATATTAGGA 18 Al 675
1528857 1247 1262 14941 14956 | AAGATATAGTATGGTA 24 AJ 45
1528859 1248 1263 14942 14957 AAAGATATAGTATGGT 33 Al 120

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kkeddddddddddkkk; wherein each “d” represents a 2’°-B-D-deoxyribosyl
sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5° to 3°): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 24. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' .
Sequence (5' to 3") (% AID | ID
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1528851 1530 1545 15224 15239 GTAGTTAAGATTTTGC 55 Al 752
1528850 N/A N/A 5501 5516 ACACGAGTATATTAGG 26 Al 609
1528852 992 1007 14686 14701 CCATACTTGATTCTCA 48 AJ 185
1528853 823 838 14517 14532 ATTACTTTGATACTTG 54 AJ | 260
1528862 1248 1263 14942 14957 | AAAGATATAGTATGGT 44 Al 120

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kkedddddddddkkke; wherein each “d” represents a 2’-f3-D-deoxyribosyl
sugar moiety, each “¢” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
internucleoside linkage motif for the modified oligonucleotides is (from 5’ to 3’): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 25. Reduction of PLN RNA by modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

phosphorothioate internucleoside linkages at a concentration of 4000 nM in iCell® cardiomyocytes?

SEQID | SEQID | SEQID | SEQID PLN SEQ
Compound No: 1 No: 1 No: 2 No: 2 ' '
Sequence (5' to 3") (% AID 1D
Number Start Stop Start Stop UTC) NO
Site Site Site Site
1528864 N/A N/A 5500 5515 CACGAGTATATTAGGA 25 Al 675
1528863 1247 1262 14941 14956 | AAGATATAGTATGGTA 30 Al 45
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Example 7: Dose-dependent inhibition of human PLN in iCell® cardiomyocytes? by modified oligonucleotides

Modified oligonucleotides selected from the examples above were tested at various doses in iCell®
cardiomyocytes? (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017). Cultured iCell® cardiomyocytes’ at a density
of 20,000 cells per well were treated by electroporation with various concentrations of modified oligonucleotide as
specified in the tables below. After a treatment period of approximately 24 hours, total RNA was isolated from the cells,
and PLN RNA levels were measured by quantitative real-time RTPCR. Human PLN primer-probe set RTS40402
(described herein above) was used to measure RNA levels as described above. PLN RNA levels were normalized to
total RNA content, as measured by RIBOGREEN®. Reduction of PLN RNA is presented in the tables below as percent
PLN RNA, relative to untreated control cells (% UTC).

The half maximal inhibitory concentration (ICs0) of each modified oligonucleotide was calculated using a linear

regression on a log/linear plot of the data in Excel and is also presented in the tables below.

Table 26. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 741 nM | 2222 nM | 6667 nM 23%20 (M)
1121334 52 58 17 5 136
1121366 77 42 11 2 1.87
1121373 79 49 20 9 235
1121374 60 60 18 3 1.80
1121376 93 44 15 4 2.55
1121385 93 66 22 6 3.44
1121391 92 58 22 3 3.07
1121396 87 40 16 8 2.30
1121400 37 53 14 6 <07
1121403 91 59 20 7 3.08
1121407 49 74 19 9 <0.7
1121415 66 41 9 3 1.41
1121416 86 47 10 7 235
1121455 69 23 9 4 1.10
1121472 50 26 10 6 <0.7
1121507 63 47 30 16 1.79
1121556 70 46 15 7 1.79
1121559 39 51 19 15 <07
1121576 86 63 39 9 3.76
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Table 27. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 741 nM | 2222 nM | 6667 nM 2?3\20 (M)
1091599 65 37 25 35 1.34
1121390 71 50 15 2 1.89
1121391 100 51 28 38 475
1121397 67 32 22 4 1.35
1121401 91 49 18 10 278
1121402 73 61 19 20 267
1121405 95 54 17 6 3.02
1121410 87 63 33 9 3.52
1121417 71 34 10 6 1.45
1121441 102 57 11 9 323
1121457 107 79 32 11 4.86
1121458 66 57 21 14 2.13
1121462 37 46 18 8 <0.7
1121470 54 39 17 7 0.93
1121474 45 32 20 16 <0.7
1121557 54 30 13 5 0.75
1121613 186 153 16 32 9.04

Example 8: Dose-dependent inhibition of human PLN in iCell® cardiomyocytes? by modified oligonucleotides

Modified oligonucleotides selected from the examples above were tested at various doses in iCell®
cardiomyocytes® (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017). Cultured iCell® cardiomyocytes’ at a density
of 8,000 cells per well were treated by free uptake with various concentrations of modified oligonucleotide as specified
in the tables below. After a treatment period of approximately 72 hours, total RNA was isolated from the cells, and PLN
RNA levels were measured by quantitative real-time RTPCR. Human PLN primer-probe set RTS40402 (described
herein above) was used to measure RNA levels as described above. PLN RNA levels were normalized to total RNA
content, as measured by RIBOGREEN®. Reduction of PLN RNA is presented in the tables below as percent PLN RNA,
relative to untreated control cells (%o UTC).

The half maximal inhibitory concentration (ICs0) of each modified oligonucleotide was calculated using a linear

regression on a log/linear plot of the data in Excel and is also presented in the tables below.

Table 28. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM (M)
1121455 67 52 17 4 0.31
1342169 75 57 27 12 0.53
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1342213 102 99 67 58 >10.0
1342341 70 29 13 4 0.18
1342548 63 64 30 10 0.44
1342606 76 58 25 0.50
1342689 81 54 22 0.49
1342725 92 83 69 46 >10.0
1342738 84 70 52 17 1.39
1342872 79 56 20 7 0.49
1343049 96 54 31 8 0.77
1343077 57 36 11 3 0.12
1343108 93 113 81 48 >10.0
1343112 69 43 19 6 0.27
1343124 61 49 29 11 0.27
1343141 45 21 6 2 <0.08
1343142 94 50 15 3 0.55
1343173 91 62 26 9 0.75
1343185 88 79 78 48 >10.0

Table 29. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM | (M)
1121455 30 41 12 3 <0.08
1342250 107 74 40 12 1.34
1342381 105 88 30 7 1.27
1342411 125 117 83 13 4.00
1342420 89 65 24 4 0.70
1342436 118 80 41 10 1.54
1342488 101 52 18 5 0.66
1342597 112 103 56 16 2.56
1342630 133 69 42 14 1.64
1342737 85 60 20 11 0.62
1342759 79 66 32 11 0.74
1342858 92 84 87 78 >10.0
1342898 89 76 31 10 0.98
1342964 65 35 9 3 0.17
1343021 126 140 61 30 4.94
1343100 99 66 26 8 0.88
1343127 55 26 6 3 <0.08
1343130 138 114 53 13 2.69
1343200 130 85 33 15 1.70
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Table 30. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM | (uM)
1121455 81 52 20 3 0.46
1342179 91 79 44 14 1.34
1342270 87 63 24 10 0.70
1342309 110 90 37 8 1.50
1342325 113 98 96 59 >10.0
1342360 112 83 47 18 1.90
1342379 103 92 74 37 6.55
1342401 118 140 91 53 >10.0
1342428 95 89 44 16 1.67
1342645 101 84 54 19 2.08
1342680 106 102 63 25 3.49
1342718 141 38 47 9 1.94
1342812 87 66 34 0.83
1342873 51 27 9 2 <0.08
1342959 103 96 66 28 391
1342983 98 86 90 80 >10.0
1343091 108 75 38 14 1.40
1343098 103 78 35 10 1.25
1343154 100 88 48 10 1.62
Table 31. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM | (uM)
1121455 78 50 17 4 0.40
1342254 111 83 33 8 1.32
1342445 85 76 55 34 291
1342514 112 30 37 12 1.45
1342551 81 46 15 5 0.39
1342552 107 71 29 1.07
1342576 92 87 30 6 1.08
1342749 68 46 13 3 0.26
1343101 92 86 53 17 1.86
1343103 79 50 15 5 0.41
1343241 112 87 53 16 2.09
1343255 101 63 24 6 0.84
1343264 79 71 47 18 1.21
1343275 95 60 24 8 0.75
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1343277 72 56 23 11 0.44
1343452 81 73 33 14 0.91
1343467 84 72 31 11 0.87
1343479 80 73 49 28 1.78
1343493 101 81 41 23 1.75

Table 32. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes? by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80nM | 400 nM | 2000 nM | 10000 nM | (@M)

1121455 71 44 14 4 0.27
1343259 113 88 44 13 1.75
1343278 90 53 23 8 0.60
1343320 78 62 34 20 0.80
1343401 106 85 44 17 1.77
1343429 104 70 32 9 1.07
1343443 115 106 94 64 >10.0
1343461 84 76 44 15 1.23
1343475 72 39 10 3 0.25
1343478 78 40 17 5 0.32
1343488 89 70 43 14 1.15
1343495 74 42 15 5 0.30
1343523 82 74 45 17 1.25
1343548 108 55 40 15 1.14
1343558 94 75 33 11 1.07
1343571 100 88 39 14 1.51
1343574 79 70 41 14 0.97
1343583 73 73 36 11 0.78
1343595 81 58 29 12 0.65

Table 33. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80nM | 400 nM | 2000 nM | 10000 nM (M)
1121455 90 66 32 8 0.84
1342178 119 108 61 26 3.65
1342235 95 72 33 15 1.09
1342284 96 74 28 6 0.95
1342342 98 85 37 8 1.29
1342412 112 51 14 5 0.74
1342475 96 75 37 8 1.11
1342536 124 90 46 12 1.89
1342636 76 39 13 2 0.29
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1342709 101 89 79 23 4.10
1342846 131 111 69 35 533
1342920 82 55 23 7 0.53
1342944 85 51 13 0.46
1342949 115 79 37 12 1.47
1342996 102 75 36 13 1.26
1343056 138 124 85 28 5.97
1343081 118 115 79 35 7.12
1343134 100 49 17 5 0.61
1343208 98 84 79 46 >10.0

Table 34. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes? by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 80nM | 400 nM | 2000 nM | 10000 nM | (uM)
1121455 92 66 25 8 0.79
1342173 109 94 44 12 1.80
1342256 88 49 12 4 0.46
1342407 91 65 26 0.78
1342460 99 115 92 70 >10.0
1342508 108 89 44 14 1.76
1342614 99 75 30 5 1.00
1342649 105 96 45 15 1.94
1342770 155 152 66 17 4.15
1342785 96 84 35 6 1.17
1342794 91 68 43 13 1.14
1342819 134 113 57 19 3.05
1342849 149 94 47 10 2.12
1342882 115 117 86 40 >10.0
1342919 106 69 30 4 0.99
1342989 120 87 41 1.61
1343040 129 113 61 16 3.03
1343093 119 101 64 13 2.69
1343169 123 84 30 7 1.39
Table 35. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM | (M)
1121455 79 54 22 4 0.46
1343339 96 55 22 8 0.70
1343360 68 37 14 5 0.22
1343362 78 40 19 7 0.35
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1343367 80 61 23 4 0.54
1343382 86 53 19 7 0.54
1343390 103 74 38 19 1.44
1343528 88 76 52 16 1.55
1343535 101 78 38 8 1.22
1343547 73 73 48 14 1.06
1343580 122 81 47 11 1.73
1343582 98 58 32 10 0.86
1343603 81 83 43 17 1.36
1343619 93 70 41 13 1.16
1343647 56 48 24 10 0.19
1343651 88 39 17 6 0.42
1343654 97 77 41 11 1.29
1343656 68 65 33 7 0.53
1343666 85 59 20 6 0.57

Table 36. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80nM | 400 nM | 2000 nM | 10000 nM | (@M)

1091598 58 33 8 1 0.11
1121455 81 59 20 4 0.52
1342161 92 77 35 9 1.06
1342205 84 50 11 3 0.42
1342417 116 112 116 106 >10.0
1342457 72 68 42 9 0.76
1342569 90 59 23 5 0.66
1342581 108 78 49 12 1.63
1342586 52 41 17 4 0.11
1342639 66 56 40 9 0.49
1342668 81 33 6 1 0.27
1342698 77 45 13 4 0.34
1342876 108 93 43 13 1.79
1342911 74 31 12 4 0.22
1342952 70 65 24 6 0.49
1343011 76 77 47 8 1.03
1343020 82 72 35 10 0.87
1343063 93 78 45 9 1.28
1343113 92 73 37 8 1.03
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Table 37. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM | (uM)
1121455 81 70 33 9 0.80
1342190 82 50 14 4 0.43
1342226 67 72 47 17 0.96
1342285 122 123 68 29 4.94
1342334 116 96 75 23 3.89
1342348 90 87 45 13 1.49
1342410 92 96 74 33 5.97
1342493 96 72 39 8 1.09
1342584 114 103 56 18 2.69
1342621 122 105 65 22 3.43
1342629 89 102 65 38 6.84
1342661 80 69 38 0.32
1342705 98 74 35 4 1.04
1342787 92 70 32 10 0.95
1342840 107 90 78 39 731
1342843 105 74 54 22 2.00
1342887 78 64 30 8 0.64
1342905 93 65 34 12 0.94
1343188 91 77 44 15 1.36
Table 38. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80 nM | 400 nM | 2000 nM | 10000 nM | (M)
1121455 85 60 27 8 0.65
1342168 86 70 43 12 1.06
1342311 93 92 72 34 5.67
1342535 85 53 15 13 0.52
1342851 95 84 55 22 221
1343014 93 102 90 31 9.47
1343182 119 67 36 9 1.28
1343357 83 57 31 10 0.66
1343516 132 114 66 25 391
1343608 109 93 45 19 2.08
1343629 79 53 20 5 0.46
1343630 121 84 60 15 2.31
1343631 105 83 45 16 1.70
1343648 79 51 19 6 0.43
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1343653 126 81 38 14 1.66
1343664 98 83 45 14 1.56
1343665 89 57 30 8 0.72
1343671 79 58 16 5 0.47
1343685 132 112 60 38 493

Table 39. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 370 nM | 1111 nM | 3333 nM 13%20 (nM)
1343141 47 26 9 3 <0.37
1393379 60 33 31 10 0.58
1393382 59 32 17 6 0.50
1393387 55 25 2 <0.37
1393388 44 26 2 <0.37
1393391 72 48 27 7 1.06
1393403 68 40 15 8 0.76
1393440 63 37 16 7 0.65
1393444 64 31 15 5 0.58
1393531 65 51 27 10 0.98
1393549 76 55 30 9 1.33
1393556 65 29 13 3 0.57
1393790 50 29 18 10 <0.37
1393921 66 31 10 3 0.59
1393923 75 40 19 5 0.93
1393926 50 26 7 2 <0.37
1393953 66 39 16 6 0.72
1393989 59 67 29 11 1.14
1394104 71 52 27 9 1.13
Table 40. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes? by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 370 nM | 1111 nM | 3333 nM 1?320 (uM)
1343141 54 31 13 5 0.38
1393376 85 58 35 16 1.79
1393398 78 53 31 16 1.45
1393669 77 65 33 11 1.63
1393672 73 59 29 12 1.35
1393673 82 55 26 8 1.39
1393674 75 53 27 10 1.23
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1393675 58 39 23 12 0.57
1393682 52 31 10 6 <0.37
1393694 74 24 27 10 0.75
1393705 76 45 21 1.05
1393722 42 25 14 6 <0.37
1393723 59 46 25 13 0.72
1393727 79 61 32 14 1.62
1393737 71 55 29 10 1.22
1393741 52 30 16 <0.37
1393743 56 32 17 0.44
1393749 62 46 27 11 0.82
1393876 83 61 34 18 1.82

Table 41. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 370 nM | 1111 nM | 3333 nM 1?320 (uM)
1343141 48 23 8 3 <0.37
1393486 79 40 19 5 1.01
1393490 58 53 28 14 0.84
1393493 66 27 9 3 0.54
1393503 84 67 55 33 3.70
1393525 46 34 18 11 <0.37
1393540 81 69 49 37 3.67
1393562 63 35 17 7 0.61
1393757 48 27 11 7 <0.37
1393760 49 26 13 5 <0.37
1393766 66 39 19 8 0.74
1393770 61 44 22 9 0.72
1393771 60 33 14 5 0.51
1393772 59 31 13 4 0.48
1394029 69 37 18 7 0.76
1394031 68 46 26 11 0.95
1394038 58 30 15 8 0.44
1394039 90 91 T4 57 >10.0
1394043 71 45 27 9 1.00
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Table 42. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes® by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 370 nM | 1111 nM | 3333 nM 1?3\20 (uM)
1343141 43 22 9 4 <0.37
1393568 58 40 23 12 0.60
1393575 62 39 19 10 0.65
1393581 54 32 19 9 0.38
1393862 56 36 20 11 0.47
1393864 67 54 32 17 1.17
1393867 59 44 26 15 0.69
1393893 69 44 23 10 091
1393895 80 69 52 38 4.09
1393920 66 51 35 23 1.20
1393922 68 45 23 12 0.92
1393956 50 31 16 9 <0.37
1393958 48 39 26 11 <0.37
1393965 94 73 56 44 5.75
1393983 70 42 28 12 0.95
1393988 59 44 25 16 0.70
1393997 51 39 21 9 0.41
Table 43. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes? by modified oligonucleotides
Compound PLN RNA (% UTC) ICso
No. 370 nM | 1111 nM | 3333 nM 13%20 (nM)
1343141 40 22 8 3 <0.37
1393586 52 29 12 4 <0.37
1393603 49 26 14 9 <0.37
1393606 60 35 18 9 0.53
1393614 54 30 16 8 0.37
1393621 59 31 15 6 0.47
1393622 63 38 13 3 0.65
1393626 87 84 77 70 >10.0
1393627 91 81 70 54 >10.0
1393652 46 33 18 16 <0.37
1393655 45 22 7 3 <0.37
1393662 54 26 11 3 <0.37
1393664 78 52 32 15 1.40
1393688 91 87 72 47 >10.0
1393696 63 41 19 9 0.70
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1393718 69 50 38 18 1.26
1393724 52 37 17 10 0.40
1393732 63 40 21 12 0.68
1393738 82 66 38 21 2.13

Table 44. Dose-dependent reduction of human PLN RNA in
iCell® cardiomyocytes? by modified oligonucleotides

