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COMPOSITIONS AND METHODS FOR MODULATING GROWTH HORMONE RECEPTOR
EXPRESSION

Sequence Listing

The present application 1s beng filed along with a Sequence Listing m electronic format. The
Sequence Listing 18 provided as a file entitled BIOL0253WOSEQ ST25.txt created April 27, 2015, which 1s
1.29 MB 1n size. The mformation in the electronic format of the sequence listing 1s incorporated herein by

reference 1n its entirety.

Field

The present embodiments provide methods, compounds, and compositions for treating, preventing, or
ameliorating a disease associated with excess growth hormone wusing antisense compounds or

oligonucleotides targeted to growth hormone receptor (GHR).

Backgeround

Growth hormone 18 produced in the pituitary and secreted into the bloodstream where 1t binds to
growth hormone receptor (GHR) on many cell types, causing production of insulin-like growth factor-1 (IGF-
1). IGF-1 1s produced mainly in the liver, but also 1in adipose tissue and the kidney, and secreted into the
bloodstream. Several disorders, such as acromegaly and gigantism, are associated with eclevated growth

hormone levels and/or elevated IGF-I levels in plasma and/or tissues.

Excessive production of growth hormone can lead to diseases such as acromegaly or gigantism.
Acromegaly and gigantism are associated with excess growth hormone, often caused by a pituitary tumor,
and aftects 40-50 per million people worldwide with about 15,000 patients in each of the US and Europe and
an annual incidence of about 4-5 per million people. Acromegaly and gigantism are initially characterized by
abnormal growth of the hands and feet and bony changes 1 the facial features. Many of the growth related

outcomes are mediated by elevated levels of serum IGF-1.

Summary

Embodments provided herein relate to methods, compounds, and compositions for treating,
preventing, or ameliorating a discase associated with excess growth hormone. Several embodiments
provided heremn are drawn to antisense compounds or oligonucleotides targeted to growth hormone receptor

(GHR). Several embodiments are directed to treatment, prevention, or amelioration of acromegaly with

antisense compounds or oligonucleotides targeted to growth hormone receptor (GHR).
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Detailed Description

It 1s to be understood that both the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of the mvention, as claimed. Herein,
the use of the singular mncludes 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 “mcluded”, 1s 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
on¢ subunit, unless specifically stated otherwise.

The section headings used herem 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, 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.

Unless specific defmitions 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 1n the art. Standard
techniques may be used for chemical synthesis, and chemical analysis. Certain such techniques and
procedures may be found for example 1in “Carbohydrate Modifications in Antisense Research™ Edited by
Sangvi and Cook, American Chemical Society , Washington D.C., 1994; "Remington's Pharmaceutical
Sciences," Mack Publishing Co., Easton, Pa., 21% edition, 2005; and “Antisense Drug Technology, Principles,
Strategies, and Applications™ Edited by Stanley T. Crooke, CRC Press, Boca Raton, Florida; and Sambrook
et al., “Molecular Cloning, A laboratory Manual,” 2" Edition, Cold Spring Harbor Laboratory Press, 1989,
which are hereby incorporated by reference for any purpose. Where permitted, all patents, applications,
published applications and other publications and other data referred to throughout in the disclosure are
incorporated by reference herein 1n their entirety.

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

“2’-F nucleoside” refers to a nucleoside comprising a sugar comprising fluorine at the 2’
position. Unless otherwise indicated, the fluorine 1n a 2°-F nucleoside 1s 1n the ribo position

(replacing the OH of a natural ribose).
“2’-O-methoxyethyl” (also 2°-MOE and 2°-O(CH,),-OCHj) refers to an O-methoxy-ethyl

modification at the 2” position of a furanose ring. A 2°-O-methoxyethyl modified sugar 1s a modified sugar.
“2’-MOE nucleoside” (also 2°-O-methoxyethyl nucleoside) means a nucleoside comprising a 2’-
MOE modified sugar moiety.
“2’-substituted nucleoside” means a nucleoside comprising a substituent at the 2°-position other than

H or OH. Unless otherwise mdicated, a 2’°-substituted nucleoside 1s not a bicyclic nucleoside..
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“2’-substituted sugar moiety” means a furanosyl comprising a substituent at the 2’°-position other than
H or OH. Unless otherwise indicated, a 2’-substituted sugar moiety 1s not a bicyclic sugar moiety (1.e., the
2’-substituent of a 2’-substituted sugar moiety does not form a bridge to another atom of the furanosyl ring.

“3” target site” refers to the nucleotide of a target nucleic acid which 1s complementary to the 3°-most
nucleotide of a particular antisense compound.

“5’ target site” refers to the nucleotide of a target nucleic acid which 1s complementary to the 5’-most
nucleotide of a particular antisense compound.

“S-methylcytosine” means a cytosine modified with a methyl group attached to the 5 position. A 5-

methylcytosine 1s a modified nucleobase.

“About” means within £10% of a value. For example, 1f 1t 1s stated, “the compounds affected at least
about 70% mhibition of GHR”, 1t 1s implied that GHR levels are mhibited withm a range of 60% and 80%.

"Administration” or "administering” refers to routes of mtroducing an antisense compound provided
herein to a subject to perform its intended function. An example of a route of administration that can be used
includes, but 1s not limited to parenteral administration, such as subcutancous, mtravenous, or mtramuscular
injection or infusion.

"Alkyl," as used herein, means a saturated straight or branched hydrocarbon radical containing up to
twenty four carbon atoms. Examples of alkyl groups include without limitation, methyl, ethyl, propyl, butyl,
isopropyl, n-hexyl, octyl, decyl, dodecyl and the like. Alkyl groups typically include from 1 to about 24
carbon atoms, more typically from 1 to about 12 carbon atoms (C,-C, alkyl) with from 1 to about 6 carbon
atoms being more preferred.

As used herem, "alkenyl," means a straight or branched hydrocarbon chaim radical contaming up to
twenty four carbon atoms and having at least one carbon-carbon double bond. Examples of alkenyl groups
include without limitation, ethenyl, propenyl, butenyl, 1-methyl-2-buten-1-yl, dienes such as 1,3-butadiene
and the like. Alkenyl groups typically include from 2 to about 24 carbon atoms, more typically from 2 to
about 12 carbon atoms with from 2 to about 6 carbon atoms bemng more preferred. Alkenyl groups as used
herein may optionally include one or more further substituent groups.

As used herem, "alkynyl," means a straight or branched hydrocarbon radical contaming up to twenty
four carbon atoms and having at least one carbon-carbon triple bond. Examples of alkynyl groups include,
without limitation, ethynyl, 1-propynyl, 1-butynyl, and the like. Alkynyl groups typically include from 2 to
about 24 carbon atoms, more typically from 2 to about 12 carbon atoms with from 2 to about 6 carbon atoms
being more preferred. Alkynyl groups as used herein may optionally include one or more further substituent
groups.

As used herein, "acyl," means a radical formed by removal of a hydroxyl group from an organic acid
and has the general Formula -C(O)-X where X 1s typically aliphatic, alicyclic or aromatic. Examples include

aliphatic carbonyls, aromatic carbonyls, aliphatic sulfonyls, aromatic sulfinyls, aliphatic sulfinyls, aromatic

3
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phosphates, aliphatic phosphates and the like. Acyl groups as used herein may optionally include further
substituent groups.

As used heremn, "alicyclic” means a cyclic ring system wherein the ring 1s aliphatic. The ring system
can comprise on¢ or more rings whereimn at least one ring 1s aliphatic. Preferred alicyclics include rings
having from about 5 to about 9 carbon atoms m the ring. Alicyclic as used heremn may optionally mclude
further substituent groups.

As used herein, "aliphatic” means a straight or branched hydrocarbon radical containing up to twenty
four carbon atoms wherein the saturation between any two carbon atoms 18 a single, double or triple bond.
An aliphatic group preferably contains from 1 to about 24 carbon atoms, more typically from 1 to about 12
carbon atoms with from 1 to about 6 carbon atoms being more preferred. The straight or branched chain of
an aliphatic group may be mterrupted with one or more heteroatoms that include nitrogen, oxygen, sulfur and
phosphorus. Such aliphatic groups interrupted by heteroatoms include without limitation, polyalkoxys, such
as polyalkylene glycols, polyamines, and polyimines. Aliphatic groups as used herein may optionally include
further substituent groups.

As used heremn, "alkoxy" means a radical formed between an alkyl group and an oxygen atom
wherein the oxygen atom 18 used to attach the alkoxy group to a parent molecule. Examples of alkoxy groups
include without limitation, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, fert-butoxy, n-
pentoxy, neopentoxy, n-hexoxy and the like. Alkoxy groups as used herein may optionally include further
substituent groups.

As used herem, "aminoalkyl” means an amimo substituted C,-Cy, alkyl radical. The alkyl portion of
the radical forms a covalent bond with a parent molecule. The amino group can be located at any position
and the aminoalkyl group can be substituted with a further substituent group at the alkyl and/or amino
portions.

As used herein, "aralkyl” and "arylalkyl" mean an aromatic group that 1s covalently linked to a C-C;
alkyl radical. The alkyl radical portion of the resulting aralkyl (or arylalkyl) group forms a covalent bond
with a parent molecule. Examples include without limitation, benzyl, phenethyl and the like. Aralkyl groups
as used herein may optionally include further substituent groups attached to the alkyl, the aryl or both groups
that form the radical group.

As used herem, "aryl" and "aromatic" mean a mono- or polycyclic carbocyclic ring system
radicals having one or more aromatic rings. Examples of aryl groups include without limitation, phenyl,
naphthyl, tetrahydronaphthyl, indanyl, idenyl and the like. Preferred aryl ring systems have from about 5 to
about 20 carbon atoms in one¢ or more rings. Aryl groups as used herein may optionally include further
substituent groups.

“Amelioration” refers to a lessening of at least one indicator, sign, or symptom of an associated

disease, disorder, or condition. In certain embodiments, amelioration includes a delay or slowing in the
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progression of one or more mdicators of a condition or disease. The severity of indicators may be determined
by subjective or objective measures, which are known to those skilled in the art.

“Animal” refers to a human or non-human animal, including, but not limited to, mice, rats, rabbits,
dogs, cats, pigs, and non-human primates, including, but not limited to, monkeys and chimpanzees.

“Antisense activity” means any detectable or measurable activity attributable to the hybridization of
an antisense compound to its target nucleic acid. In certain embodiments, antisense activity 1s a decrease n
the amount or expression of a target nucleic acid or protein encoded by such target nucleic acid.

“Antisense compound” means an oligomeric compound that 1s 18 capable of undergoing
hybridization to a target nucleic acid through hydrogen bonding. Examples of antisense compounds include
single-stranded and double-stranded compounds, such as, antisense oligonucleotides, siRNAs, shRNAs,
sSRNAS, and occupancy-based compounds.

“Antisense inhibition” means reduction of target nucleic acid levels in the presence of an antisense
compound complementary to a target nucleic acid compared to target nucleic acid levels in the absence of the
antisense compound.

“Antisense mechanisms” are all those mechanisms involving hybridization of a compound with
target nucleic acid, wheremn the outcome or effect of the hybridization 1s either target degradation or target
occupancy with concomutant stalling of the cellular machmery involving, for example, transcription or
splicing.

“Antisense oligonucleotide” means a smgle-stranded oligonucleotide having a nucleobase sequence
that permits hybridization to a corresponding region or segment of a target nucleic acid.

“Base complementarity” refers to the capacity for the precise base pairing of nucleobases of an
antisense oligonucleotide with corresponding nucleobases 1n a target nucleic acid (1.e., hybridization), and 1s
mediated by Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen binding between corresponding
nucleobases.

“Bicyclic sugar moiety” means a modified sugar moiety comprising a 4 to 7 membered ring
(including but not limited to a furanosyl) comprising a bridge connecting two atoms of the 4 to 7 membered
ring to form a second ring, resulting 1n a bicyclic structure. In certain embodiments, the 4 to 7 membered
ring 1s a sugar ring. In certain embodiments the 4 to 7 membered ring 1s a furanosyl. In certain such
embodiments, the bridge connects the 2°-carbon and the 4°-carbon of the furanosyl.

“Bicyclic nucleic acid* or “ BNA” or “BNA nucleosides” means a nucleoside having a sugar moiety
comprising a bridge connecting two carbon atoms of the sugar ring, thereby forming a bicyclic ring system.
In certain embodiments, the bridge connects the 4’-carbon and the 2°-carbon of the sugar ring.

“Cap structure” or “termunal cap moiety” means chemical modifications, which have been

incorporated at either terminus of an antisense compound.
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"Carbohydrate” means a naturally occurring carbohydrate, a modified carbohydrate, or a
carbohydrate derivative.

"Carbohydrate cluster” means a compound having one or more carbohydrate residues attached to a
scaffold or linker group. (see, ¢.g., Maier et al., “Synthesis of Antisense Oligonucleotides Conjugated to a
Multivalent Carbohydrate Cluster for Cellular Targeting,” Bioconjugate Chemistry, 2003, (14): 18-29, which
1s mcorporated herein by reference m 1ts entirety, or Rensen et al., “Design and Synthesis of Novel N-
Acetylgalactosamine-Terminated Glycolipids for Targeting of Lipoproteins to the Hepatic Asiaglycoprotein
Receptor,” J. Med. Chem. 2004, (47): 5798-5808, for examples of carbohydrate conjugate clusters).

“Carbohydrate derivative” means any compound which may be synthesized using a carbohydrate as a
starting material or intermediate.