Compound PLN RNA (% UTO) ICso
No. 370 nM | 1111 nM | 3333 nM 110320 (M)
1343141 38 18 6 2 <037
1393367 50 24 9 4 <037
1393369 58 43 16 6 0.60
1393371 75 55 27 12 1.30
1393372 65 39 17 5 0.71
1393400 69 51 28 10 1.10
1393450 89 93 82 70 >10.0
1393453 67 40 24 10 0.82
1393464 76 45 17 4 1.00
1393775 64 41 21 7 0.74
1393784 49 29 19 12 <037
1393791 58 31 18 11 <037
1393807 49 30 18 11 <037
1393809 38 20 10 5 <037
1393885 56 34 18 7 0.47
1393892 63 36 22 11 0.65
1393906 59 31 14 7 0.48
1393916 67 50 26 12 1.01
1393924 46 26 16 7 <037

Table 45. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes? by modified oligonucleotides

Compound PLN RNA (% UTO) ICso
No. 80nM | 400 nM | 2000 nM 1?320 M)
1121441 76 55 35 10 0.58
1343077 65 49 22 9 0.29
1343475 55 40 17 8 0.13
1343648 80 61 28 11 0.64
1393575 86 70 33 14 0.94
1393772 76 59 29 11 0.57
1528612 65 49 28 11 0.33
1528613 55 37 17 9 0.11
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1528625 89 51 22 10 0.58
1528630 81 55 23 9 0.53
1528632 56 48 29 10 0.21
1528633 71 47 21 9 0.33
1528643 80 67 29 12 0.74
1528644 86 62 33 15 0.84
1528646 73 61 38 16 0.71
1528650 64 52 16 7 0.27
1528663 63 72 35 8 0.59
1528681 68 51 29 13 0.37
1528842 84 53 25 7 0.56

Table 46. Dose-dependent reduction of human PLN RNA in

iCell® cardiomyocytes? by modified oligonucleotides

Compound PLN RNA (% UTC) ICso
No. 80nM | 400 nM | 2000 nM 1?320 M)
1343467 63 59 44 21 0.62
1343648 88 67 33 13 0.90
1393581 87 74 47 18 143
1393675 74 55 33 19 0.59
1528609 73 73 46 22 1.20
1528629 66 47 28 12 0.31
1528631 74 79 45 16 1.17
1528634 80 75 38 14 1.00
1528639 82 60 41 18 0.91
1528649 80 66 30 9 0.70
1528654 101 76 51 17 1.71
1528661 69 56 27 14 0.44
1528662 102 94 45 12 1.76
1528671 87 67 39 14 1.00
1528674 88 72 38 21 1.24
1528677 83 54 33 14 0.67
1528682 81 55 33 10 0.63
1528855 83 72 41 21 1.23
1528858 88 64 44 21 122

Example 9: Design of modified oligonucleotides complementary to human PLN nucleic acid

Modified oligonucleotides complementary to a human PLN nucleic acid were designed, as described in the tables
below. “Start site” indicates the 5°-most nucleoside to which the modified oligonucleotide is complementary in the target

nucleic acid sequence. “Stop site” indicates the 3’-most nucleoside to which the modified oligonucleotide is
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complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the tables below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both. “N/A’
indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid sequence.
Each modified oligonucleotide in the tables below is conjugated to a 6-palmitamidohexyl phosphate conjugate
group attached to the 5°-OH of the oligonucleotide. The structure for the conjugate group is:
¥ 20 o)

\/P\/O )l\/\/\/\/\/\/\/\
HO NN

H

The modified oligonucleotides in Tables 47-50 below are 3-10-3 cEt modified oligonucleotides with uniform
phosphorothioate internucleoside linkages. The modified oligonucleotides are 16 nucleosides in length, wherein the central
gap segment consists of ten 2’-pf-D-deoxynucleosides, and wherein the 5 and 3° wing segments each consist of three cEt
nucleosides. The sugar motif for the modified oligonucleotides is (from 5’ to 3°): kkkddddddddddkkk; wherein each “d”
represents a 2’-B-D-deoxyribosyl sugar moiety, and each “k™ represents a cEt modified sugar moiety. The modified

[Tt

oligonucleotides have an internucleoside linkage motif of (from 5’ to 37): sssssssssssssss; wherein each “s” represents a

phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 47. 6-palmitamidohexyl-conjugated modified oligonucleotides with a 3-10-3 cEt sugar motif and uniform PS

internucleoside linkages complementary to human PLN

SEQID | SEQID | SEQID | SEQID
SNamber | Sewwencew3) |Gt SO G0t | Sy | NO.
Site Site Site Site
1436539 ATTACTTTGATACTTG 823 838 14517 14532 260
1436540 TATGTAAGAGTATGGC 1017 1032 14711 14726 186
1436542 ACACGAGTATATTAGG N/A N/A 5501 5516 609
1436543 GTAGTTAAGATTTTGC 1530 1545 15224 15239 752
1436544 CACGAGTATATTAGGA N/A N/A 5500 5515 675
1436545 GAATGTAATGCTATGC N/A N/A 5850 5865 732
1436546 GGAAATCAACAGTTGC 625 640 14319 14334 564
1443233 AAGATATAGTATGGTA 1247 1262 14941 14956 45
1443234 TCTGATAGTTACTACA 914 929 14608 14623 35
1443235 CCATACTTGATTCTCA 992 1007 14686 14701 185
1443236 ATGTACTAGAATTCTG 1069 1084 14763 14778 112
1443237 TAGTATTGAGAAAGTC N/A N/A 6408 6423 301
1443238 CATGTTTACAAGATCC 561 576 14255 14270 91
1443239 GATGTAAATAGCTCAG N/A N/A 3804 3819 71
1443240 ACATATTAACCACCAG 1134 1149 14828 14843 188
1443241 TTCTGATAGTTACTAC 915 930 14609 14624 110
1443242 CCACGAATTGTCAGCT 1510 1525 15204 15219 49
1443243 CACATATTAACCACCA 1135 1150 14829 14844 264
1443244 GTATGAAGTCTTACGG 76 91 3338 3353 167
1443245 TCACATATTAACCACC 1136 1151 14830 14845 39
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1443252 AATACATATAACACGC 1610 1625 15304 15319 426
1443254 CTTATTTGTAGTGAGC N/A N/A 4542 4557 598
1443256 ATAACAGATGTGAGGA 879 894 14573 14588 1072
1443258 GATGAATACATATGGT 541 556 14235 14250 1262
1443260 TAGAAATTTGTGAGCC 648 663 14342 14357 1360
1443262 GTCTAATTTGGAGAGG N/A N/A 5416 5431 1051
1443263 ACTAATGTCATATACC N/A N/A 7563 7578 1344
1443265 ATAGTAGTAGTTTCCA N/A N/A 11993 12008 1243
1443267 GGTAACAATAAGTTTT 528 543 14222 14237 450
1443268 CAGTATTTTTGGTGGT N/A N/A 7284 7299 642
1443269 GTGTAGAAATGCCAGA N/A N/A 7862 7877 1294
1446691 AGAGTATTGTGTTGTA 89 104 3351 3366 1416
1446693 TTACTTTGATACTTGG 822 837 14516 14531 612
1446694 AACATTTGTCATAGGA N/A N/A 4517 4532 1415
1446697 AGAAATTTGTGAGCCA 647 662 14341 14356 1485
1446709 AAGTCTTAAGGTTTCA 1271 1286 14965 14980 1446
1446726 TTGGATGTTAGGCTGG 1316 1331 15010 15025 1410
1446731 AGTATTTTTGGTGGTA N/A N/A 7283 7298 1432
1446733 ACAGATGTGAGGAGTC 876 891 14570 14585 1407
1446734 CCTTTTTTGGACTTGT N/A N/A 6944 6959 1452
1446735 GAAATTTGTGAGCCAT 646 661 14340 14355 1486

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kkdddddddddkekek; wherein each “d” represents a 2°-p-D-deoxyribosyl sugar
moiety, each “e” represents a 2’-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The modified

IRt

oligonucleotides have an internucleoside linkage motif of (from 5’ to 37): sssssssssssssss; wherein each “s” represents a

phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 48. 6-palmitamidohexyl-conjugated modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

PS internucleoside linkages complementary to human PLN

SEQID | SEQID | SEQID | SEQID
Number | Sewences o3y | G 1R S | Now
Site Site Site Site

1436541 | AAGATATAGTATGGTA 1247 1262 14941 14956 45

1443257 | ATAGTAGGCTATTAGG 1545 1560 15239 15254 1223
1443261 | CAAAGATATAGTATGG 1249 1264 14943 14958 942
1443264 TATGTAAGAGTATGGC 1017 1032 14711 14726 186
1446711 | GGATGTTAGGCTGGAA 1314 1329 15008 15023 519
1446712 | TTATGGTCAATAGTAG 1554 1569 15248 15263 1015
1446715 | AAAGATATAGTATGGT 1248 1263 14942 14957 120
1446717 TTGTGTTGTATGAAGT 83 98 3345 3360 1530
1446729 ACGAGTATATTAGGAA N/A N/A 5499 5514 737
1446736 CTTTGATACTTGGTGA 819 834 14513 14528 184
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1446737 AGAGTATTGTGTTGTA 89 104 3351 3366 1416
1446740 | AGATATAGTATGGTAA 1246 1261 14940 14955 270

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3°): kkkdddddddddkkke; wherein each “d” represents a 2’-B-D-deoxyribosyl
sugar moiety, each “e¢” represents a 2°-MOE sugar moiety, and each “k” represents a cEt modified sugar moiety. The
modified oligonucleotides have an internucleoside linkage motif of (from 5’ to 3”): sssssssssssssss; wherein each “s”

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.

Table 49. 6-palmitamidohexyl-conjugated modified oligonucleotides with a mixed MOE/cEt sugar motif and uniform

PS internucleoside linkages complementary to human PLN

SEQID | SEQID | SEQID | SEQID
Numper | Sewvencet03) | S0 G0 | S | Stop | NO.
Site Site Site Site

1443253 AAGATATAGTATGGTA 1247 1262 14941 14956 45

1443255 CAAAGATATAGTATGG 1249 1264 14943 14958 942
1443259 GATATAGTATGGTAAG 1245 1260 14939 14954 1046
1443270 CACATATTAACCACCA 1135 1150 14829 14844 264
1446696 CCTTTTTTGGACTTGT N/A N/A 6944 6959 1452
1446698 ATGTTTACAAGATCCA 560 575 14254 14269 700
1446699 AGATGTAATAGATGGG 1463 1478 15157 15172 1106
1446701 ACGAGTATATTAGGAA N/A N/A 5499 5514 737
1446703 TAGATGTAATAGATGG 1464 1479 15158 15173 1077
1446705 GGAAATCAACAGTTGC 625 640 14319 14334 564
1446716 TAGTTAAGATTTTGCG 1529 1544 15223 15238 819
1446718 GTAGTTAAGATTTTGC 1530 1545 15224 15239 752
1446725 AAAGATATAGTATGGT 1248 1263 14942 14957 120
1446727 TTACTTTGATACTTGG 822 837 14516 14531 612
1446728 TAAGGTTTCATGATTC 1265 1280 14959 14974 615
1446730 CACGAGTATATTAGGA N/A N/A 5500 5515 675
1446738 GTATTTTTGGTGGTAT N/A N/A 7282 7297 1431

The modified oligonucleotides in the table below are 16 nucleosides in length, wherein the sugar motif for the
modified oligonucleotides is (from 5’ to 3”): kkkdyddddddddkkk; wherein each “d” represents a 2’-f-D-deoxyribosyl

[T

sugar moiety, each “y” represents a 2’-OMe sugar moiety, and each “k” represents a cEt modified sugar moiety. The

modified oligonucleotides have an internucleoside linkage motif of (from 5° to 37): sssssssssssssss; wherein each “s

represents a phosphorothioate internucleoside linkage. Each cytosine residue is a 5-methyl cytosine.
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Table 50. 6-palmitamidohexyl-conjugated modified oligonucleotides with a mixed cEt/2’-OMe sugar motif and uniform

PS internucleoside linkages complementary to human PLN

SEQID | SEQID | SEQID | SEQID
Numper | Sewencet03) | G GO0 | S | Swp | NOw
Site Site Site Site

1443266 ACATATTAACCACCAG 1134 1149 14828 14843 188
1446700 GGAAATCAACAGTTGC 625 640 14319 14334 564
1446704 GGTAGTTAAGATTTTG 1531 1546 15225 15240 689
1446707 TTACUTTGATACTTGG 822 837 14516 14531 1628
1446710 CAGTATTTTTGGTGGT N/A N/A 7284 7299 642
1446713 GTAAGGTTTATGGTCA 1561 1576 15255 15270 53

1446720 AAGGUTTATGGTCAAT 1559 1574 15253 15268 1647
1446721 GATGUTGTATATGCTG N/A N/A 7359 7374 1594
1446723 AGAAATTTGTGAGCCA 647 662 14341 14356 1485
1446724 TTGGATGTTAGGCTGG 1316 1331 15010 15025 1410
1446741 TAGAAATTTGTGAGCC 648 663 14342 14357 1360

Example 10: Activity of modified oligonucleotides complementary to human PLN in transgenic mice, single dose
Mice transgenic for human PLN carrying the R14del mutation (huPLN R14del transgenic mice) were generated
using a CRISPR/CASY gene targeting system. Taconic Biosciences C57BL/6N Tac ES cell line was co-transfected with
a plasmid allowing the expression of Cas9 mRNA, the specific gRNA and puromycin N-acetyl-transferase and with a
plasmid containing the homology regions of the mouse Pln gene and the replaced human region including the R14del
mutation (obtained from the mouse C57BL/6J RPCI-23 and human RPCI-11 BAC and/or CalTechD libraries,
respectively). Mouse genomic sequence from exon 1 including the 5° untranslated region (UTR) to 29 bp downstream of
exon 2 including the 3° UTR was replaced with its human counterpart. The human PLN gene is expressed under the

control of the endogenous mouse P/n promoter.

Treatment

Transgenic mice were divided into groups of 2-3 mice each. Each mouse received subcutaneous injections of
modified oligonucleotide at a dose of either 50mg/kg or 100 mg/kg twice a week for either two or three weeks (either 3,
4 or 5 treatments), as indicated in the tables below. One group of four mice received subcutaneous injections of PBS
twice a week for either two or three weeks (either 3, 4 or 5 treatments), as indicated in the tables below. The PBS-

injected group served as the control group to which oligonucleotide-treated groups were compared.

RNA analysis

72 hours post the final treatment, mice were sacrificed and RNA was extracted from mouse heart, aorta and/or
quadriceps muscle as indicated for real-time RTPCR analysis of PLN RNA expression. Human PLN primer probe set
Hs00160179_m1 (Integrated DNA Technologies) was used to measure human PLN RNA levels as indicated in the
tables below. PLN RNA levels were normalized either to total RNA content, as measured by RIBOGREEN®), or to
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mouse GAPDH as indicated in the tables below. Mouse GAPDH was amplified using mouse primer probe set
mGapdh_LTS00102 (forward sequence GGCAAATTCAACGGCACAGT, designated herein as SEQ ID NO: 9; reverse
sequence GGGTCTCGCTCCTGGAAGAT, designated herein as SEQ ID NO: 10; probe sequence
AAGGCCGAGAATGGGAAGCTTGTCATC, designated herein as SEQ ID NO: 11). Results are presented as percent
PLN RNA, relative to PBS control (%control).

Table 51. Reduction of human PLN in transgenic mice, 50mpk, 4 doses, normalized to Ribogreen

PLN RNA (% control)
Compound
No. Heart Aorta
(Hs00160179_m1) | (Hs00160179_m1)
PBS 100 100
1436539 33 37
1436540 66 69
1436541 44 33
1436542 20 22
1436543 29 44
1436544 41 43
1436545 69 96
1436546 35 25

Table 52. Reduction of human PLN in transgenic mice, 50mpk, 3doses, normalized to GAPDH

Compound PLN RNA (%
No. control) Heart
(Hs00160179_m1)

PBS 100
1343077 72
1436542 26
1443233 65
1443234 52
1443235 46
1443236 31
1443237 78
1443238 49
1443239 44
1443240 34
1443241 40
1443242 79
1443243 43
1443244 63
1443245 37
1443252 47
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1443253 38
1443254 46

Table 53. Reduction of human PLN in transgenic mice, 50mpk, 3 doses, normalized to GAPDH

Compound PLN RNA (%
No. control) Heart
(Hs00160179_m1)
PBS 100
1436542 28
1443255 64
1443256 61
1443257 36
1443258 52
1443259 65
1443260 40
1443261 48
1443262 56
1443263 62
1443264 3
1443265 64
1443266 40
1443267 55
1443268 60
1443269 60

Table 54. Reduction of human PLN in transgenic mice, 50mpk, 3 doses, normalized to GAPDH

PLN RNA (%
control) Heart
(Hs00160179_m1)

Compound
No.

PBS 100
1436542 24
1446697 8
1446698 20
1446701 27
1446700 29
1446694 30
1446696 31
1446703 33
1446693 33
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1446691 33
1446705 37
1446704 48
1446699 54

Table 55. Reduction of human PLN in transgenic mice, 50mpk, 3 doses, normalized to GAPDH

Compound PLN RNA (%
No. control) Heart
(Hs00160179_m1)
PBS 100
1436542 25
1446723 13
1446721 21
1446715 37
1446707 34
1446712 38
1446709 42
1446713 33
1446711 41
1446716 48
1446717 46
1446718 54
1446720 59
1446710 70

Table 56. Reduction of human PLN in transgenic mice, S0mpk, 3doses, normalized to GAPDH

Compound PLN RNA (%
No. control) Heart
(Hs00160179_m1)

PBS 100
1436542 28
1446729 22
1446724 44
1446728 44
1446726 37
1446740 53
1443270 32
1446727 43
1446730 28
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1446741 36
1446725 50
1446735 42
1446731 39
1446734 41
1446737 40
1446736 50
1446733 63
1446738 46

Table 57. Reduction of human PLN in transgenic mice, 100mpk, Sdoses, normalized to Ribogreen

Compound PLN RNA (%
No. control) Heart
Hs00160179_m1

PBS 100
1121400 53
1121403 60
1121415 61
1342341 42
1342787 33
1342911 46
1343077 32
1343467 58
1343475 46
1343574 58
1343648 47
1343651 62
1393575 65
1393581 60
1393675 58
1393772 67
1393958 52

Example 11: Activity of modified oligonucleotides complementary to human PLN in transgenic mice, multiple dose
huPLN R14del transgenic mice (described herein above) were used to determine activity of modified

oligonucleotides complementary to human PLN.

Treatment

Transgenic mice were divided into groups of 3 mice each. Each mouse received subcutancous injections of
modified oligonucleotide at a dose indicated in the tables below twice a week for either two or three weeks (either 3, or
6 treatments respectively), as indicated in the tables below. One group of four mice received subcutaneous injections of
PBS twice a week for either two or three weeks (either 3, or 6 treatments respectively), as indicated in the tables below.

The PBS-injected group served as the control group to which oligonucleotide-treated groups were compared.
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RNA analysis

72 hours post the final treatment, mice were sacrificed and RNA was extracted from mouse hearts for real-time RTPCR
analysis of PLN RNA expression. Human PLN primer probe sets Hs00160179_m1 (Integrated DNA Technologies)
and/or RTS40402 (described herein above) were used to measure human PLN RNA levels. PLN RNA levels were
normalized to total RNA content, as measured by RIBOGREEN. Results are presented as percent PLN RNA, relative to
PBS control (%control). In some cases, a data point was not available and such cases are marked with an ‘N/A’ (Not
Available). ED50s were calculated in Prism using nonlinear fit with variable slope (four parameter), top constrained to
100% (or 1), bottom constrained to 0. Y=Bottom + (Top-Bottom)/(1+(1C50/X)"HillSlope).

Table 58. Reduction of human PLN in transgenic mice, 3 doses, normalized to Ribogreen

(HsOOfIG‘:)all‘.7t9_m1) Heart (RTS40402)
Compound | Dose PLN PLN
No. (mpk) RNA ED3S0 RNA EDS0
(% (mpk) %% (mpk)
control) control)

PBS 0 100 - 100 -
12.5 95 97

1436539 25 82 50 82 46
50 50 45
12.5 95 91

1436542 25 62 35 66 39
50 35 40
12.5 96 96

1436543 25 80 49 80 52
50 49 52
12.5 85 85

1443235 25 59 36 59 36
50 40 40
12.5 106 113

1443261 25 90 58 98 57
50 61 65

Table 59. Reduction of human PLN in transgenic mice, 3 doses, normalized to Ribogreen

Heart
(Hs00160179_m1) | Heart (RTS40402)
Compound | Dose PLN PLN
No. (mpk) RNA ED50 RNA ED50
(% (mpk) (% (mpk)
control) control)
PBS 0 100 - 100 -
50 N/A N/A
1436541 25 66 31 61 29
12.5 95 91
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50 46 42

1443253 25 78 46 74 42
12.5 101 95
50 48 46

1446715 25 75 46 69 44
12.5 99 89
50 52 48

1446725 25 72 50 73 47
12.5 95 93
50 39 38

1446730 25 77 42 72 39
12.5 93 90
50 60 59

1446740 25 94 57 92 56
12.5 95 101

Table 60. Reduction of human PLN in transgenic mice, 6 doses, normalized to Ribogreen

Heart
(Hs00160179_m1)
Dose PLN
Compound No. (mpk) RNA ED50
% | (mpl
control)
PBS 0 100
150 46
1343077 100 51 116
50 66
80 6
40 16
1436542 14
20 32
10 68
150 62
1393581 100 78 268
50 83
80 25
40 56
1446715 47
20 87
10 96
150 46
1393675 100 62 144
50 63
80 10
40 22
1446730 19
20 46
10 75
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150 36

1342911 100 31 64
50 60
80 20
40 25

1436543 27
20 65
10 87

Table 61. Reduction of human PLN in transgenic mice, 6 doses, normalized to Ribogreen

Heart
(Hs00160179_m1)
Compound | Dose PLN
No. (mpk) | RNA ED30
% | (mpK
control)
PBS 0 100

150 49

1343475 100 55 136
50 74
80 19
40 38

1436541 29
20 57
10 91
150 40

1393493 100 60 117
50 74
80 5
40 17

1446729 18
20 40
10 81
150 58

1121403 100 65 236
50 76
80 19
40 39

1443235 25
20 61
10 67

Example 12: Design of RNAi compounds with antisense RNAI oligonucleotides complementary to a human PLN

nucleic acid

RNAi compounds comprising antisense RNAi oligonucleotides complementary to a human PLN nucleic acid

and sense RNAI oligonucleotides complementary to the antisense RNAi oligonucleotides were designed as follows.
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The RNAi compounds in the table below consist of an antisense RNAIi oligonucleotide and a sense RNAi
oligonucleotide. In each case the antisense RNAIi oligonucleotide is 23 nucleosides in length; has a sugar motif (from 5’
to 3") of: yfyfyfyfyfyfyfyfyfyfyyy, wherein each “y” represents a 2’-O-methylribosyl sugar, and each “f” represents a 2'-
fluororibosyl sugar; and has an internucleoside linkage motif (from 5’ to 3') of: $5000000000000000000ss, wherein each
“0” represents a phosphodiester internucleoside linkage, and each “s” represents a phosphorothioate internucleoside
linkage. The sense RNAi oligonucleotide in each case is 21 nucleosides in length; has a sugar motif (from 5’ to 3) of:
fyfyiyfyfyfyfyfyfyfyf, wherein each “y” represents a 2'-O-methylribosyl sugar, and each “f” represents a 2’-fluororibosyl

Iyt)

sugar; and has an internucleoside linkage motif (from 5’ to 3) of: $ss0000000000000000ss, wherein each “0” represents a
phosphodiester internucleoside linkage, and each “s” represents a phosphorothioate internucleoside linkage. Each
antisense RNAI oligonucleotide is complementary to the target nucleic acid (PLN), and each sense RNAi oligonucleotide
is complementary to the first of the 21 nucleosides of the antisense RNAI oligonucleotide (from 5’ to 3") wherein the last
two 3'-nucleosides of the antisense RNAi oligonucleotides are not paired with the sense RNAI oligonucleotide (are
overhanging nucleosides).

“Start site” indicates the 5'-most nucleoside to which the antisense RNAi oligonucleotides is complementary in
the human gene sequence. “Stop site” indicates the 3’'-most nucleoside to which the antisense RNAi oligonucleotide is
complementary in the human gene sequence. Each modified antisense RNAi oligonucleoside listed in the tables below is
100% complementary to SEQ ID NO: 1 (GENBANK Accession No. NM 002667 .4), with the exception of Compound
No. 1564340 which is 100% complementary to SEQ ID NO: 2 (GENBANK Accession No. NC_000006.12, truncated

from nucleosides 118545001 to 118565000) from nucleosides 16694 to 16716.

Table 62. RNAi compounds targeting human PLN SEQ ID NO: 1

. . spg | SEQID | SEQID SEQ
Compound | Antisense | Antisense Sequence D N(?: 1 N(_): 1 Sense ID Sense Sequence D
Number 1D (5'to 3" NO. Antlseqse Antlser.lse (5"to 3" NO.
Start Site | Stop Site

1563877 1563889 [LC(}%([:?ACUA[?([}JUA([}J 1713 94 116 1563885 CACZ?JUGI?J%JAC[?C?EA 2025
1563878 1563891 %GéJG(ij&P[}AUC[}JCé{JG 1714 54 76 1563883 AAAE%AA;(:A[’Z:(SECCCAG 2026
1563874 1563886 UACC%GCAA%%%%G;{JC 1715 34 56 1563880 Ai%fé{%?(}iAc 2027
1563875 1563887 GA%%%%%%JEI?CC;C 1716 114 136 1563881 ALLC;:AGC(?CC{JC:CGCCC 2028
1563876 1563890 Gé{?é{}%?&%%?ﬁ 1717 74 96 1563882 CC]&?:CA;S?CCAUCUC 2029
1563879 | 1563888 | GASAUACEONC umig | 134 156 | 1563884 | CURDAAOAACACT 2030
1563894 1563905 Uf&i%cc%ggﬁg 1719 214 236 1563900 CC;{JGGCGUA?(?EAAEC 2031
1563897 1563909 ACACIX?A?A%I{A%C(%}CAAGG 1720 154 176 1563903 CACUC%UC%%%%UG 2032
1563892 1563906 A(}i%%i%(f:fﬁ 1721 174 196 1563899 UUé\(g\CCUC[LUC%%CU 2033
1563896 1563908 %AACZSGGU%%%?ACCI}J 1722 194 216 1563902 UA&%%%%%%%GA 2034
1563893 1563907 %%i%i?&%ﬁéc 1723 254 276 1563901 CA(?ACélég[?&(iAA 2035

217




WO 2022/173976 PCT/US2022/016015
1563895 | 1563904 %‘X}&JGG‘\(?EC%%%G 1724 | 234 256 | 1563898 A%‘fg&“&%%CU 2036
1563910 | 1563925 UI}{?}&%%‘A(}%%%A&J 1725 | 274 296 1563919 Acgéggf&i?(; 2037
1563915 | 1563926 Uﬁgfg&{f&%{?&] 1726 | 294 316 1563920 A%%‘%C&Ulfé*:ﬁl* 2038
1563911 | 1563924 LXE%%&&%}JCC 1727 | 374 39 | 1563918 U%C[}][}JCCI}JGCS[??A 2039
1563913 | 1563922 A&C&C[?éfg&% 1728 | 354 376 | 1563917 GCgAGUACUG(E}JG(f[}“U 2040
1563914 | 1563927 %‘fﬁfﬁ:&?&fé‘ 1729 | 314 336 | 1563921 AUESJU%JS&J&}JCCA 2041
1563912 | 1563923 %Aﬁfé*ﬁé*gﬁgﬁg 1730 | 334 356 | 1563916 CUUC(‘?I?CC[?CU[%?A 2042
1563928 | 1563945 i%%%clﬁ}égfg 1731 | 394 416 | 1563939 A%*C%CGCCUIESCAUGA 2043
1563931 | 1563942 Cfgggﬁgﬁgg&? 1732 | 454 476 | 1563934 GA&%%fgﬁgU 2044
1563933 | 1563940 %ﬁggf&%gg 1733 | 414 436 | 1563936 U[jc%%%f:f[%G 2045
1563932 | 1563943 %?ggfgfgfg 1734 | 434 456 | 1563937 C%GCILCG‘ZUC(fGCé\U 2046
1563930 | 1563941 %?&é%&cggﬁg 1735 | 474 496 | 1563935 Gi%%fgffng 2047
1563929 | 1563044 iiﬁcéﬂﬁ%c&c 1736 | 494 516 1563938 Aiﬁiﬂfgggng 2048
1563947 | 1563960 ‘;%%%‘ﬁfgfgﬁjc 1737 | 614 636 1563954 GUQ%AG‘?J‘%AGUA%CA 2049
1563948 | 1563958 %&?ﬁf&ﬁ%ﬁ? 1738 | 594 616 | 1563953 Aii%ii%ﬁéc‘* 2050
1563951 | 1563962 | AUAAGIIUCASU | 1730 | 514 536 | 1563956 Aﬁffc%%i%w 2051
1563950 | 1563963 Cﬁgggfi&%‘:ﬁ} 1740 | 554 576 | 1563957 CU&}ESSC%C&JU 2052
1563946 | 1563959 %?G%iﬁj&%ﬁ 1741 | 534 556 | 1563955 UUG({}JZEJ‘%CCC[&}JCAU 2053
1563949 | 1563961 Ugg&%@%@%ﬁ%“ 1742 | 574 596 | 1563952 GA&%%G&?EU 2054
1563964 | 1563976 ﬁ?c%%%i%?fi 1743 | 674 696 | 1563973 chfcﬁﬁifgﬁf* 2055
1563965 | 1563977 Cﬁﬁ}“ﬁﬁ?&%ﬁ? 1744 | 734 756 | 1563972 AG/\CC‘A‘I}JCF{J%%U[}JgU 2056
1563969 | 1563980 %%%%%%(ffﬁgg 1745 | 634 656 | 1563974 U%[?CCSCC:(Q&\U 2057
1563967 | 1563975 %%%%%%ff&% 1746 | 694 716 | 1563970 UUECUI}A‘GACAC‘:?%UCGC 2058
1563966 | 1563979 | ‘Giaactugun | 1747 | 71 736 | 1563071 | AU C ] 2059
1563968 | 1563981 Aﬁj‘%ﬁj&%ﬁ%; 1748 | 654 676 | 1563978 Aﬁi%cc%%%%cc 2060
1563985 | 1563996 %ﬁfgggfﬁgﬁgg 1749 | 814 836 | 1563988 U%Uccjffét?flj 2061
1563983 | 1563994 | UGACACULCALU | 1750 | 834 856 | 1563990 Aﬁi%%(fé‘c‘*ﬁlj 2062
1563982 | 1563997 Aﬁl%*gﬁ&‘?%ﬁlj 1751 | 754 776 | 1563991 iﬁ%ﬁ%ﬁ? 2063
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1563986 | 1563998 %%%f&‘*ﬁ[ﬁ?fﬁ 1752 | 794 816 1563993 A‘%‘{I‘%C[}J&AGGSUAU 2064
1563987 | 1563999 UUiAC‘;%%AG%ﬁ{}J 1753 | 774 796 1563992 UAgélﬁ}Jgj%%iAA 2065
1563984 | 1563995 %A%%%%%Jgf 1754 | 819 841 1563989 A(f(‘;fffﬁfféﬂ 2066
1564003 | 1564015 UUGE&%AE&%% 1755 | 914 936 | 1564006 UAG(XJ/&JACC&J&LLCA 2067
1564000 | 1564012 %%%i%ﬁ?gf 1756 | 854 876 | 1564009 AUXGA[I]JCU&AC%%AU 2068
1564005 | 1564017 %%ﬁé%‘f(ﬁﬁjg 1757 | 874 896 | 1564010 G%%%%%Jfl?gélj 2069
1564002 | 1564013 %%‘%%Aﬁ[}ffl%{? 1758 | 934 956 | 1564007 Ai&%%%‘flfc; 2070
1564004 | 1564016 %%Aﬁ[?fﬁﬁfgf 1759 | 894 916 | 1564011 UE&%&%%%‘E%G 2071
1564001 | 1564014 %T&ﬁi}ﬁ%% 1760 | 954 976 | 1564008 UU(SAUCIQ%CL&:%GC 2072
1564021 | 1564029 %UA%%%?IEI}IUCCCI? 1761 | 994 1016 | 1564025 A%ﬁﬁgjﬁfgc} 2073
1564022 | 1564034 UXﬁgfﬁ&%&f 1762 | 1014 1036 | 1564028 Gi%gf&ﬁ?gu 2074
1564018 | 1564030 %‘iﬁfgfgggg 1763 | 974 996 | 1564026 C%Cgfl}gj:(f:(; 2075
1564023 | 1564035 %*g:égif&%%c 1764 | 984 1006 | 1564033 Aﬁ&iﬁ%ﬁ% 2076
1564020 | 1564031 ﬁ%‘zﬁﬁ%{ﬁ 1765 | 1034 1056 | 1564024 Ai%%%fg&ﬁ?’* 2077
1564019 | 1564032 %‘%%%%CGU&J&? 1766 | 1054 1076 | 1564027 UU&%&%@C 2078
1564036 | 1564051 | (AROUCHURCAR | y767 | 1004 1116 | 1564045 A%ﬁiﬁf&%tfc 2079
1564038 | 1564047 Afgﬁffgﬁjc‘fc(} 1768 | 1154 1176 | 1564043 GAA({?&UC%(K%AU 2080
1564040 | 1564053 C&?nggﬁgéfﬁ 1769 | 1134 1156 | 1564048 %GéJUG(?EgAA&%A 2081
1564037 | 1564050 U&%i%%‘ffgﬁj 1770 | 1174 1196 | 1564044 Ui%ﬁ{%%?ﬁc 2082
1564039 | 1564049 %%%%i?ccﬁ}fg 1771 | 1114 1136 | 1564042 A%%’?Gcﬁﬁccﬁ“gf* 2083
1564041 | 1564052 %%‘A‘G%[LUC%%?AA;E 1772 | 1074 1096 | 1564046 CUﬁgfﬁfjgng 2084
1564058 | 1564071 Uﬁf&‘ggg&? 1773 | 1234 1256 | 1564065 GU}&%%%J&%?U 2085
1564054 | 1564067 [j&%‘%%(&cggﬁ 1774 | 1194 1216 | 1564063 AUgggfé}g}JﬁA 2086
1564059 | 1564070 | PEONSTCASA 1775 | 1214 1236 | 1564064 | AGIIUEEEY ] 2087
1564057 | 1564069 %Kg&%%{%* 1776 | 1238 1260 | 1564061 C%ﬁ%?éﬁfg’\ 2088
1564055 | 1564068 %i%i%%%&é\(%* 1777 | 1248 1270 | 1564062 C%AGC([}J:EI%EU 2089
1564056 | 1564066 %:ﬁégﬁfﬁgé? 1778 | 1243 1265 | 1564060 C%%%CC%J&%A 2090
1564074 | 1564081 %ﬁéggﬁgﬁfﬁ 1779 | 1314 1336 | 1564078 CC&(;&:{}J&;&(?U 2001
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1564072 | 1564082 %%[ﬁ%‘z%iﬁﬁ}c 1780 | 1254 1276 | 1564077 AU&TSSEAGECAA 2092
1564084 | 1564088 Aﬁﬁgc%}éJg&%%U 1781 | 1334 1356 | 1564086 G(fﬁ:fgﬁlﬁﬁflj 2093
1564073 | 1564080 Gﬁ&%%%‘:iii%‘* 1782 | 1294 1316 | 1564076 UU&?UCCA&%[{JUCGU 2094
1564085 | 1564089 A(EJJI}A&AC%UG%IKJAC;J 1783 | 1354 1376 | 1564087 U(fﬁfﬁ?&cﬁg‘* 2095
1564075 | 1564083 | "o eiiancout | 1784 | 1274 1296 | 1564079 ccjggm%&fggc 2096
1564090 | 1564104 %%U&%‘Z%%gj‘f 1785 | 1374 1396 | 1564101 U%%%C[}{%ﬁff[* 2097
1564093 | 1564105 ?ﬁﬁ&%ﬁ?gf 1786 | 1414 1436 | 1564100 CAA%{JPX{PUIX*GCU 2098
1564094 | 1564102 G&%i%i%%%[{? 1787 | 1394 1416 | 1564097 A[‘;‘I‘?g[?gUAC[{JC’CACA 2099
1564092 | 1564103 Aggg&“fc‘:i%%(} 1788 | 1454 1476 | 1564099 UL&%UA%%?A%CACI?U 2100
1564091 | 1564107 i?&%%i%i%%c 1789 | 1474 1496 | 1564096 UC&%%%Z%%C 2101
1564095 | 1564106 i%i%‘ffg&?ﬁ 1790 | 1434 1456 | 1564098 Géffﬁéjéff&[j 2102
1564113 | 1564122 (Efc‘\c%cc%i%%? 1791 | 1494 1516 | 1564118 Agggf&%UgAACG 2103
1564111 | 1564124 Uﬁggggj&%&? 1792 | 1522 1544 | 1564116 G%%%%(flf(ﬁﬁfx 2104
1564110 | 1564120 %%UJJUIX%J&J&J[}J: 1793 | 1574 1596 | 1564114 CU&TG%??E{?A 2105
1564109 | 1564121 G&*&i%%[{ﬁ? 1794 | 1554 1576 | 1564115 ACX:E&%%%CCAU 2106
1564112 | 1564123 | GAGICUALUACG | 1705 1 1534 1556 | 1564119 U?fuﬁcfgc%iw 2107
1564108 | 1564125 A&%‘é&i%%%%%c 1796 | 1514 1536 | 1564117 CA(?CUC?CCA?&%GU 2108
1564127 | 1564139 %%%g%%%%ﬁ? 1797 | 1674 1696 | 1564134 Agfé\fﬁfﬁfﬁ’* 2109
1564129 | 1564142 %%%%%%ffg: 1798 | 1634 1656 | 1564137 Ui‘iﬁ?ﬁfggjﬁA 2110
1564128 | 1564140 Cﬁg&?ﬁﬁ}}gﬁj 1799 | 1694 1716 | 1564132 AU&%%%‘Z?U?U 2111
1564131 | 1564138 ‘:%%%C&%*:ﬁﬁg 1800 | 1594 1616 | 1564133 U%‘A{]%Ccpglfglﬁglj 2112
1564130 | 1564141 UXIPU%{?C‘A{I‘A‘C%X&C 1801 | 1654 1676 | 1564136 ‘A{J%%%ﬁ‘ﬁjﬁj 2113
1564126 | 1564143 Af{?féng%UﬁA 1802 | 1614 1636 | 1564135 Uﬁfﬁjc%[ﬁ[ﬁf 2114
1564146 | 1564157 %%%ii%%{%gﬁ 1803 | 1754 1776 | 1564152 CAgéfgféngAG 2115
1564145 | 1564159 Ci%(fc%fgfggA 1804 | 1814 1836 | 1564153 UC&E&E{%&?SG 2116
1564147 | 1564158 %CC%%%CCUUCCCCCUC(? 1805 | 1774 179 | 1564150 %(?G%G%A(X\éf 2117
1564149 | 1564160 nggf&%(}c%i%f* 1806 | 1714 1736 | 1564155 chfci%%iii%% 2118
1564148 | 1564161 i"ﬁ%fﬁéf&? 1807 | 1734 1756 | 1564154 G[LC[}JI}IGCI?CUI}JUCCUC 2119
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1564144 | 1564156 Afg&c&%%%%%A 1808 | 1794 1816 | 1564151 A%“C%%%C%GG 2120
1564167 | 1564178 Uggﬁg&%%%%%lj 1809 | 1834 1856 | 1564169 GﬁgfoGfUﬁ’?cAﬁ 2121
1564162 | 1564174 %%%i%i%i%%:ﬁ 1810 | 1854 1876 | 1564170 Agfg&%%%%‘f 2122
1564166 | 1564175 %%CGCX&UC%%%*AG 1811 | 1894 1916 | 1564168 A%ii%f&fg(} 2123
1564163 | 1564176 | AOATCABAAASM ] s12 | 1914 1936 | 1564172 UA[}JCAU({]CCUC/}J%%UU 2124
1564164 | 1564177 %%%%[{}J&CUC:&]X 1813 | 1934 1956 | 1564173 U%%%%fggﬁlﬁlj 2125
1564165 | 1564179 %GC%%%PXZCI%&G 1814 | 1874 1896 | 1564171 A%%%%%GI%EU 2126
1564184 | 1564195 %ii%iiii%cﬁj 1815 | 2014 2036 | 1564188 A%ﬂﬁ%*g(} 2127
1564181 | 1564194 U(%}g%i%\%%} 1816 | 2054 2076 | 1564189 U%%%S{Z%iﬂm 2128
1564180 | 1564192 G[?ﬁgccgc’?&ﬁg 1817 | 1974 1996 | 1564191 Acgflffgfﬁ({}c‘w 2129
1564183 | 1564193 U(?cﬁijuﬁéj&%%iA 1818 | 1994 2016 | 1564190 c%%%fgﬁ%ﬂflj 2130
1564182 | 1564197 ﬁﬁ%ﬁgfﬁfﬁ 1819 | 2034 2056 | 1564186 U%%%%f&i%cc 2131
1564185 | 1564196 %&i@i%i%ﬁ}lg 1820 | 1954 1976 | 1564187 UC['}ICACU[FC%UC%?G 2132
1564202 | 1564215 %%%C(}C:ﬁ?féfg 1821 | 2114 2136 | 1564205 AUC%%%%%%C:X‘A 2133
1564199 | 1564210 %ﬂ&‘ﬁ%ﬁfig 1822 | 2174 219 | 1564204 U%%%i%cfﬁgéc 2134
1564198 | 1564212 | URUUUUCCAGEA | ye03 | 2004 2116 | 1564200 AﬁjfzﬁU&i&%&GC 2135
1564200 | 1564214 AC‘?%JI(*&%%UU‘:% 1824 | 2154 2176 | 1564208 Aiiﬁ[{ﬁ%%%w 2136
1564201 | 1564211 iﬁ%%%ii%%f 1825 | 2134 2156 | 1564206 AI{}E&%%%%%C 2137
1564203 | 1564213 %%%éféﬁ{ﬁj 1826 | 2074 2096 | 1564207 A%%Agﬁﬁ&pfA 2138
1564216 | 1564228 ii%%(}&%%&% 1827 | 2194 216 | 1564222 Ccflfgﬁéfgﬁ}]‘* 2139
1564221 | 1564229 Uﬁggfgﬁ%&? 1828 | 2214 236 | 1564227 U%%%‘fﬁ{j?lj 2140
1564217 | 1564231 %%?K’aﬁfﬁfﬁf 1829 | 2274 296 | 1564224 U%ggﬁ?:&’f‘* 2141
1564220 | 1564233 Aféfgfggc%‘%%lj 1830 | 2254 276 | 1564223 At?fﬁf&i%%{f 2142
1564218 | 1564232 %JXU%AC%%%%AA%“ 1831 | 2294 2316 | 1564225 A[?ﬁ[fc%A&i%G 2143
1564219 | 1564230 [L%%Acl}fgggfﬁ 1832 | 2234 2256 | 1564226 A‘ffﬁgﬁfgﬁ’* 2144
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1577065 | 1577078 A&ﬁi‘?}%{ﬁiiﬁ 2021 | 2944 2066 | 1577072 U&éﬁ{}j&% 2333
1577064 | 1577077 C}iﬁf‘&f&%ﬁf 2022 | 2964 2086 | 1577069 U[?gng%%i%A 2334
1577063 | 1577076 ﬁjgg&%%%f 2023 | 2981 3003 | 1577068 U%i%%ﬁﬁf&“ 2335
1577062 | 1577074 A&AAAGGC(Z%%‘%%AE 2024 | 2919 2041 | 1577070 A%‘?}JGGCC&%%%UG 2336