“CEt” or “constrained ethyl” means a bicyclic sugar moiety comprising a bridge connecting the 4°-
carbon and the 2’-carbon, wherein the bridge has the formula: 4°-CH(CH5)-O-2".

“Constrained ethyl nucleoside” (also cEt nucleoside) means a nucleoside comprising a bicyclic sugar moiety
comprising a 4’-CH(CH3)-0O-2’ bridge.

“Chemically distinct region™ refers to a region of an antisense compound that 1S in some way
chemically different than another region of the same antisense compound. For example, a region having 2’-
O-methoxyethyl nucleotides 1s chemically distinct from a region having nucleotides without 2°-O-
methoxyethyl modifications.

“Chemical modification” means a chemical difference in a compound when compared to a naturally
occurring counterpart. Chemucal modifications of oligonucleotides mclude nucleoside modifications
(including sugar moiety modifications and nucleobase modifications) and internucleoside linkage
modifications. In reference to an oligonucleotide, chemical modification does not include differences only 1n
nucleobase sequence.

“Chimeric antisense compounds” means antisense compounds that have at least 2 chemically distinct
regions, ¢ach position having a plurality of subunits.

“Cleavable bond” means any chemical bond capable of being split. In certain embodiments, a
cleavable bond 1s selected from among: an amide, a polyamide, an ester, an ether, one or both esters of a
phosphodiester, a phosphate ester, a carbamate, a di-sulfide, or a peptide.

“Cleavable moiety” means a bond or group that 1s capable of being split under physiological
conditions. In certain embodiments, a cleavable moiety 15 cleaved inside a cell or sub-cellular compartments,
such as a lysosome. In certamn embodiments, a cleavable moiety 1s cleaved by endogenous enzymes, such as
nucleases. In certain embodiments, a cleavable moiety comprises a group of atoms having one, two, three,
four, or more than four cleavable bonds.

“Co-administration” means administration of two or more pharmaceutical agents to an individual.

The two or more pharmaceutical agents may be m a single pharmaceutical composition, or may be 1 separate

6
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pharmaceutical compositions. Each of the two or more pharmaceutical agents may be administered through
the same or different routes of administration. Co-administration encompasses parallel or sequential
administration.

“Complementarity” means the capacity for pairing between nucleobases of a first nucleic acid and a
second nucleic acid.

" n

"Comprise,” "comprises” and "comprising” will be understood to imply the inclusion of a stated step
or element or group of steps or elements but not the exclusion of any other step or element or group of steps
or clements.

“Conjugate” or “conjugate group” means an atom or group of atoms bound to an oligonucleotide or
oligomeric compound. In general, conjugate groups modify one or more properties of the compound to
which they are attached, mcluding, but not lmited to pharmacodynamic, pharmacokinetic, binding,
absorption, cellular distribution, cellular uptake, charge, and/or clearance properties.

“Conjugate linker” or “linker” in the context of a conjugate group means a portion of a conjugate
group comprising any atom or group of atoms and which covalently link (1) an oligonucleotide to another
portion of the conjugate group or (2) two or more portions of the conjugate group.

Conjugate groups are shown heren as radicals, providing a bond for forming covalent attachment to
an oligomeric compound such as an antisense oligonucleotide. In certain embodiments, the point of
attachment on the oligomeric compound 1s the 3'-oxygen atom of the 3'-hydroxyl group of the 3” terminal
nucleoside of the oligomeric compound. In certain embodiments the point of attachment on the oligomeric
compound 18 the 5'-oxygen atom of the S'-hydroxyl group of the 5° terminal nucleoside of the oligomeric
compound. In certain embodmments, the bond for forming attachment to the oligomeric compound 1s a
cleavable bond. In certain such embodiments, such cleavable bond constitutes all or part of a cleavable
moiety.

In certain embodiments, conjugate groups comprise a cleavable moiety (e.g., a cleavable bond or
cleavable nuclecoside) and a carbohydrate cluster portion, such as a GalNAc cluster portion. Such
carbohydrate cluster portion comprises: a targeting moiety and, optionally, a conjugate linker. In certain
embodiments, the carbohydrate cluster portion 1s 1dentified by the number and 1dentity of the ligand. For
example, 1 certain embodiments, the carbohydrate cluster portion comprises 3 GalNAc¢ groups and 18
designated “GalNAcs”. In certain embodimments, the carbohydrate cluster portion comprises 4 GalNACc
groups and 1s designated “GalNAc,”. Specific carbohydrate cluster portions (having specific tether, branching
and conjugate linker groups) are described herein and designated by Roman numeral followed by subscript
“a’. Accordingly “GalNAc3-1,” refers to a specific carbohydrate cluster portion of a conjugate group having
3 GalNAc groups and specifically identified tether, branching and linking groups. Such carbohydrate cluster
fragment 1s attached to an oligomeric compound via a cleavable moiety, such as a cleavable bond or

cleavable nucleoside.
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“Conjugate compound” means any atoms, group of atoms, or group of linked atoms suitable for use
as a conjugate group. In certamm embodiments, conjugate compounds may possess or impart on¢ or more
properties, including, but not limited to pharmacodynamic, pharmacokinetic, binding, absorption, cellular
distribution, cellular uptake, charge and/or clearance properties.

“Contiguous nucleobases™ means nucleobases immediately adjacent to each other.

“Constrained ethyl nucleoside™ or “cEt” means a nucleoside comprising a bicyclic sugar moiety
comprising a 4’-CH(CH;)-O-2"bridge.

“Deoxynucleoside” means a nucleoside comprising 2°-H furanosyl sugar moiety, as found in
naturally occurring deoxyribonucleosides (DNA). In certain embodiments, a 2’-deoxynucleoside may
comprise a modified nucleobase or may comprise an RNA nucleobase (e.g., uracil).

“Designing” or “Designed to” refer to the process of designing an oligomeric compound that
specifically hybridizes with a selected nucleic acid molecule.

“Dutferently modified” mean chemical modifications or chemical substituents that are different from
on¢ another, mcluding absence of modifications. Thus, for example, a MOE nucleoside and an unmodified
DNA nucleoside are “differently modified,” even though the DNA nucleoside 1s unmodified. Likewise,
DNA and RNA are “differently modified,” even though both are naturally-occurring unmodified nucleosides.
Nucleosides that are the same but for comprising different nucleobases are not differently modified. For
example, a nucleoside comprising a 2°-OMe modified sugar and an unmodified adenine nucleobase and a
nucleoside comprising a 2°-OMe modified sugar and an unmodified thymine nucleobase are not differently
modified.

“Diluent” means an imgredient m a composition that lacks pharmacological activity, but 1s
pharmaceutically necessary or desirable. For example, i drugs that are mjected, the diluent may be liquid,
¢.g. saline solution.

“Dose” means a specified quantity of a pharmaceutical agent provided m a single administration, or
in a specified time period. In certain embodiments, a dose may be administered in one, two, or more boluses,
tablets, or injections. For example, in certain embodiments, where subcutaneous administration 1s desired, the
desired dose requires a volume not casily accommodated by a single injection, therefore, two or more
injections may be used to achieve the desired dose. In certain embodiments, the pharmaceutical agent 18
administered by mfusion over an extended period of time or continuously. Doses may be stated as the amount
of pharmaceutical agent per hour, day, week, or month.

“Double-stranded” refers to two separate oligomeric compounds that are hybridized to one another.
Such double stranded compounds may have one or more or non-hybridizing nucleosides at on¢ or both ends
of one or both strands (overhangs) and/or on¢ or more internal non-hybridizing nucleosides (mismatches)
provided there 1s sufficient complementarity to mamtain hybridization under physiologically relevant

conditions.
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“Downstream’ refers to the relative direction towards the 3 end or C-terminal end of a nucleic acid.

“Effective amount” means the amount of active pharmaceutical agent sufficient to effectuate a
desired physiological outcome m an individual in need of the agent. The effective amount may vary among
individuals depending on the health and physical condition of the individual to be treated, the taxonomic
oroup of the individuals to be treated, the formulation of the composition, assessment of the individual’s
medical condition, and other relevant tactors.

“Effective amount™ in the context of modulating an activity or of treating or preventing a condition
means the administration of that amount of pharmaceutical agent to a subject in need of such modulation,
treatment, or prophylaxis, either 1n a single dose or as part of a series, that 1s effective for modulation of that
effect, or for treatment or prophylaxis or improvement of that condition. The effective amount may vary
among 1ndividuals depending on the health and physical condition of the individual to be treated, the
taxonomic group of the mdividuals to be treated, the formulation of the composition, assessment of the
individual’s medical condition, and other relevant factors.

“Efficacy” means the ability to produce a desired effect.

“Essentially unchanged” means little or no change 1n a particular parameter, particularly relative to
another parameter which changes much more. In certain embodiments, a parameter 1s essentially unchanged
when 1t changes less than 5%. In certain embodiments, a parameter 1s essentially unchanged 1f 1t changes less
than two-fold while another parameter changes at least ten-fold. For example, in certain embodiments, an
antisense activity 1s a change n the amount of a target nucleic acid. In certain such embodiments, the amount
of a non-target nucleic acid 1s essentially unchanged 1f 1t changes much less than the target nucleic acid does,
but the change need not be zero.

“Expression” means the process by which a gene ultimately results mn a protemn. Expression
includes, but 1s not limited to, transcription, post-transcriptional modification (e.g., splicing, polyadenlyation,
addition of 5’-cap), and translation.

“Fully complementary” or “100% complementary” means each nucleobase of a first nucleic acid has
a complementary nucleobase m a second nucleic acid. In certain embodiments, a first nucleic acid 1s an
antisense compound and a target nucleic acid 1s a second nucleic acid.

“Furanosyl” means a structure comprising a S-membered ring comprising four carbon atoms and one
oxygen atom.

“Gapmer” means a chimeric antisense compound m which an mnternal region having a plurality of
nucleosides that support RNase H cleavage 1s positioned between external regions having one or more
nucleosides, wherem the nucleosides comprising the internal region are chemically distinct from the
nucleoside or nucleosides comprising the external regions. The internal region may be referred to as the “gap™

and the external regions may be referred to as the “wings.”
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“Growth Hormone Receptor (GHR)” means any nucleic acid or protemn of GHR. “GHR nucleic
acid” means any nucleic acid encoding GHR. For example, in certain embodiments, a GHR nucleic acid
includes a DNA sequence encoding GHR, an RNA sequence transcribed from DNA encoding GHR
(including genomic DNA comprising introns and exons), including a non-protein encoding (i.e. non-coding)
RNA sequence, and an mRNA sequence encoding GHR. “GHR mRNA” means an mRNA encoding a GHR
protein.

“GHR specific inhibitor” refers to any agent capable of specifically inhibiting GHR RNA and/or
GHR protein expression or activity at the molecular level. For example, GHR specific inhibitors include
nucleic acids (including antisense compounds), peptides, antibodies, small molecules, and other agents
capable of inhibiting the expression of GHR RNA and/or GHR protein.

"Halo" and "halogen,” mean an atom selected from fluorine, chlorine, bromine and 1odine.

"Heteroaryl," and "heteroaromatic,” mean a radical comprising a mono- or poly-cyclic aromatic ring,
ring system or fused ring system wherein at least one of the rings 18 aromatic and includes one or more
heteroatoms. Heteroaryl 1s also meant to include fused ring systems imcluding systems where one or more of
the fused rings contain no heteroatoms. Heteroaryl groups typically include one ring atom selected from
sulfur, nitrogen or oxygen. Examples of heteroaryl groups include without limitation, pyridinyl, pyrazinyl,
pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, 1sooxazolyl, thiadiazolyl, oxadiazolyl,
thiophenyl, furanyl, quinolinyl, 1soquinolinyl, benzimidazolyl, benzooxazolyl, quinoxalinyl and the like.
Heteroaryl radicals can be attached to a parent molecule directly or through a linking moiety such as an
aliphatic group or hetero atom. Heteroaryl groups as used herein may optionally include further substituent
groups.

“Hybridization” means the annealing of complementary nucleic acid molecules. 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 antisense oligonucleotide and a nucleic acid target.

“Identifying an animal having, or at risk for having, a disease, disorder and/or condition” means
identifying an animal having been diagnosed with the disease, disorder and/or condition or identifying an
animal predisposed to develop the disease, disorder and/or condition. Such 1dentification may be
accomplished by any method including evaluating an individual’s medical history and standard clinical tests
Or assessments.

“Immediately adjacent” means there are no intervening elements between the immediately adjacent
clements.

“Individual” means a human or non-human animal selected for treatment or therapy.

"Inhibiting the expression or activity” refers to a reduction, blockade of the expression or activity and

does not necessarily indicate a total elimination of expression or activity.
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“Internucleoside linkage” refers to the chemical bond between nucleosides.

“Internucleoside neutral linking group” means a neutral linking group that directly links two
nucleosides.

“Internucleoside phosphorus linking group” means a phosphorus linking group that directly links two
nucleosides.

“Lengthened” antisense oligonucleotides are those that have one or more additional nucleosides
relative to an antisense oligonucleotide disclosed herein.

“Linkage motif” means a pattern of linkage modifications in an oligonucleotide or region thereof.
The nucleosides of such an oligonucleotide may be modified or unmodified. Unless otherwise mdicated,
motifs herein describing only linkages are mtended to be linkage motifs. Thus, mn such mstances, the
nucleosides are not limited.

“Limked deoxynucleoside” means a nucleic acid base (A, G, C, T, U) substituted by deoxyribose
linked by a phosphate ester to form a nucleotide.

“Linked nucleosides™ means adjacent nucleosides linked together by an internucleoside linkage.