Example 13: Effect of RNAi compounds on human PLN RNA in vitro, single dose

Double-stranded RNAi compounds described above are tested in a series of experiments under the same culture

conditions.

Cultured iCell® cardiomyocytes® (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) at a density of 20,000
cells per well are transfected using Lipofectamine 2000 with 20 nM of double-stranded RNAi. After a treatment period of
approximately 24 hours, RNA is isolated from the cells and PLN RNA levels are measured by quantitative real-time
RTPCR. Human primer-probe set RTS40402 (described herein above) may be used to measure RNA levels. PLN RNA
levels are normalized to total RNA content, as measured by RIBOGREEN®,
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Example 14: Effect of RNAi compounds on human PLN RNA in iPSC-derived cardiomyocytes

Double-stranded RNAi compounds described above are tested in a series of experiments under the same culture
conditions.

Cultured iCell® cardiomyocytes® (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017) were treated with
modified oligonucleotide at a concentration of 125 nM using Lipofectin at a density of 8,000 cells per well. After a
treatment period of approximately 24 hours, total RNA was isolated from the cells and PLN RNA levels were measured
by quantitative real-time RTPCR. PLN RNA levels were measured by human primer-probe set RTS40406 (described
herein above) and human primer-probe set ABI53044 (forward sequence CACCCGTAAGACTTCATACAACACA,
designated herein as SEQ ID NO: 12; reverse sequence TGGCAGCCAAATATGAGATAACTGT, designated herein as
SEQ ID NO: 13; probe sequence TGCCAAGGCTACCTAA, designated herein as SEQ ID NO: 14). PLN RNA levels
were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of PLN RNA is presented in the table
below as percent PLN RNA relative to the amount of PLN RNA in untreated control cells (% UTC). The values marked
with a “1” indicate that the modified oligonucleotide is complementary to the amplicon region of the primer probe set.
Additional assays may be used to measure the potency and efficacy of the modified oligonucleotides complementary to

the amplicon region. Each table represents a separate experiment.

Table 62. Reduction of PLN RNA by double-stranded RNAi compounds at a concentration of 125 nM in iCell®

cardiomyocytes’
Compound | PLN (% UTC) | PLN (% UTC)
Number RTS40406 ABIS53044
1564108 112 99
1564109 99 78
1564110 124 119
1564111 89 72
1564112 87 73
1564113 145 113
1564126 72 62
1564127 83 74
1564128 100 79
1564129 83 79
1564130 80 73
1564131 96 76
1564144 87 97
1564145 108 105
1564146 92 102
1564147 116 104
1564148 112 98
1564149 102 90
1564162 111 99
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1564163 95 86
1564164 96 112
1564165 104 91
1564166 95 84
1564167 109 93
1564180 86 84
1564181 104 100
1564182 100 103
1564183 90 84
1564184 89 79
1564185 92 77
1564198 91 91
1564199 106 113
1564200 86 86
1564201 107 76
1564202 97 94
1564203 93 97
1564216 78 87
1564217 86 87
1564218 107 93
1564219 54 38
1564220 88 87
1564221 84 75
1564234 83 96
1564235 91 100
1564236 99 89
1564237 92 79
1564238 82 92
1564239 88 99
1564252 145 224
1564253 83 105
1564254 108 129
1564255 80 71
1564256 75 77
1564257 92 87
1564270 92 135
1564271 80 99
1564272 91 103
1564273 74 68
1564274 79 83
1564275 74 102
1564288 108 89
1564289 87 86
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1564290 77 107
1564291 83 85
1564292 70 81
1564293 65 96
1564306 96 84
1564307 70 81
1564308 73 99
1564309 68 88
1564310 78 87
1564311 73 75
1564324 77 83
1564325 71 89
1564326 83 103
1564327 81 85
1564328 68 101
1564329 82 81

Table 63. Reduction of PLN RNA by double-stranded RNAi compounds at a concentration of 125 nM in iCell®

cardiomyocytes?
Compound | PLN (% UTC) | PLN (% UTC)

Number RTS40406 ABIS3044
1563874 155 138
1563875 74 3t
1563876 14% 14+
1563877 10% 74
1563878 1227 1237
1563879 3% 2%
1563892 121 124
1563893 77 64
1563894 94 80
1563895 109 102
1563896 104 89
1563897 22+ 227
1563910 48 47
1563911 84 93
1563912 50 57
1563913 83 85
1563914 70 67
1563915 67 66
1563928 99 102
1563929 61 63
1563930 96 96
1563931 56 55
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1563932 81 99
1563933 55 50
1563946 61 69
1563947 57 68
1563948 55 54
1563949 46 44
1563950 45 46
1563951 35 29
1563964 56 72
1563965 67 79
1563966 86 89
1563967 116 134
1563968 59 58
1563969 80 89
1563982 14 11
1563983 76 86
1563984 74 78
1563985 52 36
1563986 60 66
1563987 76 71
1564000 82 95
1564001 103 109
1564002 53 74
1564003 78 87
1564004 72 78
1564005 75 80
1564018 58 60
1564019 86 85
1564020 79 73
1564021 62 60
1564022 79 80
1564023 71 85
1564036 56 66
1564037 75 87
1564038 68 82
1564039 79 92
1564040 76 81
1564041 67 82
1564054 62 68
1564055 73 86
1564056 89 91
1564057 70 75
1564058 62 78
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1564059 93 106
1564072 68 84
1564073 67 81
1564074 83 89
1564075 60 55
1564084 68 70
1564085 78 78
1564090 63 68
1564091 104 138
1564092 99 114
1564093 69 77
1564094 69 65
1564095 56 65

Table 64. Reduction of PLN RNA by double-stranded RNAi compounds at a concentration of 125 nM in iCell®

cardiomyocytes’
Compound | PLN (% UTC) | PLN (% UTC)
Number RTS40406 ABIS3044
1576846 78 61
1576847 107 76
1576848 78 73
1576849 101 86
1576850 70 63
1576851 80 59
1576864 120 106
1576865 149 126
1576866 109 93
1576867 91 75
1576868 123 112
1576869 107 84
1576882 84 78
1576883 104 69
1576884 106 86
1576885 97 81
1576886 112 81
1576887 93 68
1576900 94 72
1576901 90 84
1576902 97 91
1576903 130 98
1576904 107 74
1576905 89 78
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1576918 103 77
1576919 97 84
1576920 116 79
1576921 88 79
1576922 75 76
1576923 109 85
1576936 102 69
1576937 105 83
1576938 93 72
1576939 134 108
1576940 86 66
1576941 103 84
1576954 84 79
1576955 21 14
1576956 102 71
1576957 106 80
1576958 97 76
1576959 105 85
1576972 129 89
1576973 92 74
1576974 78 76
1576975 108 71
1576976 99 72
1576977 117 95
1576990 121 93
1576991 109 89
1576992 58 39
1576993 106 104
1576994 101 72
1576995 108 84
1577008 93 69
1577009 102 77
1577010 113 77
1577011 95 87
1577012 97 91
1577013 78 73
1577026 112 86
1577027 99 66
1577028 90 83
1577029 104 71
1577030 88 90
1577031 97 79
1577044 101 102
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1577045 91 85
1577046 90 84
1577047 88 76
1577048 96 86
1577049 85 75
1577062 75 79
1577063 90 85
1577064 77 85
1577065 77 86
1577066 86 83
1577067 80 77

Table 65. Reduction of PLN RNA by double-stranded RNAi compounds at a concentration of 125 nM in iCell®

cardiomyocytes?
Compound | PLN (% UTC) | PLN (% UTC)

Number RTS40406 ABIS3044
1576612 83+ 69
1576613 35% 274
1576614 4% 2%
1576615 3% 1%
1576616 st 18+
1576617 9% 10%
1576630 29% 50t
1576631 33 35
1576632 96 75
1576633 74 66
1576634 84 56
1576635 77 48
1576648 72 61
1576649 89 75
1576650 21 15
1576651 34 27
1576652 3 3
1576653 20 25
1576666 37 36
1576667 47 42
1576668 73 69
1576669 69 60
1576670 72 49
1576671 50 33
1576684 47 58
1576685 73 45
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1576686 63 39
1576687 47 45
1576688 65 49
1576689 25 24
1576702 92 37
1576703 73 52
1576704 70 54
1576705 85 75
1576706 57 46
1576707 86 59
1576720 81 59
1576721 76 49
1576722 111 81
1576723 27 14
1576724 77 56
1576725 72 48
1576738 63 49
1576739 71 52
1576740 83 58
1576741 120 88
1576742 71 58
1576743 86 74
1576756 64 55
1576757 80 54
1576758 79 62
1576759 116 78
1576760 74 53
1576761 21 14
1576774 80 61
1576775 76 63
1576776 103 75
1576777 76 51
1576778 76 70
1576779 66 50
1576792 82 60
1576793 76 61
1576794 59 50
1576795 80 65
1576796 102 82
1576797 105 96
1576810 86 72
1576811 112 80
1576812 94 106
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1576813 92 81
1576814 67 63
1576815 106 91
1576828 64 55
1576829 44 43
1576830 72 61
1576831 62 59
1576832 79 81
1576833 98 95

Example 15: Dose-dependent inhibition of human PLN in iCell® cardiomyocytes? by RNAi compounds

Double-stranded RNAi compounds selected from the examples above were tested at various doses in iCell®
cardiomyocytes® (FujiFilm Cellular Dynamics, Inc.; Catalog No: R1017). Cultured iCell® cardiomyocytes® at a density
0f 8,000 cells per well were treated by electroporation with various concentrations of modified oligonucleotide as specified
in the tables below. After a treatment period of approximately 24 hours, total RNA was isolated from the cells, and PLN
RNA levels were measured by quantitative real-time RTPCR. Human PLN primer-probe set RTS40406 (described herein
above) and human primer-probe set ABI53044 (described herein above) were used to measure RNA levels as described
above. PLN RNA levels were normalized to total RNA content, as measured by RIBOGREEN®. Reduction of PLN RNA
is presented in the tables below as percent PLN RNA, relative to PLN RNA in untreated control cells (% UTC).

The half maximal inhibitory concentration (ICsq) of each modified oligonucleotide was calculated with GraphPad
Prism software (v8.2.0, San Diego, CA) using the log(inhibitor) vs. normalized response -- Variable slope function:

Y=100/(1+10"((LogIC50-X)*HillSlope)). Each table represents a separate experiment.

Table 66. Dose-dependent reduction of human PLN RNA in iCell® cardiomyocytes? by RNAi compounds, primer-

probe set ABI53044
Compound PLN RNA (% UTC), ABI53044 ICso
No. 3nM 21nM | 125nM | 750 nM (nM)
1564127 62 59 53 47 328
1564128 81 64 48 47 219
1564130 74 59 49 51 338
1564163 88 84 88 70 >750
1564201 98 87 83 81 >750
1564216 110 96 99 95 >750
1564219 109 86 76 82 >750
1564221 95 83 80 73 >750
1576631 82 63 48 28 89
1576650 92 56 29 6 34
1576651 96 75 57 20 139
1576652 50 33 7 3 4
1576653 46 30 15 10 <3
1576686 59 38 25 29 6
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1576689 62 42 18 8 9
1576706 67 48 36 34 26
1576723 82 68 56 134 >750
1576761 62 54 28 3 15
1576828 77 56 53 59 >750

Table 67. Dose-dependent reduction of human PLN RNA in iCell® cardiomyocytes? by RNAi compounds, primer-

probe set ABI5S3044
Compound PLN RNA (% UTC), ABI53044 ICso
No. 3nM 21nM | 125nM | 750nM | (nM)
1563950 53 32 23 20 3
1563951 41 36 22 21 <3
1563964 65 52 42 35 34
1563965 80 57 42 44 114
1563982 53 40 17 8 5
1563985 88 80 65 80 >750
1576723 76 67 59 66 >750
1576850 60 55 44 42 54
1576900 87 81 88 73 >750
1576905 81 82 68 70 >750
1576936 102 99 79 74 >750
1576939 105 92 77 93 >750
1576955 103 93 84 102 >750
1576992 91 81 88 77 >750
1576995 111 106 96 95 >750
1577009 103 103 88 87 >750
1577010 94 93 85 90 >750
1577012 99 94 86 90 >750
1577044 116 109 100 95 >750
1577048 96 90 87 86 >750

Table 68. Dose-dependent reduction of human PLN RNA in iCell® cardiomyocytes? by RNAi compounds, primer-

probe set RTS40406

Compound PLN RNA (% UTC), RTS40406 ICso
No. 3nM 21nM | 125nM | 750nM | (nM)
1564127 64 57 53 49 418
1564128 87 68 51 46 260
1564130 75 62 51 53 ND
1564163 93 89 95 72 >750
1564201 97 87 85 81 >750
1564216 105 94 99 96 >750
1564219 111 89 80 83 >750
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1564221 95 85 83 75 >750
1576631 86 63 40 15 55
1576650 92 56 30 6 35
1576651 99 72 52 19 118
1576652 52 32 6 3 4
1576653 46 29 12 5 <3
1576686 58 37 26 28 5
1576689 67 43 17 7 11
1576706 68 50 37 36 32
1576723 87 68 55 109 >750
1576761 63 55 29 3 16
1576828 78 57 54 55 >750

Table 69. Dose-dependent reduction of human PLN RNA in iCell® cardiomyocytes” by RNAi compounds, primer-

probe set RTS40406
Compound PLN RNA (% UTC), RTS40406 ICso
No. 3nM 21nM | 125nM | 750 nM (nM)
1563950 54 34 24 19 4
1563951 40 36 21 19 <3
1563964 66 49 41 37 33
1563965 78 58 44 42 117
1563982 54 39 16 7 5
1563985 86 84 65 76 >750
1576723 77 70 60 68 >750
1576850 61 55 46 43 69
1576900 85 84 91 76 >750
1576905 79 84 70 75 >750
1576936 106 107 80 78 >750
1576939 106 90 76 94 >750
1576955 106 95 85 105 >750
1576992 89 81 91 76 >750
1576995 119 107 96 98 >750
1577009 109 105 86 84 >750
1577010 99 101 93 97 >750
1577012 104 100 91 98 >750
1577044 113 105 99 94 >750
1577048 100 95 88 86 >750
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Example 16: Design of modified oligonucleotides complementary to human PLN nucleic acid

Modified oligonucleotides complementary to a human PLN nucleic acid were designed, as described in the table
below. “Start site” indicates the 5’-most nucleoside to which the modified oligonucleotide is complementary in the target
nucleic acid sequence. “Stop site” indicates the 3’-most nucleoside to which the modified oligonucleotide is
complementary in the target nucleic acid sequence. Each modified oligonucleotide listed in the tables below is 100%
complementary to SEQ ID NO: 1 (described herein above), to SEQ ID NO: 2 (described herein above), or to both. *N/A’
indicates that the modified oligonucleotide is not 100% complementary to that particular target nucleic acid sequence.

Each modified oligonucleotide in the table below is conjugated to a 6-palmitamidohexyl phosphate conjugate
group attached to the 5°-OH of the oligonucleotide. The structure for the conjugate group is:

¥ 20 o}

Pl

H

The modified oligonucleotides in the table below are 3-10-3 cEt modified oligonucleotides with mixed
internucleoside linkages. The modified oligonucleotides are 16 nucleosides in length. The sugar motif for the modified
oligonucleotides is (from 5 to 37): kkkddddddddddkkk; wherein each “d” represents a 2’-p-D-deoxyribosyl sugar
moiety, and each “k” represents a cEt modified sugar moiety. The internucleoside linkage motifs for the modified
oligonucleotides are described in the column labeled “Internucleoside Linkage Motif (5° to 3°)” in the table below,

wherein each “s” represents a phosphorothioate internucleoside linkage and each “o” represents a phosphodiester

internucleoside linkage. All cytosine nucleobases are 5-methylcytosines.

Table 70. 6-palmitamidohexyl phosphate conjugated 3-10-3 cEt modified oligonucleotides with mixed

internucleoside linkages complementary to human PLN

SEQID | SEQID | SEQID | SEQID Internucleoside | SEQ

Compound , ' NO: 1 NO: 1 NO: 2 NO: 2 . .
No. Sequence (5' to 3") Start Stop Start Stop Lm(l;e'l%;: gf'l)otlf ;II())
Site Site Site Site

1558166 ACACGAGTATATTAGG N/A N/A 5501 5516 SO0SSSSSSSSSSOS 609

1558167 GTAGTTAAGATTTTGC 1530 1545 15224 15239 S00SSSSSSSSSSOS 752
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CLAIMS:

1. An oligomeric compound comprising a modified oligonucleotide consisting of 8 to 80 linked
nucleosides, wherein the nucleobase sequence of the modified oligonucleotide is at least 80% complementary to an equal
length portion of a PLN nucleic acid, and wherein the modified oligonucleotide has at least one modification selected from
a modified sugar moiety and a modified internucleoside linkage.

2. The oligomeric compound of claim 1, wherein the PLN nucleic acid has the nucleobase sequence of
SEQ ID NOs: 1 or2.

3. The oligomeric compound of claim 1 or 2, wherein the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 3278-3293, 3281-3296,
3282-3297, 3284-3299, 3286-3301, 3287-3302, 3288-3303, 3327-3342, 3329-3344, 3332-3347, 3333-3348, 3336-3351,
3337-3352, 3338-3353, 3339-3354, 3340-3355, 3341-3356, 3343-3358, 3345-3360, 3348-3363, 3349-3364, 3350-3365,
3351-3366, 3352-3367, 3353-3368, 3354-3369, 3355-3370, 3356-3371, 3357-3372, 3358-3373, 3395-3410, 3396-3411,
3405-3420, 3406-3421, 3408-3423, 3409-3424, 3410-3425, 3412-3427, 3496-3511, 3497-3512, 3498-3513, 3499-3514,
3598-3613, 3612-3627, 3614-3629, 3615-3630, 3616-3631, 3617-3632, 3618-3633, 3619-3634, 3620-3635, 3622-3637,
3703-3718, 3704-3719, 3715-3730, 3716-3731, 3723-3738, 3724-3739, 3799-3814, 3801-3816, 3802-3817, 3803-3818,
3804-3819, 3805-3820, 3806-3821, 3807-3822, 3808-3823, 3809-3824, 3811-3826, 3814-3829, 3815-3830, 3816-3831,
3817-3832, 3821-3836, 3823-3838, 3830-3845, 3831-3846, 3848-3863, 3849-3864, 3850-3865, 3851-3866, 3861-3876,
3863-3878, 3864-3879, 3869-3884, 3871-3886, 3976-3991, 3977-3992, 3978-3993, 3980-3995, 3981-3996, 4116-4131,
4159-4174, 4204-4219, 4207-4222, 4208-4223, 4209-4224, 4210-4225, 4211-4226, 4212-4227, 4214-4229, 4221-4236,
4231-4246, 4232-4247, 4233-4248, 4234-4249, 4235-4250, 4236-4251, 4238-4253, 4252-4267, 4253-4268, 4266-4281,
4348-4363, 4349-4364, 4350-4365, 4367-4382, 4373-4388, 4374-4389, 4375-4390, 4510-4525, 4511-4526, 4513-4528,
4515-4530, 4516-4531, 4517-4532, 4518-4533, 4519-4534, 4530-4545, 4537-4552, 4539-4554, 4540-4555, 4541-4556,
4542-4557, 4543-4558, 4544-4559, 4545-4560, 4562-4577, 4614-4629, 4617-4632, 4619-4634, 4620-4635, 4621-4636,
4622-4637, 4623-4638, 4624-4639, 4638-4653, 4640-4655, 4641-4656, 4642-4657, 4643-4658, 4665-4680, 4672-4687,
4693-4708, 4694-4709, 4695-4710, 4696-4711, 4697-4712, 4750-4765, 4751-4766, 4752-4767, 4753-4768, 4774-4789,
4802-4817, 4804-4819, 4805-4820, 4806-4821, 4807-4822, 4823-4838, 4825-4840, 4826-4841, 4828-4843, 4860-4875,
4862-4877, 4869-4884, 4872-4887, 4874-4889, 4878-4893, 4881-4896, 4883-4898, 4884-4899, 4942-4957, 4943-4958,
4945-4960, 4946-4961, 4957-4972, 4958-4973, 4960-4975, 4961-4976, 4964-4979, 4965-4980, 4966-4981, 4968-4983,
4969-4984, 4971-4986, 4972-4987, 4974-4989, 4984-4999, 4985-5000, 4987-5002, 4988-5003, 5024-5039, 5127-5142,
5133-5148, 5134-5149, 5158-5173, 5159-5174, 5160-5175, 5163-5178, 5294-5309, 5341-5356, 5359-5374, 5394-5409,
5399-5414, 5400-5415, 5401-5416, 5402-5417, 5404-5419, 5411-5426, 5413-5428, 5414-5429, 5415-5430, 5416-5431,
5417-5432, 5418-5433, 5419-5434, 5421-5436, 5427-5442, 5428-5443, 5489-5504, 5494-5509, 5495-5510, 5497-5512,
5498-5513, 5498-5515, 5498-5517, 5499-5514, 5499-5515, 5499-5516, 5499-5518, 5500-5515, 5500-5516, 5500-5517,
5501-5516, 5501-5514, 5501-5517, 5502-5517, 5502-5515, 5503-5518, 5504-5519, 5505-5520, 5506-5521, 5511-5526,
5532-5547, 5533-5548, 5534-5549, 5547-5562, 5557-5572, 5558-5573, 5559-5574, 5560-5575, 5562-5577, 5563-5578,
5565-5580, 5599-5614, 5673-5688, 5674-5689, 5675-5690, 5676-5691, 5677-5692, 5678-5693, 5679-5694, 5694-5709,
5695-5710, 5696-5711, 5697-5712, 5698-5713, 5774-5789, 5827-5842, 5845-5860, 5847-5862, 5848-5863, 5850-5865,
5851-5866, 5855-5870, 5859-5874, 5924-5939, 5925-5940, 5926-5941, 5927-5942, 5929-5944, 5930-5945, 5931-5946,
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5932-5947, 6008-6023, 6009-6024, 6039-6054, 6053-6068, 6054-6069, 6055-6070, 6059-6074, 6066-6081, 6069-6084,
6070-6085, 6076-6091, 6092-6107, 6098-6113, 6112-6127, 6114-6129, 6117-6132, 6118-6133, 6119-6134, 6124-6139,
6125-6140, 6126-6141, 6147-6162, 6154-6169, 6155-6170, 6156-6171, 6157-6172, 6176-6191, 6177-6192, 6185-6200,
6186-6201, 6187-6202, 6188-6203, 6202-6217, 6209-6224, 6243-6258, 6249-6264, 6267-6282, 6268-6283, 6274-6289,
6275-6290, 6291-6306, 6338-6353, 6352-6367, 6353-6368, 6354-6369, 6365-6380, 6366-6381, 6368-6383, 6369-6384,
6403-6418, 6405-6420, 6406-6421, 6407-6422, 6408-6423, 6409-6424, 6410-6425, 6411-6426, 6413-6428, 6468-6483,
6471-6486, 6502-6517, 6546-6561, 6554-6569, 6555-6570, 6556-6571, 6557-6572, 6569-6584, 6574-6589, 6575-6590,
6576-6591, 6577-6592, 6578-6593, 6579-6594, 6644-6659, 6646-6661, 6647-6662, 6664-6679, 6665-6680, 6666-6681,
6667-6682, 6676-6691, 6677-6692, 6746-6761, 6804-6819, 6806-6821, 6825-6840, 6826-6841, 6827-6842, 6828-6843,
6831-6846, 6833-6848, 6834-6849, 6875-6890, 6877-6892, 6879-6894, 6880-6895, 6881-6896, 6893-6908, 6896-6911,
6898-6913, 6899-6914, 6900-6915, 6901-6916, 6903-6918, 6904-6919, 6906-6921, 6907-6922, 6908-6923, 6920-6935,
6921-6936, 6922-6937, 6923-6938, 6927-6942, 6928-6943, 6930-6945, 6937-6952, 6939-6954, 6940-6955, 6941-6956,
6942-6957, 6943-6958, 6944-6959, 6945-6960, 6947-6962, 6965-6980, 6966-6981, 6967-6982, 6968-6983, 6972-6987,
6975-6990, 7029-7044, 7042-7057, 7047-7062, 7050-7065, 7073-7088, 7082-7097, 7083-7098, 7102-7117, 7106-7121,
7107-7122, 7108-7123, 7120-7135, 7122-7137, 7123-7138, 7124-7139, 7125-7140, 7126-7141, 71287143, 7129-7144,
7130-7145, 7131-7146, 7279-7294, 7280-7295, 7282-7297, 7283-7298, 7284-7299, 7285-7300, 7286-7301, 7287-7302,
7320-7335, 7341-7356, 7342-7357, 7344-7359, 73537368, 7354-7369, 7356-7371, 7357-7372, 7358-7373, 7359-7374,
7360-7375, 7361-7376, 7362-7377, 7377-7392, 7378-7393, 7392-7407, 7393-7408, 7411-7426, 7425-7440, 7436-7451,
7457-7472, 7458-7473, T459-7474, T460-7475, T461-7476, 7463-T478, 7464-7479, 7470-7485, 7516-7531, 7518-7533,
7519-7534, 7520-7535, 7521-7536, 7522-7537, 7546-7561, 7548-7563, 7553-7568, 7554-7569, 7555-7570, 7556-7571,
7558-7573, 7560-7575, 7561-7576, 7562-7577, 7563-7578, 7564-7579, 7565-7580, 7566-7581, 7568-7583, 7587-7602,
7588-7603, 7589-7604, 7595-7610, 7638-7653, 7679-7694, 7726-7741, 7779-7794, 7797-7812, 7799-7814, 7806-7821,
7857-7872, 7859-7874, 7860-7875, 7861-7876, 7862-7877, 7863-7878, 7864-7879, 7865-7880, 7867-7882, 7876-7891,
7878-7893, 7888-7903, 7889-7904, 7893-7908, 7908-7923, 7929-7944, 7965-7980, 7967-7982, 7968-7983, 8047-8062,
8058-8073, 8061-8076, 8089-8104, 8090-8105, 8163-8178, 8182-8197, 8194-8209, 8195-8210, 8196-8211, 8197-8212,
8284-8299, 8285-8300, 8286-8301, 8287-8302, 8288-8303, 8326-8341, 8336-8351, 8352-8367, 8353-8368, 8368-8383,
8393-8408, 8412-8427, 8413-8428, 8415-8430, 8418-8433, 8427-8442, 8447-8462, 8493-8508, 8494-8509, 8495-8510,
8496-8511, 8498-8513, 8542-8557, 8573-8588, 8621-8636, 8627-8642, 8628-8643, 8638-8653, 8639-8654, 8641-8656,
8653-8668, 8655-8670, 8703-8718, 8708-8723, 8732-8747, 8733-8748, 8739-8754, 8774-8789, 8776-8791, 8777-8792,
8818-8833, 8823-8838, 8824-8839, 8826-8841, 8827-8842, 8850-8865, 8855-8870, 8942-8957, 8943-8958, 8944-8959,
8955-8970, 8961-8976, 8962-8977, 8963-8978, 8964-8979, 9377-9392, 9443-9458, 9474-9489, 9523-9538, 9524-9539,
9525-9540, 9526-9541, 9528-9543, 9536-9551, 9537-9552, 9538-9553, 9540-9555, 9541-9556, 9545-9560, 9549-9564,
9550-9565, 9587-9602, 9630-9645, 9641-9656, 9642-9657, 9646-9661, 9647-9662, 9648-9663, 9649-9664, 9651-9666,
9660-9675, 9668-9683, 9669-9684, 9672-9687, 9697-9712, 9702-9717, 9703-9718, 9706-9721, 9707-9722, 9708-9723,
9709-9724, 9710-9725, 9711-9726, 9720-9735, 9727-9742, 9752-9767, 9756-9771, 9788-9803, 9934-9949, 9936-9951,
9937-9952, 9938-9953, 9939-9954, 9940-9955, 10019-10034, 10054-10069, 10062-10077, 10081-10096, 10106-10121,
10117-10132, 10443-10458, 10444-10459, 10445-10460, 10480-10495, 10481-10496, 10486-10501, 10489-10504,
10490-10505, 10491-10506, 10532-10547, 10623-10638, 10638-10653, 10645-10660, 10718-10733, 10719-10734,
10720-10735, 10721-10736, 10722-10737, 10723-10738, 10724-10739, 10747-10762, 10770-10785, 11066-11081,
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11068-11083,
11144-11159,
11356-11371,
11414-11429,
11509-11524,
11530-11545,
11639-11654,
11685-11700,
11832-11847,
11900-11915,
11993-12008,
12016-12031,
12080-12095,
12089-12104,
12242-12257,
12288-12303,
12356-12371,
12470-12485,
12546-12561,
12724-12739,
12813-12828,
13243-13258,
13485-13500,
13528-13543,
13786-13801,
13823-13838,
13872-13887,
13882-13897,
13910-13925,
13935-13950,
13943-13958,
13956-13971,
13964-13979,
13976-13991,
14038-14053,
14050-14065,
14061-14076,
14082-14097,
14091-14106,