“Locked nucleic acid nucleoside™ or “LNA” “Locked nucleic acid* or “ LNA” or “LNA nucleosides™
means nucleic acid monomers having a bridge connecting two carbon atoms between the 4” and 2’ position of
the nucleoside sugar unit, thereby forming a bicyclic sugar. Examples of such bicyclic sugar include, but are
not limited to A) a-L-Methylencoxy (4°-CH,-O-2") LNA , (B) B-D-Me¢thylencoxy (4’-CH,-O-2") LNA , (C)
Ethylencoxy (4°-(CH,),-O-2") LNA , (D) Aminooxy (4’-CH,-O-N(R)-2") LNA and (E) Oxyamino (4’-CH-
N(R)-O-2") LNA, as depicted below.

Oﬁ\ Bx g O Bx % O Bx
; T,
(A) (B) ™ © (D) (B)

As used herein, LNA compounds include, but are not limited to, compounds having at least one
bridge between the 4° and the 2 position of the sugar wheremn each of the bridges independently comprises 1
or from 2 to 4 linked groups mdependently selected from -[C(R)(R»)],-, -C(R;)=C(R5)-, -C(R;)=N-
, -C(=NR)-, -C(=0)-, -C(=S)-, -O-, -S1(R),-, -S(=0)«x- and -N(R)-; wherein: X150, 1,0r2;n1s
1,2, 3, or4; each R, and R, 1s, independently, H, a protecting group, hydroxyl, C,-C,, alkyl, substituted C;-
C, alkyl, C,-C, alkenyl, substituted C,-C;, alkenyl, C,-C,, alkynyl, substituted C,-C;, alkynyl, Cs-C, aryl,
substituted Cs-Cy aryl, a heterocycle radical, a substituted heterocycle radical, heteroaryl, substituted
heteroaryl, Cs-C; alicyclic radical, substituted Cs-C; alicyclic radical, halogen, OJ,, NJ,J,, SJ;, N3, COOJ;,
acyl (C(=0)-H), substituted acyl, CN, sulfonyl (S(=0),-J,), or sulfoxyl (S(=0)-J,); and each J, and J, 1s,
independently, H, C,-C,, alkyl, substituted C,-C,, alkyl, C,-C,, alkenyl, substituted C,-C,, alkenyl, C,-C,,

alkynyl, substituted C,-C;, alkynyl, Cs-C, aryl, substituted Cs-C, aryl, acyl (C(=0)-H), substituted acyl, a
11
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heterocycle radical, a substituted heterocycle radical, C,-C» aminoalkyl, substituted C,-C» ammoalkyl or a
protecting group.

Examples of 4’- 2’ bridging groups encompassed within the definition of LNA 1nclude, but are not
limited to one of formulae: -[C(R;)(R»)]a-, -[C(R))(R)].-O-, -C(R1R»)-N(R;)-O- or —C(R;R;)-O-N(R)-.
Furthermore, other bridging groups encompassed with the definition of LNA are 4'-CH,-2', 4'-(CH,),-2', 4'-
(CH,);-2', 4'-CH,-0O-2', 4'-(CH,),-O-2', 4'-CH,-O-N(R)-2" and 4'-CH,-N(R ;)-O-2'- bridges, wherein each R,
and R, 1s, mdependently, H, a protecting group or C,-C,, alkyl.

Also mcluded within the definition of LNA according to the invention are LNAs in which the
2'-hydroxyl group of the ribosyl sugar ring 1s connected to the 4' carbon atom of the sugar ring, thereby
forming a methylencoxy (4°-CH,-O-2") bridge to form the bicyclic sugar moicty. The bridge can also be a
methylene (-CH;-) group connecting the 2' oxygen atom and the 4' carbon atom, for which the term
methyleneoxy (4°-CH,-O-27) LNA 1s used. Furthermore; in the case of the bicylic sugar moiety having an
ethylene bridging group 1 this position, the term ethylencoxy (4’-CH,CH,-O-2") LNA 1s used. o -L-
methylencoxy (4°-CH,-O-27), an 1somer of methyleneoxy (4°-CH,-O-2") LNA 1s also encompassed within
the definition of LNA, as used herein.

“Metabolic disorder” means a disease or condition principally characterized by dysregulation of
metabolism — the complex set of chemical reactions associated with breakdown of food to produce energy.

“Mismatch” or “non-complementary nucleobase” refers to the case when a nucleobase of a first
nucleic acid 18 not capable of pairing with the corresponding nucleobase of a second or target nucleic acid.

“Modified carbohydrate” means any carbohydrate having one or more chemical modifications
relative to naturally occurring carbohydrates.

“Modified mternucleoside linkage™ refers to a substitution or any change from a naturally occurring
internucleoside bond (1.e. a phosphodiester internucleoside bond).

“Modified nucleobase” means any nucleobase other than adenine, cytosine, guanine, thymidine, or
uracil. An “unmodified nucleobase™ means the purine bases adenine (A) and guanine (G), and the pyrimidine
bases thymine (T), cytosine (C) and uracil (U).

“Modified nucleoside” means a nucleoside having, independently, a modified sugar moiety and/or
modified nucleobase.

“Modified nucleotide” means a nucleotide having, independently, a modified sugar moiety, modified
internucleoside linkage, or modified nucleobase.

“Modified oligonucleotide” means an oligonucleotide comprising at least one modified
internucleoside linkage, a modified sugar, and/or a modified nucleobase.

“Modified sugar” means substitution and/or any change from a natural sugar moiety. “Modified

sugar moiety” means a substituted sugar moiety or a sugar surrogate.
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“Modulating” refers to changing or adjusting a feature 1n a cell, tissue, organ or organism. For
example, modulating GHR mRNA can mean to increase or decrease the level of GHR mRNA and/or GHR
protein 1n a cell, tissue, organ or organism. A “modulator” effects the change 1n the cell, tissue, organ or
organism. For example, a GHR antisense compound can be a modulator that decreases the amount of GHR
mRNA and/or GHR protemn 1n a cell, tissue, organ or organism.

“MOE” means -OCH,CH,OCHjs.

“Monomer” refers to a single unit of an oligomer. Monomers include, but are not limited to,
nucleosides and nucleotides, whether naturally occuring or modified.

"Mono or polycyclic ring system"” 1s meant to include all ring systems selected from single or
polycyclic radical ring systems wherein the rings are fused or linked and 1s meant to be inclusive of single
and mixed ring systems individually selected from aliphatic, alicyclic, aryl, heteroaryl, aralkyl, arylalkyl,
heterocyclic, heteroaryl, heteroaromatic and heteroarylalkyl. Such mono and poly cyclic structures can
contain rings that each have the same level of saturation or each, independently, have varymng degrees of
saturation including fully saturated, partially saturated or fully unsaturated. Each ring can comprise ring
atoms selected from C, N, O and S to give rise to heterocyclic rings as well as rings comprising only C ring
atoms which can be present in a mixed motif such as for example benzimidazole wherein one ring has only
carbon ring atoms and the fused ring has two nitrogen atoms. The mono or polycyclic ring system can be
further substituted with substituent groups such as for example phthalimide which has two =0 groups
attached to one of the rings. Mono or polycyclic ring systems can be attached to parent molecules using
various strategies such as directly through a ring atom, fused through multiple ring atoms, through a
substituent group or through a bifunctional limking moiety.

“Motif” means the pattern of unmodified and modified nucleosides 1in an antisense compound.

“Natural sugar moiety” means a sugar moiety found in DNA (2°-H) or RNA (2°-OH). “Naturally
occurring sugar moiety” means a ribofuranosyl as found 1n naturally occurring RNA or a deoxyribofuranosyl
as found n naturally occurring DNA.

“Naturally occurring mternucleoside linkage” means a 3' to 5’ phosphodiester linkage.

"Neutral linking group” means a linking group that 1s not charged. Neutral linking groups include
without limitation phosphotriesters, methylphosphonates, MMI (-CH,-N(CHs5)-O-), amide-3 (-CH,-C(=0)-
N(H)-), amude-4 (-CH,-N(H)-C(=0)-), formacetal (-O-CH,-O-), and thioformacetal (-S-CH,-O-). Further
neutral linking groups include nonionic linkages comprising siloxane (dialkylsiloxane), carboxylate ester,
carboxamide, sulfide, sulfonate ester and amudes (See for example: Carbohydrate Modifications in Antisense
Research; Y.S. Sanghvi and P.D. Cook Eds. ACS Symposium Series 580; Chapters 3 and 4, (pp. 40-65)).
Further neutral linking groups include nonionic linkages comprising mixed N, O, S and CH, component

parts.
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“Non-complementary nucleobase™ refers to a pair of nucleobases that do not form hydrogen bonds
with on¢ another or otherwise support hybridization.

“Non-internucleoside neutral linking group” means a neutral linking group that does not directly link
two nucleosides. In certain embodiments, a non-internucleoside neutral linking group links a nucleoside to a
group other than a nucleoside. In certain embodiments, a non-internucleoside neutral linking group links two
oroups, neither of which 1s a nucleoside.

“Non-internucleoside phosphorus linking group” means a phosphorus linking group that does not
directly link two nucleosides. In certain embodiments, a non-internucleoside phosphorus linking group links
a nucleoside to a group other than a nucleoside. In certain embodiments, a non-internucleoside phosphorus
linking group links two groups, neither of which 1s a nucleoside.

“Nucleic acid” refers to molecules composed of monomeric nucleotides. A nucleic acid includes,
but 1s not limited to, ribonucleic acids (RNA), deoxyribonucleic acids (DNA), single-stranded nucleic acids,
and double-stranded nucleic acids.

“Nucleobase” means a heterocyclic moiety capable of pairing with a base of another nucleic acid.

“Nucleobase complementarity” or “complementarity” when 1 reference to nucleobases means a
nucleobase that 1s capable of base pairing with another nucleobase. For example, in DNA, adenine (A) 18
complementary to thymine (T). For example, in RNA, adenine (A) 18 complementary to uracil (U). In certain
embodiments, complementary nucleobase means a nucleobase of an antisense compound that 1s capable of
base pairing with a nucleobase of its target nucleic acid. For example, 1f a nucleobase at a certain position of
an antisense compound 1s capable of hydrogen bonding with a nucleobase at a certain position of a target
nucleic acid, then the position of hydrogen bonding between the oligonucleotide and the target nucleic acid 1s
considered to be complementary at that nucleobase pair. Nucleobases comprising certain modifications may
maintain the ability to parr with a counterpart nucleobase and thus, are still capable of nucleobase

complementarity.

“Nucleobase modification motif” means a pattern of modifications to nucleobases along an
oligonucleotide. Unless otherwise indicated, a nucleobase modification motit 18 independent of the
nucleobase sequence.

“Nucleobase sequence” means the order of contiguous nucleobases independent of any sugar,
linkage, and/or nucleobase modification.

“Nucleoside” means a compound comprising a nucleobase moiety and a sugar moiety. Nucleosides
include, but are not limited to, naturally occurring nucleosides (as found in DNA and RNA) and modified

nucleosides. Nucleosides may be linked to a phosphate moiety.

"Nucleoside mimetic" includes those structures used to replace the sugar or the sugar and the base
and not necessarily the linkage at one or more positions of an oligomeric compound such as for example

nucleoside mimetics having morpholino, cyclohexenyl, cyclohexyl, tetrahydropyranyl, bicyclo or tricyclo
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sugar mimetics, e.g., non furanose sugar units. Nucleotide mimetic includes those structures used to replace
the nucleoside and the linkage at one or more positions of an oligomeric compound such as for example
peptide nucleic acids or morpholinos (morpholinos linked by -N(H)-C(=0)-O- or other non-phosphodiester
linkage). Sugar surrogate overlaps with the slightly broader term nucleoside mimetic but 1s intended to
indicate replacement of the sugar unit (furanose ring) only. The tetrahydropyranyl rings provided herein are
illustrative of an example of a sugar surrogate wherein the furanose sugar group has been replaced with a
tetrahydropyranyl ring system. "Mimetic" refers to groups that are substituted for a sugar, a nucleobase, and/
or mternucleoside linkage. Generally, a mimetic 1s used m place of the sugar or sugar-internucleoside
linkage combination, and the nucleobase 1s maintained for hybridization to a selected target.

“Nucleoside motif” means a pattern of nucleoside modifications 1in an oligonucleotide or a region
therecof. The lmkages of such an oligonucleotide may be modified or unmodified. Unless otherwise
indicated, motifs herein describing only nucleosides are mtended to be nucleoside motifs. Thus, 1n such
instances, the linkages are not limited.

“Nucleotide” means a nucleoside having a phosphate group covalently linked to the sugar portion of
the nucleoside.

“Oft-target effect” refers to an unwanted or deleterious biological effect associated with modulation
of RNA or protein expression of a gene other than the intended target nucleic acid.

"Oligomeric compound” means a polymeric structure comprising two or more sub-structures. In
certain embodiments, an oligomeric compound comprises an oligonucleotide. In certain embodiments, an
oligomeric compound comprises on¢ or more conjugate groups and/or terminal groups. In certain
embodiments, an oligomeric compound consists of an oligonucleotide. Oligomeric compounds also mclude
naturally occurring nucleic acids. In certain embodiments, an oligomeric compound comprises a backbone of
on¢ or more linked monomeric subunits where each linked monomeric subunit 1s directly or indirectly
attached to a heterocyclic base moiety. In certain embodiments, oligomeric compounds may also mclude
monomeric subunits that are not linked to a heterocyclic base moiety, thereby providing abasic sites. In
certain embodiments, the linkages joining the monomeric subunits, the sugar moieties or surrogates and the
heterocyclic base moieties can be independently modified. In certain embodiments, the linkage-sugar unit,
which may or may not mclude a heterocyclic base, may be substituted with a mimetic such as the monomers
in peptide nucleic acids.

“Oligonucleoside” means an oligonucleotide in which the internucleoside linkages do not contain a
phosphorus atom.

“Oligonucleotide” means a polymer of linked nucleosides each of which can be modified or
unmodified, independent one from another.

“Parenteral administration” means administration through injection or infusion. Parenteral

administration mcludes subcutaneous administration, intravenous administration, intramuscular
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administration, mtraarterial administration, imtraperitoneal administration, or intracranial administration, e.g.
intrathecal or intracerebroventricular administration.

“Peptide” means a molecular formed by linking at least two amino acids by amide bonds. Without
limitation, as used herein, peptide refers to polypeptides and proteins.

“Pharmaceutical agent” means a substance that provides a therapeutic benefit when administered to
an individual. For example, in certain embodiments, a conjugated antisense oligonucleotide targeted to GHR
1s a pharmaceutical agent.

“Pharmaceutical composition” means a mixture of substances suitable for administering to an
individual. For example, a pharmaceutical composition may comprise one or more active pharmaceutical
agents and a sterile aqueous solution.

“Pharmaceutically acceptable salts” means physiologically and pharmaceutically acceptable salts of
antisense compounds, 1.€., salts that retain the desired biological activity of the parent oligonucleotide and do
not impart undesired toxicological effects thereto.

“Phosphorus linking group” means a linking group comprising a phosphorus atom. Phosphorus

linking groups mclude without limitation groups having the formula:

R,
Rb:I:)—Rc
Ry
wherein:
R, and Ry are each, independently, O, S, CH,, NH, or NJ;, wherein J; 1s C,-Cg¢ alkyl or substituted C;-
Cs alkyl;
Ry1s O or S;

R, 1s OH, SH, C,-C¢ alkyl, substituted C,-Cs alkyl, C,-Cs alkoxy, substituted C,-C¢ alkoxy, amino or
substituted amino; and

Ji1s Ry 18 O or S.

Phosphorus linking groups mnclude without limitation, phosphodiester, phosphorothioate, phosphorodithioate,
phosphonate, phosphoramidate, phosphorothioamidate, thionoalkylphosphonate, phosphotriesters,
thionoalkylphosphotriester and boranophosphate.

“Phosphorothioate linkage” means a linkage between nucleosides where the phosphodiester bond 1s
modified by replacing one of the non-bridging oxygen atoms with a sulfur atom. A phosphorothioate linkage
1s a modified internucleoside linkage.

“Portion” means a defined number of contiguous (1.¢., linked) nucleobases of a nucleic acid. In
certain embodiments, a portion 1s a defined number of contiguous nucleobases of a target nucleic acid. In

certain embodiments, a portion 1s a defined number of contiguous nucleobases of an antisense compound
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“Prevent” refers to delaying or forestalling the onset, development or progression of a disease,
disorder, or condition for a period of time from minutes to indefinitely. Prevent also means reducing the risk
of developing a disease, disorder, or condition.

“Prodrug” means an inactive or less active form of a compound which, when administered to a
subject, 1s metabolized to form the active, or more active, compound (¢.g., drug).

“Prophylactically eftective amount™ refers to an amount of a pharmaceutical agent that provides a
prophylactic or preventative benefit to an animal.

“Protecting group” means any compound or protecting group known to those having skill in the art.
Non-limiting examples of protecting groups may be found m "Protective Groups in Organic Chemistry”, T.
W. Greene, P. G. M. Wuts, ISBN 0-471-62301-6, John Wiley & Sons, Inc, New Y ork, which 1s incorporated
herein by reference 1n its entirety.

“Region” 1s defined as a portion of the target nucleic acid having at least one 1dentifiable structure,
function, or characteristic.

“Ribonucleotide” means a nucleotide having a hydroxy at the 2” position of the sugar portion of the
nucleotide. Ribonucleotides may be modified with any of a variety of substituents.

“RISC based antisense compound” means an antisense compound wherem at least some of the
antisense activity of the antisense compound 1s attributable to the RNA Induced Silencing Complex (RISC).

“RNase H based antisense compound” means an antisense compound wherem at least some of the
antisense activity of the antisense compound 1s attributable to hybridization of the antisense compound to a
target nucleic acid and subsequent cleavage of the target nucleic acid by RNase H.

“Salts” mean a physiologically and pharmaceutically acceptable salt of antisense compounds, 1.e.,
salts that retain the desired biological activity of the parent oligonucleotide and do not mmpart undesired
toxicological effects thereto.

“Segments” are defined as smaller or sub-portions of regions within a target nucleic acid.

“Separate regions” means portions of an oligonucleotide wherein the chemical modifications or the
motif of chemical modifications of any neighboring portions include at least one difference to allow the
separate regions to be distinguished from one another.

“Sequence motif” means a pattern of nucleobases arranged along an oligonucleotide or portion
thereof. Unless otherwise indicated, a sequence motif 1s independent of chemical modifications and thus may
have any combination of chemical modifications, including no chemical modifications.

“Side effects” means physiological disease and/or conditions attributable to a treatment other than the
desired effects. In certain embodiments, side effects include injection site reactions, liver function test
abnormalities, renal function abnormalities, liver toxicity, renal toxicity, central nervous system

abnormalitics, myopathies, and malaise. For example, increased aminotransferase levels in serum may
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indicate liver toxicity or liver function abnormality. For example, increased bilirubin may indicate liver
toxicity or liver function abnormality.

“Single-stranded” means an oligomeric compound that 18 not hybridized to 1ts complement and which
lacks sufficient self-complementarity to form a stable self-duplex.

“Sites,” as used herein, are defined as unique nucleobase positions within a target nucleic acid.

"Slows progression” means decrease in the development of the said disease.

“Specifically hybridizable” refers to an antisense compound having a sufficient degree of
complementarity between an antisense oligonucleotide and a target nucleic acid to induce a desired effect,
while exhibiting minimal or no effects on non-target nucleic acids under conditions i which specific binding
1s desired, 1.e., under physiological conditions in the case of in vivo assays and therapeutic treatments.

“Stringent hybridization conditions” or *“stringent conditions™ refer to conditions under which an
oligomeric compound will hybridize to its target sequence, but to a minimal number of other sequences.

“Subject” means a human or non-human animal selected for treatment or therapy.

"Substituent” and "substituent group,” means an atom or group that replaces the atom or group of a
named parent compound. For example a substituent of a modified nucleoside 1s any atom or group that
differs from the atom or group found m a naturally occurring nucleoside (e.g., a modified 2’°-substuent 1s any
atom or group at the 2’-position of a nucleoside other than H or OH). Substituent groups can be protected or
unprotected. In certain embodiments, compounds of the present disclosure have substituents at one or at
more than one position of the parent compound. Substituents may also be further substituted with other
substituent groups and may be attached directly or via a linking group such as an alkyl or hydrocarbyl group
to a parent compound.

Likewise, as used herein, “substituent” m reference to a chemical functional group means an atom or
group of atoms that differs from the atom or a group of atoms normally present i the named functional
group. In certain embodiments, a substituent replaces a hydrogen atom of the functional group (e.g., 1n
certamn embodiments, the substituent of a substituted methyl group 1s an atom or group other than hydrogen
which replaces one of the hydrogen atoms of an unsubstituted methyl group). Unless otherwise indicated,
ogroups amenable for use as substituents include without limitation, halogen, hydroxyl, alkyl, alkenyl, alkynyl,
acyl (-C(O)R,,), carboxyl (-C(O)O-R.,), aliphatic groups, alicyclic groups, alkoxy, substituted oxy (-O-R..),
aryl, aralkyl, heterocyclic radical, heteroaryl, heteroarylalkyl, amino (-N(Rpp)(Rec)), 1mino(=NRyy,), amido
(-C(O)N(Rpp)(Ree) or  -N(Ryp)C(O)R..), azido (-N3), nitro (-NO,), cyano (-CN), carbamido
(-OC(O)N(Rgp)(Rec) or -N(Rpp)C(O)OR.), urerdo (-N(Rup,)C(O)N(Ry, )(Ree)), thioureido (-N(Rp,)C(S)N(Rpp)-
(R.)), guanidinyl (-N(Ry,,) C(=NRyp)N(Ryp)(R.e)), amidinyl (-C(=NRy,)N(Ryp)(Ree) or -N(Ry, )C(=NRyp)(Raa)),
thiol (-SRyp), sulfinyl (-S(O)Ryp), sulfonyl (-S(O),Ry,) and sulfonamidyl (-S(O),N(Rpp)(Ree) or -N(Rgyp)S-
(O)Ry,). Wherein each R,., Ry, and R 18, mdependently, H, an optionally linked chemical functional group
or a further substituent group with a preferred list including without limitation, alkyl, alkenyl, alkynyl,
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aliphatic, alkoxy, acyl, aryl, aralkyl, heteroaryl, alicyclic, heterocyclic and heteroarylalkyl. Selected
substituents within the compounds described herein are present to a recursive degree.

“Substituted sugar moiety” means a furanosyl that 1s not a naturally occurring sugar moiety.
Substituted sugar moieties include, but are not lmmited to furanosyls comprising substituents at the 2’-
position, the 3’-position, the 5’-position and/or the 4’-position. Certain substituted sugar moieties are
bicyclic sugar moieties.

“Sugar moiety” means a naturally occurring sugar moiety or a modified sugar moiety of a nucleoside.

“Sugar motif” means a pattern of sugar modifications 1n an oligonucleotide or a region thereof.

"Sugar surrogate” means a structure that does not comprise a furanosyl and that 1s capable of
replacing the naturally occurring sugar moiety of a nucleoside, such that the resulting nucleoside sub-units
are capable of linking together and/or linking to other nucleosides to form an oligomeric compound which 18
capable of hybridizing to a complementary oligomeric compound. Such structures include rings comprising a
different number of atoms than furanosyl (e.g., 4, 6, or 7-membered rings); replacement of the oxygen of a
furanosyl with a non-oxygen atom (e.g., carbon, sulfur, or nitrogen); or both a change in the number of atoms
and a replacement of the oxygen. Such structures may also comprise substitutions corresponding to those
described for substituted sugar moieties (e.g., 6-membered carbocyclic bicyclic sugar surrogates optionally
comprising additional substituents). Sugar surrogates also include more complex sugar replacements (e.g.,
the non-ring systems of peptide nucleic acid). Sugar surrogates include without limitation morpholinos,
cyclohexenyls and cyclohexitols.

“Target” refers to a protein, the modulation of which 1s desired.

“Target gene™ refers to a gene encoding a target.

“Targeting” or “targeted” means the process of design and selection of an antisense compound that
will specifically hybridize to a target nucleic acid and induce a desired effect.

2% 6

“Target nucleic acid,” “target RNA,” “target RNA transcript” and “nucleic acid target” all mean a
nucleic acid capable of being targeted by antisense compounds. "Target nucleic acid" means a nucleic acid
molecule to which an antisense compound 18 intended to hybridize to result m a deswred antisense activity.
Antisense oligonucleotides have sufficient complementarity to their target nucleic acids to allow
hybridization under physiological conditions.

“Target region” means a portion of a target nucleic acid to which one or more antisense compounds
1s targeted.

“Target segment” means the sequence of nucleotides of a target nucleic acid to which an antisense

compound 1s targeted. 5’ target site” refers to the 5’-most nucleotide of a target segment. 3’ target site”

refers to the 3’-most nucleotide of a target segment.
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“Terminal group” means one or more atom attached to either, or both, the 3” end or the 5° end of an
oligonucleotide. In certain embodiments a terminal group 18 a conjugate group. In certain embodiments, a
terminal group comprises one or more terminal group nucleosides.

“Terminal internucleoside linkage” means the linkage between the last two nucleosides of an
oligonucleotide or defined region thereof.

“Therapeutically effective amount” means an amount of a pharmaceutical agent that provides a
therapeutic benefit to an mdividual.

“The same type of modifications™ refers to modifications that are the same as one another, including
absence of modifications. Thus, for example, two unmodified DNA nucleosides have “the same type of
modification,” even though the DNA nucleoside 1s unmodified. Such nucleosides having the same type
modification may comprise different nucleobases.

“Treat” refers to administering a pharmaceutical composition to an animal 1n order to effect an
alteration or improvement of a disease, disorder, or condition in the animal. In certain embodiments, one or
more pharmaceutical compositions can be administered to the animal.

“Type of modification” in reference to a nucleoside or a nucleoside of a “type” means the chemical
modification of a nucleoside and mcludes modified and unmodified nucleosides. Accordingly, unless
otherwise mdicated, a “nucleoside having a modification of a first type” may be an unmodified nucleoside.

"Unmodified" nucleobases or "naturally occurring nucleobase” means the naturally occurring
heterocyclic nucleobases of RNA or DNA: the purine bases adenine (A) and guanme (G), and the pyrimidine
bases thymme (T), cytosine (C) (including S-methyl C), and uracil (U).

“Unmodified nucleotide” means a nucleotide composed of naturally occuring nucleobases, sugar
moieties, and mternucleoside linkages. In certain embodiments, an unmodified nucleotide 18 an RNA
nucleotide (1.e. B-D-ribonucleosides) or a DNA nucleotide (1.e. B-D-deoxyribonucleoside).

“Upstream” refers to the relative direction towards the 5° end or N-terminal end of a nucleic acid.

“Wing segment” means a plurality of nucleosides modified to impart to an oligonucleotide properties
such as enhanced mhibitory activity, increased binding affinity for a target nucleic acid, or resistance to

degradation by mn vivo nucleases.