11104-11119,
11224-11239,
11368-11383,
11415-11430
11510-11525
11622-11637
11670-11685,
11726-11741,
11833-11848,
11931-11946,
11994-12009,
12017-12032
12081-12096,
12090-12105,
12243-12258
12307-12322,
12357-12372,
12471-12486
12548-12563
12727-12742
12817-12832,
13327-13342,
13486-13501
13529-13544,
13814-13829,
13835-13850
13875-13890,
13883-13898
13912-13927
13936-13951,
13944-13959
13957-13972
13965-13980,
14000-14015
14039-14054,
14051-14066,
14062-14077
14084-14099,
14092-14107,
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s

s

>

>

>

s

s
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11111-11126,
11225-11240,
11369-11384,
11417-11432,
11511-11526,
11631-11646,
11678-11693,
11727-11742,
11854-11869,
11956-11971,
11995-12010,
12027-12042,
12082-12097,
12092-12107,
12246-12261,
12308-12323,
12368-12383,
12472-12487,
12550-12565,
12732-12747,
12818-12833,
13409-13424,
13489-13504,
13530-13545,
13816-13831,
13836-13851,
13876-13891,
13885-13900,
13918-13933,
13937-13952,
13945-13960,
13958-13973,
13966-13981,
14003-14018,
14040-14055,
14053-14068,
14063-14078,
14085-14100,
14093-14108,

11112-11127,
11237-11252,
11409-11424,
11457-11472,
11524-11539,
11632-11647,
11679-11694,
11740-11755,
11855-11870,
11988-12003,
11997-12012,
12032-12047,
12084-12099,
12194-12209,
12282-12297,
12310-12325,
12388-12403,
12473-12488,
12551-12566,
12733-12748,
12912-12927,
13431-13446,
13490-13505,
13717-13732,
13818-13833,
13837-13852,
13877-13892,
13904-13919,
13924-13939,
13938-13953,
13946-13961,
13959-13974,
13967-13982,
14028-14043,
14041-14056,
14054-14069,
14064-14079,
14086-14101,
14095-14110,

11115-11130,
11258-11273,
11410-11425,
11458-11473,
11525-11540,
11633-11648,
11680-11695,
11741-11756,
11856-11871,
11989-12004,
11998-12013,
12040-12055,
12085-12100,
12195-12210,
12283-12298,
12312-12327,
12389-12404,
12474-12489,
12585-12600,
12734-12749,
12915-12930,
13438-13453,
13491-13506,
13736-13751,
13819-13834,
13838-13853,
13878-13893,
13905-13920,
13926-13941,
13939-13954,
13952-13967,
13960-13975,
13968-13983,
14030-14045,
14045-14060,
14055-14070,
14065-14080,
14087-14102,
14096-14111,

243

11116-11131,
11259-11274,
11411-11426,
11467-11482,
11526-11541,
11634-11649,
11681-11696,
11742-11757,
11857-11872,
11990-12005,
11999-12014,
12041-12056,
12086-12101,
12238-12253,
12285-12300,
12315-12330,
12390-12405,
12498-12513,
12721-12736,
12735-12750,
12929-12944,
13460-13475,
13492-13507,
13770-13785,
13820-13835,
13839-13854,
13879-13894,
13906-13921,
13927-13942,
13940-13955,
13953-13968,
13961-13976,
13969-13984,
14032-14047,
14047-14062,
14056-14071,
14066-14081,
14088-14103,
14097-14112,
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11118-11133,
11302-11317,
11412-11427,
11474-11489,
11527-11542,
11635-11650,
11682-11697,
11743-11758,
11858-11873,
11991-12006,
12000-12015,
12042-12057,
12087-12102,
12239-12254,
12286-12301,
12348-12363,
12391-12406,
12529-12544,
12722-12737,
12760-12775,
12943-12958,
13461-13476,
13493-13508,
13776-13791,
13821-13836,
13843-13858,
13880-13895,
13907-13922,
13930-13945,
13941-13956,
13954-13969,
13962-13977,
13970-13985,
14035-14050,
14048-14063,
14059-14074,
14078-14093,
14089-14104,
14098-14113,

11130-11145,
11353-11368,
11413-11428,
11475-11490,
11529-11544,
11636-11651,
11684-11699,
11799-11814,
11859-11874,
11992-12007,
12015-12030,
12076-12091,
12088-12103,
12241-12256,
12287-12302,
12355-12370,
12392-12407,
12530-12545,
12723-12738,
12812-12827,
12946-12961,
13484-13499,
13525-13540,
13777-13792,
13822-13837,
13870-13885,
13881-13896,
13908-13923,
13934-13949,
13942-13957,
13955-13970,
13963-13978,
13973-13988,
14036-14051,
14049-14064,
14060-14075,
14081-14096,
14090-14105,
14099-14114,
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14100-14115,
14117-14132,
14170-14185,
14217-14232,
14235-14250,
14252-14267,
14318-14333,
14340-14355,
14398-14413,
14409-14424,
14507-14522,
14515-14530,
14518-14531,
14570-14585,
14607-14622,
14615-14630,
14684-14699,
14687-14702,
14704-14719,
14712-14727,
14764-14779,
14772-14787,
14793-14808,
14824-14839,
14832-14847,
14845-14860,
14853-14868,
14863-14878,
14898-14913,
14915-14930,
14924-14939,
14932-14947,
14938-14957,
14940-14959,
14942-14958,
14944-14959,
14946-14959,
14962-14977,
14987-15002,

14102-14117,
14119-14134,
14174-14189,
14220-14235,
14242-14257,
14253-14268
14319-14334,
14341-14356,
14400-14415,
14410-14425,
14508-14523,
14515-14532
14519-14534,
14571-14586,
14608-14623
14616-14631,
14684-14701,
14687-14700
14705-14720
14713-14728
14765-14780,
14773-14788,
14794-14809
14825-14840,
14833-14848,
14846-14861
14855-14870,
14864-14879,
14899-14914
14916-14931,
14925-14940,
14933-14948,
14939-14954,
14941-14956,
14942-14959,
14944-14957,
14948-14963
14963-14978,
14992-15007,
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>
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14105-14120,
14130-14145,
14180-14195,
14222-14237,
14244-14259,
14254-14269,
14321-14336,
14342-14357,
14401-14416,
14412-14427,
14509-14524,
14515-14534,
14520-14535,
14573-14588,
14609-14624,
14655-14670,
14684-14703,
14688-14703,
14706-14721,
14714-14729,
14766-14781,
14774-14789,
14797-14812,
14826-14841,
14834-14849,
14847-14862,
14856-14871,
14866-14881,
14901-14916,
14917-14932,
14926-14941,
14934-14949,
14939-14955,
14941-14954,
14942-14961,
14944-14960,
14956-14971,
14964-14979,
14993-15008,

14110-14125,
14163-14178,
14181-14196,
14223-14238,
14247-14262,
14255-14270,
14324-14339,
14343-14358,
14403-14418,
14443-14458,
14510-14525,
14516-14531,
14522-14537,
14601-14616,
14610-14625,
14656-14671,
14685-14700,
14689-14704,
14707-14722,
14759-14774,
14767-14782,
14775-14790,
14798-14813,
14827-14842,
14835-14850,
14848-14863,
14857-14872,
14877-14892,
14903-14918,
14918-14933,
14927-14942,
14935-14950,
14939-14956,
14941-14957,
14943-14958,
14944-14961,
14957-14972,
14965-14980,
14994-15009,

14111-14126,
14165-14180,
14203-14218,
14224-14239,
14248-14263,
14256-14271,
14327-14342,
14344-14359,
14404-14419,
14479-14494,
14511-14526,
14516-14532,
14534-14549,
14602-14617,
14611-14626,
14658-14673,
14685-14701,
14691-14706,
14708-14723,
14760-14775,
14768-14783,
14776-14791,
14800-14815,
14828-14843,
14841-14856,
14849-14864,
14858-14873,
14878-14893,
14904-14919,
14919-14934,
14928-14943,
14936-14951,
14939-14958,
14941-14958,
14943-14956,
14945-14960,
14958-14973,
14966-14981,
14995-15010,
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14112-14127,
14166-14181,
14207-14222,
14225-14240,
14249-14264,
14257-14272,
14337-14352,
14345-14360,
14405-14420,
14480-14495,
14512-14527,
14516-14533,
14535-14550,
14603-14618,
14612-14627,
14659-14674,
14685-14702,
14692-14707,
14709-14724,
14761-14776,
14769-14784,
14779-14794,
14818-14833,
14829-14844,
14842-14857,
14850-14863,
14859-14874,
14880-14895,
14905-14920,
14921-14936,
14929-14944,
14937-14952,
14940-14955,
14941-14960,
14943-14959,
14945-14958,
14959-14974,
14968-14983,
14996-15011,
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14113-14128,
14167-14182,
14209-14224,
14232-14247,
14250-14265,
14316-14331,
14338-14353,
14346-14361,
14406-14421,
14482-14497,
14513-14528,
14517-14532,
14553-14568,
14605-14620,
14613-14628,
14681-14696,
14686-14701,
14696-14711,
14710-14725,
14762-14777,
14770-14785,
14787-14802,
14822-14837,
14830-14845,
14843-14858,
14851-14866,
14861-14876,
14881-14896,
14906-14921,
14922-14937,
14930-14945,
14938-14953,
14940-14956,
14942-14957,
14943-14960,
14945-14961,
14960-14975,
14969-14984,
15003-15018,

14115-14130,
14169-14184,
14212-14227,
14233-14248,
14251-14266,
14317-14332,
14339-14354,
14347-14362,
14408-14423,
14504-14519,
14514-14529,
14517-14533,
14569-14584,
14606-14621,
14614-14629,
14683-14698,
14686-14702,
14703-14718,
14711-14726,
14763-14778,
14771-14786,
14792-14807,
14823-14838,
14831-14846,
14844-14859,
14852-14867,
14862-14877,
14889-14904,
14913-14928,
14923-14938,
14931-14946,
14938-14955,
14940-14957,
14942-14955,
14943-14962,
14946-14961,
14961-14976,
14970-14985,
15005-15020,
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15006-15021, 15007-15022, 15008-15023, 15009-15024, 15010-15025, 15011-15026, 15012-15027, 15013-15028,
15014-15029, 15015-15030, 15016-15031, 15017-15032, 15019-15034, 15142-15157, 15143-15158, 15150-15165,
15151-15166, 15152-15167, 15153-15168, 15154-15169, 15155-15170, 15156-15171, 15157-15172, 15158-15173,
15159-15174, 15160-15175, 15161-15176, 15162-15177, 15163-15178, 15164-15179, 15182-15197, 15184-15199,
15185-15200, 15186-15201, 15195-15210, 15197-15212, 15198-15213, 15199-15214, 15200-15215, 15201-15216,
15202-15217, 15203-15218, 15204-15219, 15205-15220, 15206-15221, 15207-15222, 15208-15223, 15209-15224,
15210-15225, 15211-15226, 15214-15229, 15215-15230, 15216-15231, 15217-15232, 15218-15233, 15219-15234,
15220-15235, 15221-15236, 15222-15237, 15222-15239, 15222-15241, 15223-15238, 15223-15239, 15223-15240,
15224-15239, 15224-15240, 15225-15240, 15225-15238, 15227-15242, 15228-15243, 15229-15244, 15230-15245,
15231-15246, 15232-15247, 15233-15248, 15234-15249, 15235-15250, 15236-15251, 15237-15252, 15238-15253,
15239-15254, 15247-15262, 15248-15263, 15249-15264, 15250-15265, 15251-15266, 15252-15267, 15253-15268,
15254-15269, 15255-15270, 15256-15271, 15257-15272, 15258-15273, 15259-15274, 15260-15275, 15261-15276,
15293-15308, 15299-15314, 15301-15316, 15302-15317, 15303-15318, 15304-15319, 15305-15320, 15320-15335,
15321-15336, 15323-15338, 15411-15426, 15414-15429, 15415-15430, 15416-15431, 15417-15432, 15496-15511,
15501-15516, 15504-15519, 15505-15520, 15506-15521, 15507-15522, 15508-15523, 15509-15524, 15510-15525,
15511-15526, 15512-15527, 15513-15528, 15515-15530, 15556-15571, 15558-15573, 15559-15574, 15560-15575,
15562-15577, 15569-15584, 15571-15586, 15574-15589, 15593-15608, 15594-15609, 15595-15610, 15596-15611,
15598-15613, 15599-15614, 15600-15615, 15601-15616, 15602-15617, 15603-15618, 15604-15619, 15605-15620,
15627-15642, 15629-15644, 15630-15645, 15631-15646, 15632-15647, 15633-15648, 15635-15650, 15636-15651,
15639-15654, 15640-15655, 15641-15656, 15642-15657, 15658-15673, 15659-15674, 15660-15675, 15661-15676,
15665-15680, 15666-15681, 15667-15682, 15668-15683, 15671-15686, 15673-15688, 15674-15689, 15675-15690,
15681-15696, 15682-15697, 15683-15698, 15684-15699, 15685-15700, 15686-15701, 15687-15702, 15740-15755,
15741-15756, 15753-15768, 15757-15772, 15758-15773, 15761-15776, 15762-15777, 15763-15778, 15765-15780,
15788-15803, 15812-15827, 15813-15828, 15814-15829, 15815-15830, 15816-15831, 15826-15841, 15827-15842,
15833-15848, 15858-15873, 15861-15876, 15863-15878, 15864-15879, 15865-15880, 15866-15881, 15867-15882,
15868-15883, 15869-15884, 15870-15885, 15871-15886, 15872-15887, 15873-15888, 15874-15889, 15875-15890,
15876-15891, 15877-15892, 15878-15893, 15882-15897, 15883-15898, 15910-15925, 15911-15926, 15912-15927,
15913-15928, 15914-15929, 15943-15958, 15947-15962, 15949-15964, 15950-15965, 15951-15966, 15955-15970,
15973-15988, 15974-15989, 15979-15994, 15980-15995, 16000-16015, 16008-16023, 16010-16025, 16026-16041,
16027-16042, 16030-16045, 16032-16047, 16034-16049, 16036-16051, 16037-16052, 16038-16053, 16039-16054,
16056-16071, 16057-16072, 16080-16095, 16117-16132, 16118-16133, 16216-16231, 16248-16263, 16265-16280,
16266-16281, 16268-16283, 16269-16284, 16273-16288, 16300-16315, 16305-16320, 16306-16321, 16327-16342,
16329-16344, 16422-16437, 16427-16442, 16428-16443, 16550-16565, 16557-16572, 16564-16579, 16569-16584,
16582-16597, 16592-16607, 16617-16632, or 16676-16691 of SEQ ID NO: 2.

4. The oligomeric compound of any of claims 1-3, wherein the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 3341-3368, 4516-4533,
5498-5517, 14337-14357, 14569-14588, 14607-14631, 14683-14703, 14828-14848, 14939-14958, 15222-15243, or
15251-15273 of SEQ ID NO: 2.
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5. The oligomeric compound of any of claims 1-4, wherein the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 5499-5514, 5500-5515,
5501-5516, 14686-14701, 14941-14956, 14942-14957, or 15224-15239 of SEQ ID NO: 2.

6. The oligomeric compound of any of claims 1-5, wherein the nucleobase sequence of the modified
oligonucleotide is at least 85%, at least 90%, at least 95%, or 100% complementaty to an equal length portion of the PLN
nucleic acid.

7. An oligomeric compound, wherein the oligomeric compound comprises a modified oligonucleotide
consisting of 8 to 80 linked nucleosides, wherein the nucleobase sequence of the modified oligonucleotide comprises at
least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18,
at least 19, or at least 20 contiguous nucleobases of any of the nucleobase sequences of any of SEQ ID NOs: 15-1712.

8. The oligomeric compound of claim 7, wherein the nucleobase sequence of the modified oligonucleotide
comprises the nucleobase sequence of any of SEQ ID NOs: 15-1712.

9. The oligomeric compound of claim 8, wherein the modified oligonucleotide has a nucleobase sequence
consisting of the nucleobase sequence of any of SEQ ID NOs: 15-1712.

10. The oligomeric compound of any of claims 7-9, wherein the modified oligonucleotide has a nucleobase
sequence comprising at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, or at least
16 contiguous nucleobases of any of the nucleobase sequences of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or 752.

11. The oligomeric compound of claim 10, wherein the modified oligonucleotide consists of 16 to 80 linked
nucleoside, wherein the nucleobase sequence of the modified oligonucleotide comprises the nucleobase sequence of any
of SEQ ID NOs: 45, 120, 185, 609, 675, 737, or 752.

12. The oligomeric compound of claim 11, wherein the modified oligonucleotide consists of 16 linked
nucleosides and has a nucleobase sequence consisting of the nucleobase sequence of any one of SEQ ID NOs: 45, 120,
185, 609, 675, 737, or 752.

13. The oligomeric compound of any of claims 7-11, wherein the nucleobase sequence of the modified
oligonucleotide is at least 85%, at least 90%, at least 95%, or 100% complementary to an equal length portion of a PLN
nucleic acid, wherein the PLN nucleic acid has the nucleobase sequence of SEQ ID NOs: 1 or 2.