Certain Embodiments

Certain embodiments provide methods, compounds and compositions for inhibiting growth hormone

receptor (GHR) expression.

Certain embodiments provide antisense compounds targeted to a GHR nucleic acid. In certamn
embodiments, the GHR nucleic acid has the sequence set forth in GENBANK Accession No. NM 000163 .4
(incorporated herein as SEQ ID NO: 1), GENBANK Accession No. NT 006576.16 truncated from
nucleotides 42411001 to 42714000 (incorporated hercin as SEQ ID NO: 2), GENBANK Accession No
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X06562.1 (incorporated herein as SEQ ID NO: 3), GENBANK Accession No. DR006395.1 (incorporated
herein as SEQ ID NO: 4), GENBANK Accession No. DB052048.1 (incorporated herein as SEQ ID NO: 5),
GENBANK Accession No. AF230800.1 (incorporated herein as SEQ ID NO: 6), the complement of
GENBANK Accession No. AA398260.1 (incorporated herein as SEQ ID NO: 7), GENBANK Accession No.
BC136496.1 (incorporated herein as SEQ ID NO: &), GENBANK Accession No. NM 001242399.2
(incorporated herein as SEQ ID NO: 9), GENBANK Accession No. NM 001242400.2 (incorporated herein
as SEQ ID NO: 10), GENBANK Accession No. NM 001242401.3 (incorporated heremn as SEQ ID NO: 11),
GENBANK Accession No. NM 001242402.2 (mncorporated heremn as SEQ ID NO: 12), GENBANK
Accession No. NM 001242403.2 (incorporated herein as SEQ ID NO: 13), GENBANK Accession No.
NM 001242404.2 (incorporated heremn as SEQ ID NO: 14), GENBANK Accession No. NM 001242405.2
(incorporated herein as SEQ ID NO: 15), GENBANK Accession No. NM 001242406.2 (incorporated herein
as SEQ ID NO: 16), GENBANK Accession No. NM 001242460.1 (incorporated heremn as SEQ ID NO: 17),
GENBANK Accession NM 001242461.1 (incorporated herein as SEQ ID NO: 18), or GENBANK
Accession No. NM 001242462.1 (incorporated herein as SEQ ID NO: 19).

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherem the modified oligonucleotide consists of 10 to 30 linked nucleosides and has a nucleobase

sequence comprising at least 8 contiguous nucleobases of any of the nucleobase sequences of SEQ ID NOs:

20-2295.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides and has a nucleobase

sequence comprising at least 9 contiguous nucleobases of any of the nucleobase sequences of SEQ ID NOs:

20-2293.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherem the modified oligonucleotide consists of 10 to 30 linked nucleosides and has a nucleobase

sequence comprising at least 10 contiguous nucleobases of the nucleobase sequences of any of SEQ ID NOs:

20-2295.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides and has a nucleobase

sequence comprising at least 11 contiguous nucleobases of the nucleobase sequences of any of SEQ ID NOs:

20-2295.

Certain embodmments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides and has a nucleobase

sequence comprising at least 12 contiguous nucleobases of the nucleobase sequences of any of SEQ ID NOs:

20-2293.
21
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Certain embodimments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides and has a nucleobase

sequence comprising the nucleobase sequences of any of SEQ ID NOs: 20-2295.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate

oroup, wherem the modified oligonucleotide consists of the nucleobase sequences of any one of SEQ ID

NOQOs: 20-2295.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides complementary within
nucleotides 30-51, 63-82, 103-118, 143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-
887, 923-973, 978-996, 1127-1142, 1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548,
1597-1634, 1641-1660, 1683-1698, 1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321,
2665-2683, 2685-2719, 2739-2770, 2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332,
3371-3386, 3518-3542, 3975-3990, 4041-4087, 4418-4446, 4528-4546, 7231-7246, 7570-7585, 8395-8410,
9153-9168, 9554-9569, 9931-9946, 10549-10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489,
12905-12920, 13400-134135, 13717-13732, 14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-
16545, 17377-17392, 17581-17596, 17943-17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829,
20365-20380, 20979-20994, 21566-21581, 22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-
30260, 30550-305635, 30915-30930, 31468-31483, 32366-32381, 32897-32912, 33187-33202, 33780-337935,
34407-34422, 34846-34861, 35669-35684, 36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-
40265, 40706-40721, 40922-40937, 41424-41439, 41999-42014, 42481-42496, 42700-42715, 43291-43306,
43500-435135, 43947-43962, 44448-44463, 45162-45177, 46010-46025, 46476-46491, 47447-47462, 47752-
47767, 48001-48016, 48423-48438, 50195-50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030,
52230-52245, 52588-52603, 53532-53547, or 54645-54660 of SEQ ID NO: 1, wherein said modified

oligonucleotide 1s at least 90% complementary to SEQ 1D NO: 1.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wheremn the modified oligonucleotide consists of 10 to 30 linked nucleosides having a nucleobase
sequence comprising a portion of at least 8 contiguous nucleobases 100% complementary to an equal length
portion of nucleobases 30-51, 63-82, 103-118, 143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-
776, 862-887, 923-973, 978996, 1127-1142, 1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507,
1524-1548, 1597-1634, 1641-1660, 1683-1698, 1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110,
2306-2321, 2665-2683, 2685-2719, 2739-2770, 2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252,
3306-3332, 3371-3386, 3518-3542, 3975-3990, 4041-4087, 4418-4446, 4528-4546, 7231-7246, 7570-7585,
8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 11020-11035, 11793-11808, 12214-12229,
12474-12489, 12905-12920, 13400-13415, 13717-13732, 14149-14164, 14540-14555, 15264-15279, 15849-
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15864, 16530-16545, 17377-17392, 17581-17596, 17943-17958, 18353-18368, 18636-18651, 19256-19271,
19814-19829, 20365-20380, 20979-20994, 21566-21581, 22150-22165, 22803-22818, 29049-29064, 29554 -
29569, 30245-30260, 30550-30565, 30915-30930, 31468-31483, 32366-32381, 32897-32912, 33187-33202,
33780-337795, 34407-34422, 34846-34861, 356069-35684, 36312-36327, 36812-368277, 37504-37519, 38841 -
38856, 40250-40265, 40706-40721, 40922-40937, 41424-41439, 41999-42014, 42481-42496, 42700-42715,
43291-43306, 43500-435135, 43947-43962, 44448-44463, 45162-451777, 46010-46025, 46476-46491, 47447 -
47462, 47752-47767, 48001-48016, 48423-48438, 50195-50210, 50470-50485, 51104-51119, 51756-51771,
52015-52030, 52230-52245, 52588-52603, 53532-53547, or 54645-54660 of SEQ ID NO: 1, wherein the

nucleobase sequence of the modified oligonucleotide 1s complementary to SEQ ID NO: 1.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides complementary within
nucleotides 2571-2586, 2867-3059, 3097-3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817, 6128-6263,
6499-6890, 7231-7246, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-
11035, 11793-12229, 12469-12920, 13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279,
15849-16001, 16253-16272, 16447-16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-
18773, 19661-19918, 20288-20470, 20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536,
22803-22818, 26494-26522, 29049-29069, 29323-29489, 30550-30565, 30915-31191, 31468-31483, 32363 -
32382, 32827-33202, 33635-33795, 34138-34157, 34407-34422, 34845-34864, 35466-35485, 35669-35684,
36023-36042, 36266-36327, 36721-36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841 -
38856, 39716-40538, 40706-40937, 41164-41183, 41342-41439, 42141-42164, 42700-42760, 43173-43537,
43765-46025, 46476-46532, 48423-48438, 50072-50210, 50470-50485, 50719-51234, 51747-51797, 52015-
52143, 52230-52245, 52573-52652, 53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378,
65600-65615, 65988-66183, 66566-66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203 -
69242, 69565-69620, 69889-70145, 70352-70584, 70925-71071, 71314-71329, 71617-71769, 72107-72241,
72584-726770, 73061-73076, 73350-73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-
75207, 75979-76066, 76410-77095, 77292-77307, T7638-77869, 78122-78326, 79006-79021, 79478-795035,
80277-80292, 80575-80939, 81207-81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198, 83330-
83416, 83884-84063, 84381-85964, 86220-86392, 86554-86655, 86901-86920, 87181-87262, 88063-88082,
88293-88308, 88605-88967, 89160-89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292, 91647 -
91662, 91930-92126, 92356-92371, 93190-93443, 93762-94111, 94374-94389, 94581-94653, 94839-948358,
95292-95583, 95829-95844, 96137-96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-
98672, 98810-991135, 99258-99273, 99478-99503, 99791-998358, 100281-100300, 100406-100421, 100742-
100828, 101080-101103, 101242-101320, 101788-101906, 102549-102568, 103566-103625, 104067-
104086, 104277-104858, 105255-105274, 106147-106364, 106632-106647, 106964-107735, 108514-
108788, 109336-109505, 109849-109864, 110403-110442, 110701-110974, 111203-111322, 112030-
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112049,
114465,
121228,
1240355,
127236,
131056,
134101,
136130,
139840,
143045,
1459352,
148579,
151659,
154186,
156612,
158631,
161607,
165059,
168019,
170426,
172462,
187644,
198170,
201861,
206764,
212223,
214647,
218541,
221962,
224769,
227500,
230593,
233225,
236213,
245780,

112499-112514,
115087-115106,
121823-122013,
124413-124608,
127454-127682,
131286-131305,
134240-134259,
136282-136595,
140343-140358,
143185-1434%6,
146235-1463%6,
148904-149084,
152201-152388,
154502-154521,
15684°7-156907,
159216-159267,
161821-161969,
165419-165575,
168760-168823,
170703-170814,
172733-172956,
187857-189904,
198307-19838%1,
202079-202094,
207510-207532,
212606-212816,

CA 02942570 2016-09-12

112842-112861,
119269-119284,
122180-122199,
125178-125197,
128467-128482,
131676-131691,
134441-134617,
136996-137152,
140593-140701,
143836-144109,
147028-147043,
149491-149506,
152549-152771,
154724-154828,
157198-157223,
159539-159793,
162064-162083,
165856-165875,
169062-169092,
171021-171036,
173045-173756,
190109-194159,
198715-199007,
202382-202717,
209999-210014,
213025-213044,

113028-113056,
119659-119703,
122588-1227770,
125533-125616,
128813-129111,
132171-132517,
135015-135030,
137372-137387,
141116-141131,
144558-144650,
147259-1472%4,
14978°7-149877,
153001-153026,
155283-155304,
157330-157349,
160352-160429,
162132-162147,
166241-166450,
169134-1691353,
171207-171226,
174122-1748835,
194425-195723,
199506-199563,
203098-203934,
210189-210296,
213425-213440,

113646-113665,
120376-120497,
123031-123050,
126357-126434,
129976-130013,
133168-133241,
135431-135519,
137750-137763,
141591-141719,
144990-145078,
147671-147686,
150236-150251,
153349-153364,
155591-155616,
157552-157567,
160812-160827,
162531-162770,
166837-166852,
169601-169711,
171431-171568,
175014-177830,
196536-196873,
199816-199838,
204181-204740,
210502-210583,
213825-213933,

214884-214951, 215446-215508, 215932-215951, 216192-217595,

218734-21219037, 219342-219633, 219886-220705, 221044-221059,

222569-2225%84,
225133-225148,
227914-228837,
231218-231345,
233623-233646,
236684-237196,
246152-246523,

222914-222998,
225436-225761,
229174-22918%9,
231817-232037,
234447-2344660,
237585-237698,
246936-247031,

223436-223451,
226785-22689%,
229423-22943%,
232088-232408,
234876-23491%,
237949-2377557,
247203-2477240,

24

223948-224122,
227025-227040,
229615-229640,
232823-232848,
235258-235328,
2448°73-244897,
247431-247450,

PCT/US2015/028887

113896-113911,
120738-120845,
123152-123167,
126736-126751,
130308-130323,
133522-133877,
135818-135874,
138048-138067,
142113-142342,
145428-145525,
148059-148154,
150588-151139,
153831-154112,
155889-155992,
157927-158029,
16124%8-161267,
163019-163557,
167107-167122,
170081-170291,
171926-171945,
178895-180539,
197326-197961,
200249-200635,
205549-205915,
210920-211418,
214479-214498,
218132-218248,
221483-221607,
224409-224430,
227218-227251,
230042-230057,
232884-232899,
235770-23578),
245319-245334,
247644-2476359,

114446-
121209-
123671-
126998-
131036-
134086-
136111-
138782-
143021-
145937-
148564-
151373-
154171-
156233-
158542-
161461 -
164839-
168004-
170407-
172447-
181514-
198145-
201258-
206412-
211836-
214622-
218526-
221947-
224717-
227485-
230313-
233210-
236071-
245701-
248223-
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248363,
251637,
254083,
256704,
262030,
271850,
278380,
292550,

248694-24K762,
251950-252060,
254246-254345,
257018-257092,
262453-262779,
271950-271969,
278932-279063,
292860-294408,
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249494-249509,
252665-252680,
254641-254660,
257317-257332,
263338-2606518,
272631-274145,
279303-281001,
295475-297012,

250001-250020,
252838-252863,
254905-254920,
257818-259305,
266861-267131,
274205-275747,
281587-281610,
297587-298115,

2500693-250708,
253140-253166,
255397-255422,
259500-259515,
267375-2680351,
275808-276630,
282229-283668,
298161-298418,

PCT/US2015/028887

251214-251233,
253594-253819,
255618-255633,
261294-261656,
268366-269447,
276932-277064,
290035-290474,
298489-298738,

251601 -
254036-
255992-
262021 -
2'70038-
277391-
290924 -
299082 -

299187, 299276-299669, 299723-299749, 299788-300504, or 300835-301295 of SEQ ID NO: 2, wherein

said modified oligonucleotide 1s at least 90% complementary to SEQ 1D NO: 2.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate

oroup, wherem the modified oligonucleotide consists of 10 to 30 linked nucleosides having a nucleobase

sequence comprising a portion of at least 8 contiguous nucleobases 100% complementary to an equal length
portion of nucleobases 2571-2586, 2867-3059, 3097-3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817,
6128-6265, 6499-6890, 7231-7246, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-
10679, 11020-11035, 11793-12229, 12469-12920, 13351-13415, 13717-13732, 14149-14164, 14361-14555,
14965-15279, 15849-16001, 16253-16272, 16447-16545, 17130-17149, 17377-17669, 17927-17958, 18353-
18368, 18636-18773, 19661-19918, 20288-20470, 20979-20994, 21215-21606, 21820-21837, 22150-22163,
22518-22536, 22803-22818, 26494-26522, 29049-29069, 29323-29489, 30550-30565, 30915-31191, 31468-
31483, 32363-32382, 32827-33202, 33635-33795, 34138-34157, 34407-34422, 34845-34864, 35466-35485,
35669-35684, 36023-36042, 36266-36327, 36721-36827, 37032-37130, 37276-37295, 37504-37675, 38094-
38118, 38841-38856, 39716-40538, 40706-40937, 41164-41183, 41342-41439, 42141-42164, 42700-42760,
43173-43537, 437765-46025, 46476-46532, 48423-48438, 50072-50210, 50470-50485, 50719-51234, 51747 -
51797, 52015-52143, 52230-52245, 52573-52652, 53466-54660, 54886-54901, 63751-64662, 64882-65099,
65363-65378, 65600-65615, 65988-66183, 66566-66581, 66978-67080, 67251-67270, 67662-67929, 68727 -
68742, 69203-69242, 69565-69620, 69889-70145, 70352-70584, 70925-71071, 71314-71329, 71617-71769,
72107-72241, 72584-72670, 73061-73076, 73350-73369, 73689-73723, 74107-74131, 74317-74557, 74947 -
75009, 75192-75207, 75979-76066, 76410-77095, 77292-77307, 77638-77869, 78122-78326, 79006-79021,
794°78-79505, 80277-80292, 80575-80939, 81207-81222, 81524-81543, 81761-81776, 82233-82248, 82738-
83198, 83330-83416, 83884-84063, 84381-85964, 86220-86392, 86554-866355, 86901-86920, 87181-87262,
88063-88082, 88293-88308, 88605-88967, 89160-89175, 89940-902535, 90473-90528, 91073-91088, 91273-
91292, 91647-91662, 91930-92126, 92356-92371, 93190-93443, 93762-94111, 94374-94389, 94581-946353,
94839-94858, 95292-95583, 95829-95844, 96137-96503, 96793-97013, 97539-97554, 97800-97889, 98132-
98151, 98624-98672, 98810-99115, 99258-99273, 99478-99503, 99791-99858, 100281-100300, 100406-

100421,

100742-100828,

101080-101103,

101242-101320,
25

101788-101906,

102549-102568,

103566-
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103625, 104067-104086, 104277-104858, 105255-105274, 106147-106364, 106632-106647, 106964-
107735, 108514-108788, 109336-109505, 109849-109864, 110403-110442, 110701-110974, 111203-
111322, 112030-112049, 112499-112514, 112842-112861, 113028-113056, 113646-113665, 113896-
113911, 114446-114465, 115087-115106, 119269-119284, 119659-119703, 120376-120497, 12073%-
120845, 121209-121228, 121823-122013, 122180-122199, 122588-122770, 123031-123050, 123152-
123167, 123671-124055, 124413-124608, 125178-125197, 125533-125616, 126357-126434, 126736-
126751, 126998-127236, 127454-1277682, 128467-128482, 128813-129111, 129976-130013, 13030%-
130323, 131036-131056, 131286-131305, 131676-131691, 132171-132517, 133168-133241, 133522-
133877, 134086-134101, 134240-134259, 134441-134617, 135015-135030, 135431-135519, 13581%-
135874, 136111-136130, 136282-136595, 136996-137152, 137372-137387, 137750-137765, 13804%-
138067, 138782-139840, 140343-140358, 140593-140701, 141116-141131, 141591-141719, 142113-
142342, 143021-143048, 143185-143486, 143836-144109, 144558-144650, 144990-145078, 14542%-
145525, 145937-145952, 146235-146386, 147028-147043, 147259-147284, 147671-147686, 148059-
148154, 148564-148579, 148904-149084, 149491-149506, 149787-149877, 150236-150251, 150588-
151139, 151373-151659, 152201-152388, 152549-152771, 153001-153026, 153349-153364, 153831-
154112, 154171-154186, 154502-154521, 154724-154828, 155283-155304, 155591-155616, 155889-
155992, 156233-156612, 156847-156907, 157198-157223, 157330-157349, 157552-157567, 157927-
158029, 158542-158631, 159216-159267, 159539-159793, 160352-160429, 160812-160827, 16124%-
161267, 161461-161607, 161821-161969, 162064-162083, 162132-162147, 162531-162770, 163019-
163557, 164839-165059, 165419-165575, 165856-165875, 166241-166450, 166837-166852, 167107-
167122, 168004-168019, 168760-168823, 169062-169092, 169134-169153, 169601-169711, 170081-
170291, 170407-170426, 170703-170814, 171021-171036, 171207-171226, 171431-171568, 171926-
171945, 172447-172462, 172733-172956, 173045-173756, 174122-174885, 175014-177830, 178895-
180539, 181514-187644, 187857-189904, 190109-194159, 194425-195723, 196536-196873, 197326-
197961, 198145-198170, 198307-198381, 198715-199007, 199506-199563, 199816-199838, 200249-
200635, 201258-201861, 202079-202094, 202382-202717, 203098-203934, 204181-204740, 205549-
205915, 206412-206764, 207510-207532, 209999-210014, 210189-210296, 210502-210583, 210920-
211418, 211836-212223, 212606-212816, 213025-213044, 213425-213440, 213825-213933, 214479-
214498, 214622-214647, 214884-214951, 215446-215508, 215932-215951, 216192-217595, 218132-
218248, 218526-218541, 218734-21219037, 219342-219633, 219886-220705, 221044-221059, 221483-
221607, 221947-221962, 222569-222584, 222914-222998, 223436-223451, 223948-224122, 224409-
224430, 224717-224769, 225133-225148, 225436-225761, 226785-226898, 227025-227040, 22721%-
227251, 227485-227500, 227914-228837, 229174-229189, 229423-229438, 229615-229640, 230042-
230057, 230313-230595, 231218-231345, 231817-232037, 232088-232408, 232823-232848, 232884-
232899, 233210-233225, 233623-233646, 234447-234466, 234876-234918, 235258-235328, 235770-
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235785, 236071-236213, 236684-237196, 237585-237698, 237949-237557, 244873-244897, 245319-
245334, 245701-245780, 246152-246523, 246936-247031, 247203-247240, 247431-247450, 247644-
247659, 248223-248363, 248694-248762, 249494-249509, 250001-250020, 250693-250708, 251214-
251233, 251601-251637, 251950-252060, 252665-252680, 252838-252863, 253140-253166, 253594-
253819, 254036-254083, 254246-254345, 254641-254660, 254905-254920, 255397-255422, 255618-
255633, 255992-256704, 257018-257092, 257317-257332, 257818-259305, 259500-259515, 261294-
261656, 262021-262036, 262453-262779, 263338-266518, 266861-267131, 267375-268051, 268366-
269447, 270038-271850, 271950-271969, 272631-274145, 274205-275747, 275808-276636, 276932-
277064, 277391-278380, 278932-279063, 279303-281001, 281587-281610, 282229-283668, 290035-
290474, 290924-292550, 292860-294408, 295475-297012, 297587-298115, 298161-298418, 2984K9-
298738, 299082-299187, 299276-299669, 299723-299749, 299788-300504, or 300835-301295 of SEQ ID
NO: 2, wherein the nucleobase sequence of the modified oligonucleotide 1s complementary to SEQ ID NO: 2.
In certain aspects, the compound comprises a modified oligonucleotide consisting of 10 to 30 linked
nucleosides complementary within nucleotides 155594-155613, 72107-72126, 153921-153940, 159252-
159267, 213425-213440, 153004-153019, 155597-155612, 248233-248248 of SEQ ID NO: 2.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate
oroup, wherein the modified oligonucleotide consists of 10 to 30 linked nucleosides and having a nucleobase

sequence comprising the nucleobase sequence of any one of SEQ ID NOs: 20-2293.

Certain embodiments provide a compound comprising a modified oligonucleotide and a conjugate

oroup, wherem the modified oligonucleotide consists of the nucleobase sequence of any one of SEQ ID NOs:

20-2293.

In certain embodiments, a compound comprising an antisense compound or oligonucleotide and a
conjugate group, wheren the antisense compound or oligonucleotide 1s targeted to a growth hormone
receptor nucleic acid and 18 complementary within the following nucleotide regions of SEQ ID NO: 1: 30-51,
63-82, 103-118, 143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887, 923-973, 978-
996, 1127-1142, 1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597-1634, 1641 -
1660, 1683-1698, 1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-2683, 2685-
27719, 2739-2770, 2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-3386, 3518-
3542, 3975-3990, 4041-4087,4418-4446, 4528-4546, 7231-7246, 7570-7585, 8395-8410, 9153-9168, 9554-
9569, 9931-9946, 10549-10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489, 12905-12920,
13400-13415, 13717-13732, 14149-14164, 14540-145535, 15264-15279, 15849-15864, 16530-16545, 17377-
17392, 17581-17596, 17943-17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829, 20365-20380,
20979-20994, 21566-21581, 22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-30260, 30550-
30565, 30915-30930, 31468-31483, 32366-32381, 32897-32912, 33187-33202, 33780-33795, 34407-34422,
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34846-34861, 35669-35684, 36312-36327, 36812-368277, 37504-37519, 38841-38856, 40250-402635, 40706-
40721, 40922-40937, 41424-41439,41999-42014, 42481-42496, 42°700-42°715, 43291-433006, 43500-43515,
4394°7-43962, 44448-44463, 45162-45177, 46010-46025, 46476-46491, 47447-47462,47752-47767, 48001 -
48016, 48423-4843%, 50195-50210, 50470-50485, 51104-51119,51756-51771, 52015-52030, 52230-52245,
32588-52603, 53532-53547, or 54645-54660.

In certain embodiments, a compound comprising an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to a growth hormone
receptor nucleic acid and targets the following nucleotide regions of SEQ ID NO: 1: 30-51, 63-82, 103-118,
143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887, 923-973, 978-996, 1127-1142,
1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597-1634, 1641-1660, 1683-1698,
1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-2683, 2685-2719, 2739-2770,
2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-3386, 3518-3542, 3975-3990,
4041-4087, 4418-4446, 45284546, 7231-7246, 7570-7585, 8395-8410, 9153-9168, 9554-9569, 9931-9946,
10549-10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489, 12905-12920, 13400-13415, 13717-
13732, 14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-16545, 17377-17392, 17581-17596,
17943-17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829, 20365-20380, 20979-20994, 21566-
21581, 22150-22165, 22803-22818, 29049-290064, 29554-29569, 30245-30260, 30550-30565, 30915-30930,
31468-31483,32366-32381, 32897-32912, 33187-33202, 33780-337935, 34407-34422, 34846-34861, 35669-
35684, 36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-40265, 40706-40721, 40922-40937,
41424-41439,41999-42014, 42481-42496, 42700-42715, 43291-43306, 43500-43515, 43947-43962, 44448-
44463, 45162-45177, 46010-46025, 46476-46491, 47447-47462,47752-47767, 48001-48016, 48423-4843%,
50195-50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030, 52230-52245, 52588-52603, 53532-
53547, or 54645-54660.

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wheren the antisense compound or oligonucleotide 1s targeted to a region of a growth
hormone receptor nucleic acid. In certain embodiments, such compounds or oligonucleotides targeted to a
region of a GHR nucleic acid have a contiguous nucleobase portion that 1s complementary to an equal length
nucleobase portion of the region. For example, the portion can be at leastan 8,9, 10, 11, 12, 13, 14, 15, 0r 16
contiguous nucleobases portion complementary to an equal length portion of a region recited herein. In
certain embodiments, such compounds or oligonucleotide target the following nucleotide regions of SEQ ID
NO: 1: 30-51, 63-82, 103-118, 143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887,
923-973,978-996, 1127-1142, 1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597 -
1634, 1641-1660, 1683-1698, 1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-
2683,2685-2719, 2739-2770, 2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-

3386, 3518-3542, 3975-3990,4041-4087, 4418-4446, 4528-4546, 7231-7246, 7570-7585, 8395-8410, 9153-
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9168, 9554-9569, 9931-9946, 10549-10564, 11020-11035, 11793-11808, 12214-12229, 12474-124%9,
12905-12920, 13400-13415, 13717-13732, 14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-
16545, 17377-17392, 17581-17596, 17943-179358, 18353-18368, 18636-18651, 19256-19271, 19814-19829,
20365-20380, 20979-20994, 21566-21581, 22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-
30260, 30550-30565, 30915-30930, 31468-31483, 323606-32381, 32897-32912, 33187-33202, 33780-33793,
34407-34422, 34846-34861, 35669-35684, 36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-
40265, 40706-40721, 40922-40937, 41424-41439, 41999-42014, 42481-42496, 42700-42715, 43291-43306,
43500-43515,439477-43962, 44448-44463, 45162-45177, 46010-46025, 46476-46491, 47447-47462, 47752-
47767, 48001-48016, 48423-48438, 50195-50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030,
52230-52245, 52588-52603, 53532-53547, or 54645-54660.