14. The oligomeric compound of any of claims 1-13, wherein the modified oligonucleotide consists of 10
to 25, 10 to 30, 10 to 50, 12 to 20, 12 to 25, 12 to 30, 12 to 50, 13 to 20, 13 to 25, 13 to 30, 13 to 50, 14 to 20, 14 to 25, 14
to 30, 14 to 50, 15 to 20, 15 to 25, 15 to 30, 15 to 50, 16 to 18,16 to 20, 16 to 25, 16 to 30, 16 to 50, 17 to 20, 17 to 25, 17
to 30, 17 to 50, 18 to 20, 18 to 25, 18 to 30, 18 to 50, 19 to 20, 19 to 25, 19 to 30, 19 to 50, 20 to 25, 20 to 30, 20 to 50, 21
to 25, 21 to 30, 21 to 50, 22 to 25, 22 to 30, 22 to 50, 23 to 25, 23 to 30, or 23 to 50 linked nucleosides.

15. The oligomeric compound of any of claims 1-14, wherein at least one nucleoside of the modified

oligonucleotide comprises a modified sugar moiety.

16. The oligomeric compound of claim 15, wherein the modified sugar moiety comprises a bicyclic sugar
moiety.

17. The oligomeric compound of claim 16, wherein the bicyclic sugar moiety comprises a 2’-4’ bridge
selected from —O-CH»-; and —O-CH(CHz)-.

18. The oligomeric compound of claim 15, wherein the modified sugar moiety comprises a non-bicyclic

modified sugar moiety.
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19. The oligomeric compound of claim 18, wherein the non-bicyclic modified sugar moiety is a 2°-MOE
sugar moiety or 2°-OMe sugar moiety.

20. The oligomeric compound of any of claims 1-19, wherein at least one nucleoside of the modified
oligonucleotide compound comprises a sugar surrogate.

21. The oligomeric compound of any of claims 1-20, wherein the modified oligonucleotide comprises at
least one modified internucleoside linkage.

22. The oligomeric compound of claim 21, wherein at least one modified internucleoside linkage is a
phosphorothioate internucleoside linkage.

23. The oligomeric compound of claim 22, wherein each internucleoside linkage is a modified
internucleoside linkage.

24. The oligomeric compound of claim 23, wherein the modified internucleoside linkage is a
phosphorothioate internucleoside linkage.

25. The oligomeric compound of claim 23, wherein at least one modified internucleoside linkage of the
second modified oligonucleotide is a mesyl phosphoramidate internucleoside linkage.

26. The oligomeric compound of any of claims 1-20, wherein each internucleoside linkage of the modified
oligonucleotide is independently selected from a phosphodiester internucleoside linkage, a phosphorothioate
internucleoside linkage, and a mesyl phosphoramidate internucleoside linkage.

27. The oligomeric compound of any of claims 1-26, wherein the modified oligonucleotide comprises at

least one modified nucleobase.

28. The oligomeric compound of claim 27, wherein the modified nucleobase is 5-methylcytosine.
29. The oligomeric compound of claim 28, wherein each cytosine is a 5-methylcytosine.
30. The oligomeric compound of any of claims 1-29, wherein the modified oligonucleotide comprises a

deoxy region consisting of 5-12 contiguous 2’-deoxynucleosides.

31 The oligomeric compound of claim 30, wherein each nucleoside of the deoxy region is a 2°-B-D-
deoxynucleoside.

32. The oligomeric compound of claim 30 or 31, wherein the deoxy region consists of 6, 7, 8, 9, 10, or 6-
10 linked nucleosides.

33. The oligomeric compound of any of claims 30-32, wherein each nucleoside immediately adjacent to the
deoxy region comprises a modified sugar moiety.

34. The oligomeric compound of any of claims 30-33, wherein the deoxy region is flanked on the 5’-side
by a 5°-region consisting of 1-6 linked 5’-region nucleosides and on the 3’-side by a 3’-region consisting of 1-6 linked 3’-
region nucleosides; wherein

the 3’-most nucleoside of the 5° external region comprises a modified sugar moiety; and

the 5°-most nucleoside of the 3’ external region comprises a modified sugar moiety.

35. The oligomeric compound of claim 34, wherein each nucleoside of the 3° external region comprises a
modified sugar moiety.

36. The oligomeric compound of claim 34 or 35, wherein each nucleoside of the 5’ external region
comprises a modified sugar moiety.

37. The oligomeric compound of claim 36, wherein the modified oligonucleotide has:
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a5’ external region consisting of 1-6 linked nucleosides;
a deoxy region consisting of 6-10 linked nucleosides; and

a 3’ external region consisting of 1-6 linked nucleosides;

wherein each of the 5° external region nucleosides and each of the 3° external region nucleosides is a cEt nucleoside or a
2’-MOE nucleoside; and each of the deoxy region nucleosides is a 2’-p-D-deoxynucleoside.

38. The oligomeric compound of claim 36, wherein the modified oligonucleotide has a sugar motif
comprising:

a5’ external region consisting of 3-6 linked nucleosides;

a deoxy region consisting of 7-8 linked nucleosides; and

a3’ external region consisting of 3-6 linked nucleosides; wherein
each of the 3’ external region nucleosides is selected from a 2°-MOE nucleoside and a cEt nucleoside, and the 5°
external region has the following formula:

(NK)n(Nd)Y(Nx)

wherein each Nk is a bicyclic nucleoside, Nx 2°-OMe nucleoside and Nd is a 2°-pf-D-deoxynucleoside;

and n is from 1-4.

39. An oligomeric compound of any of claims 1-29, wherein the modified oligonucleotide has a sugar
motif (5° to 3°) selected from: kkkddddddddddkkk, kkdddddddddkekek, kkkdddddddddkkke, kkkdyddddddddkkk,
kkddddddddddkk, kkkddddddddddkeee, kkkddddddddddkkee, kkkddddddddddkkkk, kkkkddddddddddkkk,
kkkddddddddddkeeee, kkkddddddddddkkeee, kkkkddddddddddkkkk, kkkkkddddddddddkkkkk,
ekdddddddddkekek, ekkddddddddddkkk, ekkdddddddddkkke, kedddddddddkekek, kekddddddddddkkk,
kekdddddddddkkke, kkeddddddddddkkk, and kkedddddddddkkke, wherein each “d” represents a 2°-B-D-
deoxyribosyl sugar moiety, each “y” represents a 2°-OMe sugar moiety, each “e” represents a 2’-MOE sugar
moiety, and each “k” represents a cEt modified sugar moiety.

40. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: ™Cys"CrsAxsTasAds™Cas Tas TasGasAdgs Tas Tas™Cas Tis™Crs Ak (SEQ ID NO: 185), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

41. An oligomeric compound comprising a modified oligonucleotide according to the following chemical
notation: GisTisAksGasTasTdsAdsAdsGasAds Tas Tas Tas TksGis™Ci (SEQ ID NO: 752), wherein:
A = an adenine nucleobase,

nC = a 5-methyl cytosine nucleobase,
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G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety,

d = a 2’-p-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

42, An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: AksmcksAksmCdsGdsAdsGdsTdsAdsTdsAdsTdsTdsAksGksGk (SEQ ID NO: 609), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety,

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

43, An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: AxsAksGasAds TasAdsTdsAdsGas TasAds TiksGesGrs TesAx (SEQ ID NO: 45), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-p-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

44, An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: Axs™CisGasAdsGasTasAds TdsAds Tds TasAksGesGrsAesAx (SEQ ID NO: 737), wherein:

A = an adenine nucleobase,

mC = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-p-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.
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45. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: AksAksAdsGdsAdsTdsAdsTdsAdsGdsTdsAksTesGksGesTk (SEQ ID NOI 120), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a 2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

46. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: "CusAws™CisGasAdsGas TasAds TasAds T as TasAxsGrsGrsAe (SEQ ID NO: 675), wherein:

A = an adenine nucleobase,

"C = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a 2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety, and

s = a phosphorothioate internucleoside linkage.

47. The oligomeric compound of any of claims 1-46, wherein the oligomeric compound comprises a

conjugate group.

48. The oligomeric compound of claim 47, wherein the conjugate group comprises a conjugate linker and a
conjugate moiety.

49. The oligomeric compound of claim 47 or 48, wherein the conjugate linker consists of a single bond.

50. The oligomeric compound of any of claims 47-49, wherein the conjugate linker is cleavable.

51. The oligomeric compound of any of claims 47-50, wherein the conjugate linker comprises 1-3 linker-
nucleosides.

52. The oligomeric compound of any of claims 47-50, wherein the conjugate linker does not comprise any
linker nucleosides.

53. The oligomeric compound of any of claims 47-52, wherein the conjugate group is attached to the

modified oligonucleotide at the 5°-end of the modified oligonucleotide.

54. The oligomeric compound of any of claims 47-52, wherein the conjugate group is attached to the
modified oligonucleotide at the 3’-end of the modified oligonucleotide.

55. The oligomeric compound of any of claims 47-54, wherein the conjugate group comprises a C22 alkyl,
C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11
alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl, C22 alkenyl, C20 alkenyl, C16 alkenyl, C10 alkenyl, C21
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alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl, C13 alkenyl, C12 alkenyl, C11 alkenyl, C9 alkenyl, C8
alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl.
56. The oligomeric compound of any of claims 47-55, wherein the conjugate moiety is a 6-

palmitamidohexyl conjugate moiety.

57. The oligomeric compound of any of claims 47-54, wherein the conjugate group has the following
structure:
¥ .0 0
s NN NN NN
HO O\/\/\/\N
H :
58. The oligomeric compound of any of claims 47-57, wherein the conjugate group comprises a cell-
targeting moiety.
59. The oligomeric compound of claim 58, wherein the cell-targeting moiety has an affinity for TfR1.
60. The oligomeric compound of claim 59, wherein the cell-targeting moiety comprises an anti-TfR1

antibody or fragment thereof.

61. The oligomeric compound of claim 59, wherein the cell-targeting moiety comprises a protein or peptide
capable of binding TfR1.

62. The oligomeric compound of claim 59, wherein the cell-targeting moiety comprises an aptamer capable
of binding TfR1.

63. An oligomeric compound comprising a modified oligonucleotide according to the following chemical
notation: [C16-HA]oAxsAisGasAds TasAds TasAdsGas T asAds TksGesGrs TesAx (SEQ ID NO: 45), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,
o0 = a phosphodiester linkage,

s = a phosphorothioate internucleoside linkage, and

N e~
w o)

[C16-HA] = 0
64. An oligomeric compound comprising a modified oligonucleotide according to the following chemical
notation: [C16'HA]oAkskasAksmcdsGdsAdsGdsTdsAdsTdsAdsTdsTdsAksGksGk (SEQ ID NO: 609), wherein:

A = an adenine nucleobase,
C = a 5-methyl cytosine nucleobase,

G = a guanine nucleobase,
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T = a thymine nucleobase,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,
o = a phosphodiester linkage,

s = a phosphorothioate internucleoside linkage, and

N~
w 0

[C16-HA] = 0o

65. An oligomeric compound comprising a modified oligonucleotide according to the following chemical
notation: [C16'HA]onsTksAksGdsTdsTdsAdsAdsGdsAdsTdsTdsTdsTksGkska (SEQ ID NO: 752), wherein:

A = an adenine nucleobase,

™C = a 5-methy] cytosine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

k = a cEt modified sugar moiety

d = a 2’-f-D-deoxyribosyl sugar moiety,
o0 = a phosphodiester linkage,

s = a phosphorothioate internucleoside linkage, and

N e~~~
\(\')1/3\[]/ o)

[C16-HA] = 0

66. An oligomeric compound comprising a modified oligonucleotide according to the following chemical

notation: [C16-HA]oAksAksAdsGasAds TasAds TasAdsGasTasAxs TesGrsGes Tk (SEQ ID NO: 120), wherein:

A = an adenine nucleobase,

G = a guanine nucleobase,

T = a thymine nucleobase,

¢ = a2’-MOE sugar moiety,

k = a cEt modified sugar moiety

d = a 2’-B-D-deoxyribosyl sugar moiety,

o = a phosphodiester linkage,

s = a phosphorothioate internucleoside linkage, and
I NPNEN

S 0
[C16-HA] = 0
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67. The oligomeric compound of any of claims 1 to 66, wherein the oligomeric compound comprises a
terminal group.
68. The oligomeric compound of claim 67, wherein the terminal group is an abasic sugar moiety.

69. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 45).
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An oligomeric compound according to the following chemical structure:

70.

(SEQ ID NO: 45), or a salt thereof.

The oligomeric compound of claim 70, which is the sodium salt or potassium salt.

71.
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An oligomeric compound according to the following chemical structure:

72.

(SEQ ID NO: 609).
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73. An oligomeric compound according to the following chemical structure:

(o]
HO-P=0
0.

(SEQ ID NO: 609), or a salt thereof.

74. The oligomeric compound of claim 73, which is the sodium salt or potassium salt.

256



PCT/US2022/016015

WO 2022/173976

An oligomeric compound according to the following chemical structure:

75.

(SEQ ID NO: 752).
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76. An oligomeric compound according to the following chemical structure:
o (o}
/\/\/\/\/\/\/\)l\ A0

(SEQ ID NO: 752), or a salt thereof.

77. The oligomeric compound of claim 76, which is the sodium salt or potassium salt.
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78. An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 120).
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79.

An oligomeric compound according to the following chemical structure:

(SEQ ID NO: 120), or a salt thereof.

80.

The oligomeric compound of claim 79, which is the sodium salt or potassium salt.
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81. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 185).
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82. A modified oligonucleotide according to the following chemical structure:

NH,

\(gN
HO /&
o N @]

(SEQ ID NO: 185), or a salt thereof.

83. The modified oligonucleotide of claim 82, which is the sodium salt or potassium salt.
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84. A modified oligonucleotide according to the following chemical structure:

NH;

(SEQ ID NO: 752).
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85. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 752), or a salt thereof.

86. The modified oligonucleotide of claim 85, which is the sodium salt or potassium salt.
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87. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 609).
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88. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 609), or a salt thereof.

89. The modified oligonucleotide of claim 88, which is the sodium salt or potassium salt.
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A modified oligonucleotide according to the following chemical structure:

90.

(SEQ ID NO: 45).
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91. A modified oligonucleotide according to the following chemical structure:

NH,

(SEQ ID NO: 45), or a salt thereof.

92. The modified oligonucleotide of claim 91, which is the sodium salt or potassium salt.
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93. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 737).
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94. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 737), or a salt thereof.

95. The modified oligonucleotide of claim 94, which is the sodium salt or potassium salt.
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A modified oligonucleotide according to the following chemical structure:

96.

o
T

(SEQ ID NO: 120).
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97. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 120), or a salt thereof.

98. The modified oligonucleotide of claim 97, which is the sodium salt or potassium salt.

272



PCT/US2022/016015

WO 2022/173976

A modified oligonucleotide according to the following chemical structure:

99.

(SEQ ID NO: 675).
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100. A modified oligonucleotide according to the following chemical structure:

(SEQ ID NO: 675), or a salt thereof.

101. The modified oligonucleotide of claim 100, which is the sodium salt or potassium salt.

102. A chirally enriched population of oligomeric compounds of any of claims 1-80 or modified
oligonucleotide of claims 81-101, wherein the population is enriched for modified oligonucleotides comprising at
least one particular phosphorothioate internucleoside linkage having a particular stereochemical configuration.

103. The chirally enriched population of claim 102, wherein the population is enriched for modified
oligonucleotides comprising at least one particular phosphorothioate internucleoside linkage having the (Sp) or (Rp)
configuration.

104. The chirally enriched population of claim 102, wherein the population is enriched for modified
oligonucleotides having a particular, independently selected stereochemical configuration at each phosphorothioate

internucleoside linkage.

274



WO 2022/173976 PCT/US2022/016015

105. The chirally enriched population of claim 102, wherein the population is enriched for modified
oligonucleotides having the (Rp) configuration at one particular phosphorothioate internucleoside linkage and the (Sp)
configuration at each of the remaining phosphorothioate internucleoside linkages.

106. The chirally enriched population of claim 102, wherein the population is enriched for modified
oligonucleotides having at least 3 contiguous phosphorothioate internucleoside linkages in the Sp, Sp, and Rp
configurations, in the 5’ to 3’ direction.

107. A population of oligomeric compounds comprising the modified oligonucleotides of any of claims 1-
80, or a population of modified oligonucleotides of claims 81-101, wherein all of the phosphorothioate internucleoside
linkages of the modified oligonucleotide are stereorandom.

108. The oligomeric compound of claim 1 or 2, wherein the nucleobase sequence of the modified
oligonucleotide is at least 80% complementary to an equal length portion within nucleobases 34-56, 44-66, 54-76,
64-86, 74-96, 84-106, 94-116, 104-126, 114-136, 124-146, 134-156, 144-166, 154-176, 164-186, 174-196, 184-206,
194-216, 204-226, 214-236, 224-246, 234-256, 244-266, 254-276, 264-286, 274-296, 284-306, 294-316, 304-326,
314-336, 324-346, 334-356, 344-366, 354-376, 364-386, 374-396, 384-406, 394-416, 404-426, 414-436, 424-446,
434-456, 444-466, 454-476, 464-486, 474-496, 484-506, 494-516, 504-526, 514-536, 524-546, 534-556, 544-566,
554-576, 564-586, 574-596, 584-606, 594-616, 604-626, 614-636, 624-646, 634-656, 644-666, 654-676, 664-686,
674-696, 684-706, 694-716, 704-726, 714-736, 724-746, 734-756, 744-766, 754-776, 764-786, 774-796, 784-806,
794-816, 804-826, 814-836, 819-841, 834-856, 844-866, 854-876, 864-886, 874-896, 884-906, 894-916, 904-926,
914-936, 924-946, 934-956, 944-966, 954-976, 964-986, 974-996, 984-1006, 994-1016, 1004-1026, 1014-1036,
1024-1046, 1034-1056, 1044-1066, 1054-1076, 1064-1086, 1074-1096, 1084-1106, 1094-1116, 1104-1126, 1114-
1136, 1124-1146, 1134-1156, 1144-1166, 1154-1176, 1164-1186, 1174-1196, 1184-1206, 1194-1216, 1204-1226,
1214-1236, 1224-1246, 1234-1256, 1238-1260, 1243-1265, 1248-1270, 1254-1276, 1264-1286, 1274-1296, 1279-
1301, 1284-1306, 1294-1316, 1304-1326, 1314-1336, 1324-1346, 1334-1356, 1344-1366, 1354-1376, 1364-13806,
1374-1396, 1384-1406, 1394-1416, 1404-1426, 1414-1436, 1424-1446, 1434-1456, 1444-1466, 1454-1476, 1464-
1486, 1474-1496, 1484-1506, 1494-1516, 1499-1521, 1504-1526, 1514-1536, 1522-1544, 1534-1556, 1544-1566,
1554-1576, 1564-1586, 1574-1596, 1584-1606, 1594-1616, 1604-1626, 1614-1636, 1624-1646, 1634-1656, 1644-
1666, 1654-1676, 1664-1686, 1674-1696, 1684-1706, 1694-1716, 1704-1726, 1714-1736, 1724-1746, 1734-1756,
1744-1766, 1754-1776, 1764-1786, 1774-1796, 1784-1806, 1794-1816, 1804-1826, 1814-1836, 1824-1846, 1834-
1856, 1844-1866, 1854-1876, 1864-1886, 1874-1896, 1884-1906, 1894-1916, 1904-1926, 1914-1936, 1924-1946,
1934-1956, 1944-1966, 1954-1976, 1964-1986, 1974-1996, 1984-2006, 1994-2016, 2004-2026, 2014-2036, 2019-
2041, 2024-2046, 2034-2056, 2044-2066, 2054-2076, 2064-2086, 2074-2096, 2084-2106, 2094-2116, 2104-2126,
2114-2136, 2124-2146, 2134-2156, 2144-2166, 2154-2176, 2164-2186, 2174-2196, 2184-2206, 2194-2216, 2204-
2226, 2214-2236, 2219-2241, 2224-2246, 2234-2256, 2244-2266, 2254-2276, 2264-2286, 2274-2296, 2284-2306,
2294-2316, 2304-2326, 2314-2336, 2324-2346, 2334-2356, 2344-2366, 2354-2376, 2364-2386, 2374-2396, 2379-
2401, 2384-2406, 2394-2416, 2404-2426, 2414-2436, 2424-2446, 2434-2456, 2444-2466, 2454-2476, 2464-2486,
2474-2496, 2479-2501, 2484-2506, 2494-2516, 2504-2526, 2514-2536, 2524-2546, 2534-2556, 2544-2566, 2554-
2576, 2564-2586, 2574-2596, 2584-2606, 2594-2616, 2604-2626, 2614-2636, 2619-2641, 2624-2646, 2634-2656,
2644-2666, 2654-2676, 2664-2686, 2674-2696, 2684-2706, 2694-2716, 2699-2721, 2704-2726, 2714-2736, 2724~
2746, 2734-2756, 2744-2766, 2754-2776, 2759-2781, 2764-2786, 2774-2796, 2784-2806, 2794-2816, 2804-2826,
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2814-2836, 2824-2846, 2834-2856, 2844-2866, 2854-2876, 2864-2886, 2874-2896, 2879-2901, 2884-2906, 2894-
2916, 2904-2926, 2914-2936, 2919-2941, 2924-2946, 2934-2956, 2944-2966, 2954-2976, 2964-2986, 2974-2996,
2981-3003, 2987-3009, or 2994-3016, of SEQ ID NO: 1.

109. An oligomeric duplex comprising a first oligomeric compound and a second oligomeric compound
comprising a second modified oligonucleotide, wherein the first oligomeric compound is an oligomeric compound of
any of claims 1-80 or 108, or the modified oligonucleotide of any of claims 81-101.

110. The oligomeric duplex of claim 109, wherein the second oligomeric compound comprises a second
modified oligonucleotide consisting of 8 to 80 linked nucleosides, and wherein the nucleobase sequence of the second
modified oligonucleotide comprises a complementary region of at least 8 nucleobases that is at least 90%
complementary to an equal length portion of the first modified oligonucleotide.

111. An oligomeric duplex comprising:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 19 to 29 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of any of SEQ ID
NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 15 to 29 linked
nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises a complementary
region of at least 8 nucleobases that is at least 90% complementary to an equal length portion of the first modified
oligonucleotide.

112. An oligomeric duplex comprising:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 19 to 29 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises at least 8, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of any of SEQ ID
NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 15 to 29 linked
nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises at least 8, at least 9,
at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, or at least 21 contiguous nucleobases of the nucleobase sequence of any of SEQ ID NOs: 2025-2336, wherein
the nucleobase sequence of the second modified oligonucleotide is at least 90% complementary to an equal length
portion of the first modified oligonucleotide.

113. An oligomeric duplex comprising:

a first oligomeric compound comprising a first modified oligonucleotide consisting of 23 linked
nucleosides wherein the nucleobase sequence of the first modified oligonucleotide comprises or consists of the
nucleobase sequence of any of SEQ ID NOs: 1713-2024; and

a second oligomeric compound comprising a second modified oligonucleotide consisting of 21 linked

nucleosides wherein the nucleobase sequence of the second modified oligonucleotide comprises or consists of
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the nucleobase sequence of any of SEQ ID NOs: 2025-2336, wherein the nucleobase sequence of the second

modified oligonucleotide is at least 90% complementary to an equal length portion of the first modified

oligonucleotide.

114. The oligomeric duplex of any of claims 109-113, wherein the modified oligonucleotide of the first
oligomeric compound comprises a 5’-stabilized phosphate group.

115. The oligomeric duplex of claim 114, wherein the 5’-stabilized phosphate group comprises a cyclopropyl
phosphonate or a vinyl phosphonate.

116. The oligomeric duplex of any of claims 109-115, wherein the modified oligonucleotide of the first
oligomeric compound comprises a glycol nucleic acid (GNA) sugar surrogate.

117. The oligomeric duplex of any of claims 109-116, wherein the modified oligonucleotide of the first
oligomeric compound comprises a 2°-NMA sugar moiety.

118. The oligomeric duplex of any of claims 109-117, wherein at least one nucleoside of the second modified
oligonucleotide comprises a modified sugar moiety.

119. The oligomeric duplex of claim 118, wherein the modified sugar moiety of the second modified
oligonucleotide comprises a bicyclic sugar moiety.

120. The oligomeric duplex of claim 119, wherein the bicyclic sugar moicty of the second modified
oligonucleotide comprises a 2°-4’ bridge selected from —O-CH»-; and —O-CH(CH3)-.

121. The oligomeric duplex of claim 118, wherein the modified sugar moiety of the second modified
oligonucleotide comprises a non-bicyclic modified sugar moiety.

122. The oligomeric duplex of claim 121, wherein the non-bicyclic modified sugar moiety of the second
modified oligonucleotide is a 2’-MOE sugar moiety, a 2’-F sugar moiety, or 2°-OMe sugar moiety.

123. The oligomeric duplex of any of claims 109-122, wherein at least one nucleoside of the second modified
oligonucleotide comprises a sugar surrogate.

124. The oligomeric duplex of any of claims 109-123, wherein the first and/or the second modified
oligonucleotide comprises at least one modified internucleoside linkage.

125. The oligomeric duplex of claim 124, wherein the at least one modified internucleoside linkage is a
phosphorothioate internucleoside linkage.

126. The oligomeric duplex of claim 124, wherein the at least one modified internucleoside linkage is a mesyl
phosphoramidate internucleoside linkage.

127. The oligomeric duplex of any of claims 109-126, wherein the first and/or the second modified
oligonucleotide comprises at least one phosphodiester internucleoside linkage.

128. The oligomeric duplex of any of claims 109-127, wherein each internucleoside linkage of the first and/or
the second modified oligonucleotide is independently selected from a phosphodiester, a phosphorothioate, or a mesyl
phosphoramidate internucleoside linkage.

129. The oligomeric duplex of any of claims 109-128, wherein the internucleoside linkage motif of the first
modified oligonucleotide is $s000000000000000000ss and the internucleoside linkage motif of the second modified
oligonucleotide is ss0000000000000000ss, wherein each “0” represents a phosphodiester internucleoside linkage and

each “s” represents a phosphorothioate internucleoside linkage.
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130. The oligomeric duplex of any of claims 109-129, wherein the first and/or the second modified
oligonucleotide comprises at least one modified nucleobase.

131. The oligomeric duplex of claim 130, wherein the modified nucleobase is 5-methylcytosine.

132. The oligomeric duplex of any of claims 109-131, wherein the second modified oligonucleotide
comprises a conjugate group.

133. The oligomeric duplex of claim 132, wherein the conjugate group comprises a conjugate linker and a
conjugate moiety.

134 The oligomeric duplex of claim 132 or 133, wherein the conjugate group is attached to the second
modified oligonucleotide at the 5’-end of the second modified oligonucleotide.

135. The oligomeric duplex of claim 132 or 133, wherein the conjugate group is attached to the second
modified oligonucleotide at the 3’-end of the modified oligonucleotide.

136. The oligomeric duplex of any of claims 132-135, wherein the conjugate group comprises a C22 alkyl,
C20 alkyl, C16 alkyl, C10 alkyl, C21 alkyl, C19 alkyl, C18 alkyl, C15 alkyl, C14 alkyl, C13 alkyl, C12 alkyl, C11
alkyl, C9 alkyl, C8 alkyl, C7 alkyl, C6 alkyl, C5 alkyl, C22 alkenyl, C20 alkenyl, C16 alkenyl, C10 alkenyl, C21
alkenyl, C19 alkenyl, C18 alkenyl, C15 alkenyl, C14 alkenyl, C13 alkenyl, C12 alkenyl, C11 alkenyl, C9 alkenyl, C8
alkenyl, C7 alkenyl, C6 alkenyl, or C5 alkenyl.

137. The oligomeric duplex of any of claims 132-136, wherein the conjugate moiety is a 6-palmitamidohexyl
conjugate moiety.

138. The oligomeric duplex of any of claims 132-135, wherein the conjugate group has the following

structure:
5 .0 o]
/P\O JJ\/\/\/\/\/\/\/\
HO NN

H

139. The oligomeric duplex of any of claims 132-136, wherein the conjugate group comprises a cell-targeting
moiety.

140. The oligomeric duplex of claim 139, wherein the cell-targeting moiety has an affinity for TfR1.

141. The oligomeric duplex of claim 140, wherein the cell-targeting moiety comprises an anti-TfR1 antibody
or fragment thereof.

142. The oligomeric duplex of claim 140, wherein the cell-targeting moiety comprises a protein or peptide
capable of binding TfR1.

143. The oligomeric duplex of claim 140, wherein the cell-targeting moiety comprises an aptamer capable of
binding TfR1.

144. The oligomeric duplex of any of claims 109-143, wherein the second modified oligonucleotide
comprises a terminal group.

145. The oligomeric duplex of claim 144, wherein the terminal group is an abasic sugar moiety.

146. The oligomeric duplex of any of claims 109-145, wherein the second modified oligonucleotide consists
of 10 to 25, 10 to 30, 10 to 50, 12 to 20, 12 to 25, 12 to 30, 12 to 50, 13 to 20, 13 to 25, 13 to 30, 13 to 50, 14 to 20,
14 to 25, 14 to 30, 14 to 50, 15 to 20, 15 to 25, 15 to 30, 15 to 50, 16 to 18,16 to 20, 16 to 25, 16 to 30, 16 to 50, 17
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t0 20, 17 to 25, 17 to 30, 17 to 50, 18 to 20, 18 to 25, 18 to 30, 18 to 50, 19 to 20, 19 to 25, 19 to 30, 19 to 50, 20 to
25, 20 to 30, 20 to 50, 21 to 25, 21 to 30, 21 to 50, 22 to 25, 22 to 30, 22 to 50, 23 to 25, 23 to 30, or 23 to 50 linked
nucleosides.

147. The oligomeric duplex of any of claims 109-146, wherein the modified oligonucleotide of the first
oligomeric compound consists of 23 linked nucleosides and the second modified oligonucleotide consists of 21 linked
nucleosides.

148. The oligomeric duplex of claim 147, wherein the modified oligonucleotide of the first oligomeric
compound has a sugar motif (from 5’ to 3") of: yfyfyfyfyfyfyfyfyfyfyyy and the second modified oligonucleotide has
a sugar motif (from 5' to 3') of: fyfyfyfyfyfyfyfyfyfyf, wherein each “y” represents a 2’-OMe sugar moiety and each
“f” represents a 2°-F sugar moiety.

149. An antisense agent comprising an antisense compound, wherein the antisense compound is the
oligomeric compound of any of claims 1-80 or 108 or the modified oligonucleotide of any of claims 81-101.

150. An antisense agent, wherein the antisense agent is the oligomeric duplex of any of claims 109-148.

151. The antisense agent of claim 149 or 150, wherein the antisense agent is:

i an RNase H agent capable of reducing the amount of PLN nucleic acid through the activation of
RNase H; or

ii. an RNAI agent capable of reducing the amount of PLN nucleic acid through the activation of
RISC/Ago2.

152. The antisense agent of any of claims 149-151, comprising a cell-targeting moiety.

153. A pharmaceutical composition comprising the oligomeric compound of any of claims 1-80 or 108, the
modified oligonucleotide of any of claims 81-101, the population of any of claims 102-107, the oligomeric duplex of
any of claims 109-148, or the antisense agent of any of claims 149-152, and a pharmaceutically acceptable diluent or
carrier.

154. The pharmaceutical composition of claim 153, wherein the pharmaceutically acceptable diluent is water
or phosphate-buffered saline.

155. The pharmaceutical composition of claim 154, wherein the pharmaceutical composition consists
essentially of the oligomeric compound, the modified oligonucleotide, the population, the oligomeric duplex, or the
antisense agent, and water or phosphate-buffered saline.

156. A method comprising administering to a subject the oligomeric compound of any of claims 1-80 or 108,
the modified oligonucleotide of any of claims 81-101, the population of any of claims 102-107, the oligomeric duplex
of any of claims 109-148, the antisense agent of any of claims 149-152, or the pharmaceutical composition of any of
claims 153-155.

157. A method of treating a disease associated with PLN comprising administering to a subject having a
disease associated with PLN a therapeutically effective amount of the oligomeric compound of any of claims 1-80 or
108, the modified oligonucleotide of any of claims 81-101, the population of any of claims 102-107, the oligomeric
duplex of any of claims 109-148, the antisense agent of any of claims 149-152, or the pharmaceutical composition of
any of claims 153-155; thereby treating the disease associated with PLN.

158. The method of claim 157, wherein the disease associated with PLN is cardiomyopathy, heart failure, or
arrhythmia.
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159. The method of claim 158, wherein the cardiomyopathy is genetic cardiomyopathy.

160. The method of claim 159, wherein the genetic cardiomyopathy is associated with p.Argl4del, Arg9Cys
(R9C), or Arg25Cys (R25C) genetic mutations.

161. The method of claim 158, wherein the cardiomyopathy is dilated cardiomyopathy (DCM).

162. The method of claim 161, wherein the DCM is genetic DCM.

163. The method of claim 162, wherein the genetic DCM is associated with TTN, LMNA, RBM20, SCN5A,
MYH?7, TNNT2, and TPM1 mutations.

164. The method of claim 161, wherein the DCM is arrhythmogenic DCM.

165. The method of claim 158, wherein the heart failure is heart failure with preserved ejection fraction

(HFpEF), heart failure with reduced ejection fraction (HFtEF), acute heart failure, or worsening of chronic heart

failure.

166. The method of claim 158, wherein the arrhythmia is ventricular tachycardia (Vtac) or ventricular
fibrillation (Vfib).

167. The method of any of claims 158-166, wherein administering the oligomeric compound of any of claims

1-80 or 108, the modified oligonucleotide of any of claims 81-101, the population of any of claims 102-107, the
oligomeric duplex of any of claims 109-148, the antisense agent of any of claims 149-152, or the pharmaceutical
composition of any of claims 153-155 improves cardiac function, cardiovascular death, cardiac dilation, cardiac
fibrosis, low voltage ECG, diastolic calcium uptake, ejection fraction (EF), left ventricular ejection fraction (L VEF),
left ventricular end systolic volume (LVESV), left ventricular end diastolic volume (LVEDV), mitral valve flow
profile, left ventricle (LV) strain, left ventricle (LV) strain rate, infarct size, heart failure hospitalization, 6 minute
walk test (6MWT), the Kansas City Cardiomyopathy Questionnaire Score (KCCQS), heart rate, or heart rhythm in
the subject.

168. A method of reducing expression of PLN in a cell comprising contacting the cell with the oligomeric
compound of any of claims 1-80 or 108, the modified oligonucleotide of any of claims 81-101, the population of any
of claims 102-107, the oligomeric duplex of any of claims 109-148, the antisense agent of any of claims 149-152, or
the pharmaceutical composition of any of claims 153-155.

169. The method of claim 168, wherein the cell is a heart cell.

170. Use of the oligomeric compound of any of claims 1-80 or 108, the modified oligonucleotide of any of
claims 81-101, the population of any of claims 102-107, the oligomeric duplex of any of claims 109-1438, the antisense
agent of any of claims 149-152, or the pharmaceutical composition of any of claims 153-155 for treating a disease
associated with PLN.

171. Use of the oligomeric compound of any of claims 1-80 or 108, the modified oligonucleotide of any of
claims 81-101, the population of any of claims 102-107, the oligomeric duplex of any of claims 109-148, the antisense
agent of any of claims 149-152, or the pharmaceutical composition of any of claims 153-155 in the manufacture of a
medicament for treating a disease associated with PLN.

172. The use of claim 170 or 171, wherein the disease associated with PLN is cardiomyopathy, heart failure,
or arrhythmia.

173. The use of claim 172, wherein the cardiomyopathy is genetic cardiomyopathy.
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174. The use of claim 173, wherein the genetic cardiomyopathy is associated with p.Arglddel, Arg9Cys
(RIC), or Arg25Cys (R25C) genetic mutations.

175. The use of claim 172, wherein the cardiomyopathy is dilated cardiomyopathy (DCM).

176. The use of claim 175, wherein the DCM is genetic DCM.

177. The use of claim 176, wherein the genetic DCM is associated with TTN, LMNA, RBM20, SCN5A,
MYH?7, TNNT2, and TPM1 mutations.

178. The use of claim 175, wherein the DCM is arrhythmogenic DCM.

179. The use of claim 172, wherein the heart failure is heart failure with preserved ejection fraction (HFpEF),
heart failure with reduced ejection fraction (HFtEF), acute heart failure, or worsening of chronic heart failure.

180. The use of claim 172, wherein the arrthythmia is ventricular tachycardia (Vtac) or ventricular fibrillation
(Vfib).
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