In certain embodiments, a compound comprising an antisense compound or oligonucleotide and a
conjugate group, wheren the antisense compound or oligonucleotide 1s targeted to a growth hormone
receptor nucleic acid 1s complementary within the following nucleotide regions of SEQ ID NO: 2: 2571 -
2586, 2867-3059, 3097-3116,3341-36935, 4024-4039, 4446-4894, 5392-5817, 6128-6265, 6499-6890, 7231 -
7246, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-11035, 11793-
12229, 12469-12920, 13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279, 15849-16001,
16253-16272, 16447-16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-18773, 19661 -
19918, 20288-20470, 20979-20994, 21215-21606, 21820-21837,22150-22165, 22518-22536, 22803-22818,
26494-26522,29049-29069, 29323-294K9, 30550-30565, 30915-31191, 31468-31483, 32363-32382, 32827 -
33202, 33635-337935, 34138-34157, 34407-34422, 34845-34864, 35466-35485, 35669-35684, 36023-36042,
36266-36327,36721-36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841-38856, 39716-
40538, 40706-40937,41164-41183,41342-41439,42141-42164,42700-42760, 43173-43537, 43765-46025,
46476-46532,48423-48438, 50072-50210, 50470-5048S5, 50719-51234, 51747-51797, 52015-52143, 52230-
52245, 52573-52652, 53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378, 65600-65615,
65988-66183, 66566-66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203-69242, 69565-
69620, 69889-701435, 70352-70584,°70925-71071,71314-71329,71617-71769, 72107-72241, 72584-72670,
73061-73076,73350-73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-75207, 75979-
76066, 76410-77095, 77292-77307, 77638-77869, 78122-78326, 79006-79021, 79478-79503, 80277-80292,
80575-80939, 81207-81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198, 83330-83416, 83884-
840063, 84381-85964, 86220-86392, 86554-86655, 86901-86920, 87181-87262, 88063-88082, 88293-88308,
88605-88967, 89160-89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292,91647-91662, 91930-
92126, 92356-92371,93190-93443,93762-94111, 94374-943K9, 94581-94653, 94839-94858, 95292-955K3,
95829-95844,96137-96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-98672, 98810-
99115, 99258-99273, 99478-99503, 99791-99858, 100281-100300, 100406-100421, 100742-100828,
101080-101103, 101242-101320, 101788-101906, 102549-102568, 103566-103625, 104067-104086,
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104277-104858, 105255-105274,106147-106364, 106632-106647, 106964-107735, 108514-10878%,
109336-1095035, 109849-109864, 110403-110442, 110701-110974, 111203-111322, 112030-112049,
112499-112514, 112842-112861, 113028-113056, 113646-113665, 113896-113911, 114446-114465,
115087-115106, 119269-119284, 119659-119703, 120376-120497, 120738-1208435, 121209-121228%,
121823-122013, 122180-122199, 122588-122°770, 123031-123050, 123152-123167, 123671-124055,
124413-124608, 125178-125197, 125533-125616, 126357-126434, 126736-126751, 126998-127236,
127454-127682, 128467-128482, 128813-129111, 129976-130013, 130308-130323, 131036-131056,
131286-131305, 131676-131691, 132171-132517, 133168-133241, 133522-133877, 134086-134101,
134240-134259, 134441-134617, 135015-135030, 135431-135519, 135818-135874, 136111-136130,
136282-136595, 136996-137152, 1377372-137387, 137750-137765, 138048-138067, 138782-139840,
140343-14035%, 140593-140701, 141116-141131, 141591-141719, 142113-142342, 143021-143048,
143185-143486, 143836-144109, 144558-144650, 144990-145078, 145428-1455235, 145937-145952,
146235-146386, 147028-147043, 147259-147284, 147671-147686, 148059-148154, 148564-148579,
148904-149084, 149491-1495006, 149787-149877, 150236-150251, 150588-151139, 151373-151659,
152201-152388, 152549-152771, 153001-153026, 153349-153364, 153831-154112, 154171-1541%6,
154502-154521, 154724-154828, 155283-155304, 155591-155616, 155889-155992, 156233-156612,
15684°7-156907, 157198-157223, 157330-157349, 157552-157567, 157927-158029, 158542-158631,
159216-159267, 159539-159793, 160352-160429, 160812-160827, 161248-161267, 161461-161607,
161821-161969, 162064-162083, 162132-162147, 162531-162770, 163019-163557, 164839-165059,
165419-165575, 165856-165875, 166241-166450, 166837-166852, 167107-167122, 168004-168019,
168760-168823, 169062-169092, 169134-169153, 169601-169711, 170081-170291, 170407-170426,
170703-170814, 171021-171036, 171207-171226, 171431-171568, 171926-171945, 172447-172462,
172733-172956, 173045-173756, 174122-174885, 175014-177830, 178895-180539, 181514-187644,
187857-189904, 190109-194159, 194425-195723, 196536-196873, 197326-197961, 198145-198170,
198307-198381, 198715-199007, 199506-199563, 199816-19983%, 200249-2006335, 201258-201861,
202079-202094, 202382-202717, 203098-203934, 204181-204740, 205549-205915, 206412-206764,
207510-207532, 209999-210014, 210189-210296, 210502-210583, 210920-211418, 211836-212223,
212606-212816, 213025-213044, 213425-213440, 213825-213933, 2144779-21449%, 214622-214647,
214884-214951, 215446-215508, 215932-215951, 216192-217595, 218132-218248, 218526-218541,
218734-21219037, 219342-219633, 219886-220703, 221044-221059, 221483-221607, 221947-221962,
222569-222584, 222914-222998, 223436-223451, 223948-224122, 224409-224430, 224717-224769,
225133-225148, 225436-225761, 226785-22689%, 227025-227040, 227218-227251, 227485-2277500,
227914-228837,229174-229189, 229423-22943%, 229615-229640, 230042-230057, 230313-2305935,
231218-231345,231817-232037, 232088-232408, 232823-232848, 232884-232899, 233210-2332235,
233623-233640, 23444°7-2344606, 234876-234918, 235258-235328, 235770-235785,236071-236213,
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236684-23°7196, 237585-237698, 237949-237557, 2448°73-244897, 245319-245334, 2457701-245780,
246152-246523, 246936-247031, 247203-247240, 247431-247450, 247644-247659, 248223-248363,
248694-248762, 249494-249509, 250001-250020, 250693-250708, 251214-251233,251601-251637,
251950-252060, 252665-252680, 252838-252863, 253140-253166, 253594-253819, 254036-254083,
254246-254345, 254641-254660, 254905-254920, 255397-255422, 255618-255633,255992-256704,
257018-257092, 2577317-257332,257818-259305, 259500-259515, 261294-261656, 262021-2620306,
262453-262779, 263338-266518, 266861-267131,2673°75-268031, 268366-269447, 270038-271850,
271950-271969, 272631-274145, 2'74205-275747, 275808-276636, 276932-277064, 277391-2783%0,
278932-279063, 279303-281001, 281587-281610, 282229-283668, 290035-290474, 290924-292550,
292860-294408, 295475-297012,297587-298115,298161-298418, 298489-298738, 299082-2991¥7,
299276-299669, 299723-299749, 299788-300504, or 300835-3012953.

In certain embodiments, a compound comprising an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to a growth hormone
receptor nucleic acid targets the following nucleotide regions of SEQ ID NO: 2:: 2571-2586, 2867-3059,
3097-3116, 3341-36935, 40244039, 4446-4894, 5392-5817, 6128-6265, 6499-6890, 7231-7246, 8395-8410,
9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-11035, 11793-12229, 12469-12920,
13351-13415,13717-13732, 14149-14164, 14361-14555, 14965-15279, 15849-16001, 16253-16272, 16447 -
16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-18773, 19661-19918, 20288-20470,
20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536, 22803-22818§, 26494-26522, 29049-
29069, 29323-29489, 30550-30565, 30915-31191, 31468-31483, 32363-32382, 32827-33202, 33635-33793,
34138-34157, 34407-34422, 34845-34864, 35466-35485, 35669-35684, 36023-36042, 36266-36327, 36721 -
36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841-38856, 39716-40538, 40706-40937,
41164-41183,41342-41439,42141-42164, 42700-42760, 43173-43537, 43765-46025, 46476-46532, 48423 -
48438, 50072-50210, 50470-50485, 50719-51234, 51747-51797, 52015-52143, 52230-52245, 52573-52652,
53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378, 65600-65615, 65988-66183, 66566-
66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203-69242, 69565-69620, 69889-70145,
70352-70584,70925-71071, 71314-71329, 71617-71769, 72107-72241, 72584-72670, 73061-73076, 73350-
73369, 73689-73723,74107-74131,74317-74557, 74947-75009, 75192-75207, 75979-76066, 76410-77093,
77292-T77307,77638-77869, 78122-78326, 79006-79021, 79478-795035, 80277-80292, 80575-80939, 81207-
81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198%, 83330-83416, 83884-840063, 84381-85964,
86220-86392, 86554-866535, 86901-86920, 87181-87262, 88063-88082, 88293-88308, 88605-88967, 89160-
89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292,91647-91662, 91930-92126, 92356-92371,
93190-93443,93762-94111, 94374-94389, 94581-94653, 94839-94858, 95292-95583, 95829-95844, 961377 -
96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-98672, 98810-99115, 99258-99273,
994°78-99503, 99791-99858, 100281-100300, 100406-100421, 100742-100828, 101080-101103, 101242-
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101320, 101788-101906, 102549-102568, 103566-103625, 104067-104086, 104277-104858, 105255-
105274, 106147-106364, 106632-106647, 106964-107735, 108514-108788, 109336-109505, 109849-
109864, 110403-110442, 110701-110974, 111203-111322, 112030-112049, 112499-112514, 112842-
112861, 113028-113056, 113646-113665, 113896-113911, 114446-114465, 115087-115106, 119269-
119284, 119659-119703, 1203776-120497, 120738-120845, 121209-121228, 121823-122013, 122180-
122199, 122588-1227770, 123031-123050, 123152-123167, 123671-124055, 124413-124608, 125178-
125197, 125533-125616, 126357-126434, 126736-126751, 126998-127236, 127454-127682, 128467 -
128482, 128813-129111, 129976-130013, 130308-130323, 131036-131056, 131286-131305, 131676-
131691, 132171-132517, 133168-133241, 133522-133877, 134086-134101, 134240-134259, 134441 -
134617, 135015-135030, 135431-135519, 135818-135874, 136111-136130, 136282-1363593, 136996-
137152, 137372-137387, 137750-1377765, 138048-138067, 138782-139840, 140343-14035%8, 140593 -
140701, 141116-141131, 141591-141719, 142113-142342, 143021-143048, 143185-143486, 143836-
144109, 144558-144650, 144990-145078, 145428-145525, 145937-145952, 146235-146386, 147028-
147043, 147259-147284, 147671-147686, 148059-148154, 148564-148579, 148904-149084, 149491 -
149506, 149787-149877, 150236-150251, 150588-151139, 151373-151659, 152201-152388, 152549-
152771, 153001-153026, 153349-153364, 153831-154112, 154171-154186, 154502-154521, 154724-
154828, 155283-155304, 155591-155616, 155889-155992, 156233-156612, 156847-156907, 15719%-
157223, 157330-157349, 157552-157567, 157927-158029, 158542-158631, 159216-159267, 159539-
159793, 160352-160429, 160812-160827, 161248-161267, 161461-161607, 161821-161969, 162064-
162083, 162132-162147, 162531-162770, 163019-163557, 164839-165059, 165419-165575, 165856-
165875, 166241-166450, 166837-166852, 167107-167122, 168004-168019, 168760-168823, 169062-
169092, 169134-169153, 169601-169711, 170081-170291, 170407-170426, 170703-170814, 171021-
171036, 171207-171226, 171431-171568, 171926-171945, 172447-172462, 172733-172956, 173045-
173756, 174122-174885, 175014-177830, 178895-180539, 181514-187644, 187857-189904, 190109-
194159, 194425-195723, 196536-196873, 197326-197961, 198145-198170, 198307-19838&81, 198715-
199007, 199506-199563, 199816-199838, 200249-200635, 201258-201861, 202079-202094, 2023 82-
202717, 203098-203934, 204181-204740, 205549-205915, 206412-206764, 207510-207532, 209999-
210014, 210189-210296, 210502-210583, 210920-211418, 211836-212223, 212606-212816, 213025-
213044, 213425-213440, 213825-213933, 214479-214498%, 214622-214647, 214884-214951, 215446-
215508, 215932-215951, 216192-217595, 218132-218248, 218526-218541, 218734-21219037, 219342-
219633, 219886-220705, 221044-221059, 221483-221607, 22194°7-221962, 222569-222584, 2229 14-
222998, 223436-223451, 223948-224122, 224409-224430, 22471°7-224769, 225133-225148, 225436-
225761, 226785-226898, 22°7025-227040, 227218-227251, 227485-227500, 227914-228837, 229174-
229189, 229423-22943%, 229615-229640, 230042-230057, 230313-2303595, 231218-231345, 231817-
232037, 232088-232408, 232823-232848, 232884-232899, 233210-233225, 233623-233646, 234447 -
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234466, 234876-234918, 235258-235328, 235770-235785, 236071-236213, 236684-237196, 237585-
237698, 237949-23°7557, 244873-244897, 245319-245334, 245701-245780, 246152-246523, 246936-
247031, 2477203-247240, 247431-247450, 247644-247659, 248223-248363, 248694-248762, 249494 -
249509, 250001-250020, 250693-250708, 251214-251233, 251601-251637, 251950-252060, 252665 -
252680, 252838-252863, 253140-253166, 253594-253819, 254036-254083, 254246-254345, 254641 -
254660, 254905-254920, 255397-255422, 255618-255633, 255992-256704, 257018-257092, 257317 -
257332, 257818-259305, 259500-259515, 261294-261656, 262021-262036, 262453-262779, 2633 38-
266518, 266861-267131, 267375-268051, 268366-26944°7, 270038-271850, 271950-271969, 272631 -
274145, 274205-275747, 275808-276636, 276932-277064, 277391-278380, 278932-279063, 279303 -
281001, 281587-281610, 282229-283668, 290035-290474, 290924-292550, 292860-294408, 295475-
297012, 297587-2981135, 298161-298418, 298489-298738, 299082-299187, 299276-299669, 299723 -
299749, 299788-300504, or 300835-301295.

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to a region of a growth
hormone receptor nucleic acid. In certain embodiments, such compounds or oligonucleotides targeted to a
region of a GHR nucleic acid have a contiguous nucleobase portion that 1s complementary to an equal length
nucleobase portion of the region. For example, the portion can be at leastan 8,9, 10, 11, 12, 13, 14, 15, 0or 16
contiguous nucleobases portion complementary to an equal length portion of a region recited herein. In
certain embodiments, such compounds or oligonucleotide target the following nucleotide regions of SEQ ID
NO: 2::2571-2586, 2867-3059, 3097-3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817, 6128-6263,
6499-6890, 7231-7246, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-
11035, 11793-12229, 12469-12920, 13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279,
15849-16001, 16253-16272, 164477-16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-
18773, 19661-19918, 20288-20470, 20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536,
22803-22818, 26494-26522, 29049-29069, 29323-29489, 30550-30565, 30915-31191, 31468-31483, 32363-
32382, 32827-33202, 33635-33795, 34138-34157, 34407-34422, 34845-34864, 35466-35485, 35669-35684,
36023-36042, 36266-36327, 36721-36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841 -
38856, 39716-40538, 40706-40937,41164-41183,41342-41439,42141-42164, 42700-42760, 43173-435377,
43765-46025, 46476-46532, 48423-48438, 50072-50210, 50470-50485, 50719-51234,51747-51797, 5201 5-
52143, 52230-52245, 52573-52652, 53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378,
65600-65615, 65988-66183, 66566-66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203 -
69242, 69565-69620, 69889-70145,70352-70584, 70925-71071, 71314-71329, 71617-71769, 72107-72241,
72584-72670,73061-73076, 73350-73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-
75207, 75979-76066, 76410-77095, 77292-77307, 77638-77869, 78122-78326, 79006-79021, 79478-79505,
80277-80292, 80575-80939, 81207-81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198, 83330-
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83416, 83884-84003, 84381-85964, 86220-86392, 86554-86655, 86901-86920, 87181-87262, 88063-88082,
88293-88308, 88605-88967, 89160-89175, 89940-90253, 90473-90528, 91073-91088, 91273-91292, 9164 7-
91662, 91930-92126, 92356-92371,93190-93443,93762-94111, 94374-94389, 94581-94653, 94839-94K35%,
95292-95583, 95829-95844, 96137-96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-
98672, 98810-99115, 99258-99273, 99478-99503, 99791-99858, 100281-100300, 100406-100421, 100742-
100828, 101080-101103, 101242-101320, 101788-101906, 102549-10256%, 103566-103625, 104067 -
104086, 1042777-104858, 105255-105274, 106147-106364, 106632-1066477, 106964-107735, 108514-
108788, 109336-109505, 109849-109864, 110403-110442, 110701-110974, 111203-111322, 112030-
112049, 112499-112514, 112842-112861, 113028-113056, 113646-113665, 113896-113911, 114446-
114465, 115087-115106, 119269-119284, 119659-119703, 120376-120497, 120738-120845, 121209-
121228, 121823-122013, 122180-122199, 122588-122770, 123031-123050, 123152-123167, 123671-
124055, 124413-124608, 125178-125197, 125533-125616, 126357-126434, 126736-126751, 12699%-
127236, 127454-127682, 128467-128482, 128813-129111, 129976-130013, 130308-130323, 131036-
131056, 131286-131305, 131676-131691, 132171-132517, 133168-133241, 133522-133877, 134086-
134101, 134240-134259, 134441-134617, 135015-135030, 135431-135519, 135818-135874, 136111-
136130, 136282-136595, 136996-137152, 137372-137387, 13°7750-137765, 138048-138067, 138782-
139840, 140343-140358, 140593-140701, 141116-141131, 141591-141719, 142113-142342, 143021 -
143048, 143185-143486, 143836-144109, 144558-144650, 144990-145078, 145428-145525, 145937 -
145952, 146235-146386, 147028-147043, 147259-147284, 147671-147686, 148059-148154, 148564-
148579, 148904-149084, 149491-1495006, 149787-149877, 150236-150251, 150588-151139, 151373-
1516359, 152201-152388, 152549-152771, 153001-153026, 153349-153364, 153831-154112, 154171-
154186, 154502-154521, 154724-154828, 155283-155304, 155591-155616, 155889-155992, 15623 3-
156612, 156847-156907, 157198-157223, 157330-157349, 157552-1575677, 157927-158029, 158542-
158631, 159216-159267, 159539-159793, 160352-160429, 160812-160827, 161248-161267, 161461 -
161607, 161821-161969, 162064-162083, 162132-162147, 162531-162770, 163019-163557, 164839-
165059, 165419-165575, 165856-165875, 166241-166450, 166837-166852, 167107-167122, 168004-
168019, 168760-168823, 169062-169092, 169134-169153, 169601-169711, 170081-170291, 170407-
170426, 170703-170814, 171021-171036, 171207-171226, 171431-171568, 171926-171945, 172447-
172462, 172733-172956, 173045-173756, 174122-174885, 175014-177830, 178895-180539, 181514-
187644, 187857-189904, 190109-194159, 194425-195723, 196536-196873, 197326-197961, 198145-
198170, 198307-198381, 198715-199007, 199506-199563, 199816-199838, 200249-200635, 20125%-
201861, 202079-202094, 202382-202717, 203098-203934, 204181-204740, 205549-2059135, 2064 12-
206764, 207510-207532, 209999-210014, 210189-210296, 210502-210583, 210920-211418, 211836-
212223, 212606-212816, 213025-213044, 213425-213440, 213825-213933, 214479-21449%, 214622-
214647, 214884-214951, 215446-215508, 215932-215951, 216192-217595, 218132-218248, 218526-
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218541, 218734-21219037,219342-219633, 219886-220705, 221044-221059, 221483-221607, 221947 -
221962, 222569-222584, 222914-222998, 223436-223451, 223948-224122, 224409-224430, 224717 -
224769, 225133-225148, 225436-225761, 226785-226898, 227025-227040, 227218-227251, 227485-
227500, 227914-228837, 229174-229189, 229423-229438, 229615-229640, 230042-230057, 2303 13-
230595, 231218-2313435, 231817-232037, 232088-232408, 232823-232848, 232884-232899, 233210-
233225, 233623-233646, 234447-234466, 234876-234918, 235258-235328,235770-235785, 236071 -
236213, 236684-237196, 237585-237698, 237949-237557, 244873-244897, 245319-245334, 245701 -
245780, 246152-246523, 246936-247031, 247203-247240, 247431-247450, 247644-247659, 248223 -
248363, 248694-248762, 249494-249509, 250001-250020, 250693-250708, 251214-251233, 251601 -
251637, 251950-252060, 252665-252680, 252838-252863, 253140-253166, 253594-253819, 254036-
254083, 254246-2543435, 254641-254660, 254905-254920, 2553977-255422, 255618-255633, 255992-
256704, 257018-257092, 257317-257332, 257818-259305, 259500-259515, 261294-261656, 262021 -
262036, 262453-262779, 263338-266518, 266861-267131, 267375-268051, 268366-269447, 277003 8-
271850, 271950-271969, 272631-274145, 274205-275747, 275808-276636, 276932-2770064, 277391 -
278380, 278932-279063, 279303-281001, 281587-281610, 282229-283668, 290035-290474, 290924-
292550, 292860-294408, 295475-297012, 297587-298115, 298161-298418, 298489-298738, 299082-
299187, 299276-299669, 299723-299749, 299788-300504, or 300835-301295.

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to target intron 1 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 3058-144965 (intron 1) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 2 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 145047-208139 (intron 2) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 3 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within

nucleotides 208206-267991 (intron 3) of a growth hormone receptor nucleic acid having the nucleobase
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sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 4 of a growth
hormone receptor nucleic acid. In certamn aspects, antisense compounds or oligonucleotides target within
nucleotides 268122-274018 (intron 4) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 5 of a growth
hormone receptor nucleic acid. In certamn aspects, antisense compounds or oligonucleotides target within
nucleotides 274192-278925 (intron 5) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 6 of a growth
hormone receptor nucleic acid. In certamn aspects, antisense compounds or oligonucleotides target within
nucleotides 279105-290308 (intron 6) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 7 of a growth
hormone receptor nucleic acid. In certamn aspects, antisense compounds or oligonucleotides target within
nucleotides 290475-292530 (intron 7) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 8 of a growth
hormone receptor nucleic acid. In certamn aspects, antisense compounds or oligonucleotides target within
nucleotides 292622-297153 (intron 8) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).
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In certain embodiments, a compound comprises an antisense compound or oligonucleotide and a
conjugate group, wherein the antisense compound or oligonucleotide 1s targeted to intron 9 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 297224-297554 (intron 9) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001

to 42714000).

In certamn embodiments, any of the foregoing compounds or oligonucleotides comprises at least one

modified mternucleoside linkage, at least one modified sugar, and/or at least one modified nucleobase.

In certain embodiments, any of the foregomng compounds or oligonucleotides comprises at least one
modified sugar. In certain aspects, at least one modified sugar comprises a 2’-O-methoxyethyl group. In
certain aspects, at least one modified sugar 1s a bicyclic sugar, such as a 4’-CH(CH3)-O-2" group, a 4’-CH2-
O-2’ group, or a 4’-(CH2)2-O-2’group.

In certain aspects, the modified oligonucleotide comprises at least one modified mternucleoside

linkage, such as a phosphorothioate internucleoside linkage.

In certain embodiments, any of the foregomng compounds or oligonucleotides comprises at least one

modified nucleobase, such as S-methylcytosine.
In certain embodiments, any of the foregoing compounds or oligonucleotides comprises:
a gap segment consisting of linked deoxynucleosides;
a 5’ wing segment consisting of linked nucleosides; and
a 3” wing segment consisting of linked nucleosides;

wherein the gap segment 1s positioned between the 5° wing segment and the 3 wing segment and wherein

cach nucleoside of each wing segment comprises a modified sugar.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to

30 linked nucleosides having a nucleobase sequence comprising the sequence recited in SEQ ID NO: 918,

479,703, 1800, 1904, 2122, 2127, or 2194.

In certain aspects, the modified oligonucleotide has a nucleobase sequence comprising the sequence

recited m SEQ ID NOs: 918, 479 or 703, wherein the modified oligonucleotide comprises
a gap segment consisting of ten linked deoxynucleosides;
a 5’ wing segment consisting of five linked nucleosides; and

a 3’ wing segment consisting of five linked nucleosides;
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wherein the gap segment 18 positioned between the 5° wing segment and the 3 wing segment, wherein each
nucleoside of each wing segment comprises a 2’-O-methoxyethyl sugar; wherein each internucleoside

linkage 1s a phosphorothioate linkage and wheremn each cytosine 1s a S-methylcytosine.

In certain aspects, the modified oligonucleotide has a nucleobase sequence comprising the sequence
recited m SEQ ID NOs: 1800, 1904, 2122, 2127, or 2194, wherein the modified oligonucleotide comprises of
nucleosides that have either a MOE sugar modification, an (S)-cEt sugar modification, or a deoxy
modification; wherein each ternucleoside linkage 1s a phosphorothioate linkage; and wherein each cytosine

1s a S-methylcytosine.

In certain embodiments, a compound comprises a single-stranded modified oligonucleotide and a
conjugate group, wherem the modified oligonucleotide consists of 20 linked nucleosides and has a
nucleobase sequence comprising the sequence recited in SEQ ID NOs: 918, 479 or 703, whereimn the modified

oligonucleotide comprises
a gap segment consisting of ten linked deoxynucleosides;
a 5” wing segment consisting of five linked nucleosides; and
a 3’ wing segment consisting of five linked nucleosides;

wherein the gap segment 1s positioned between the 5° wing segment and the 3 wing segment, wheremn each
nucleoside of cach wing segment comprises a 2’-O-methoxyethyl sugar; wherein each internucleoside

linkage 1s a phosphorothioate linkage and wherein each cytosine 1s a S-methylcytosine.

In certain embodiments, a compound comprises a smgle-stranded modified oligonucleotide and a
conjugate group, wherem the modified oligonucleotide consists of 16 linked nucleosides and has a
nucleobase sequence comprising the sequence recited in SEQ ID NOs: 1800, 1904, 2122, 2127, or 2194,
wherein the modified oligonucleotide comprises of nucleosides that have either a MOE sugar modification,
an (S)-cEt sugar modification, or a deoxy modification; wheremn ecach internucleoside linkage 1S a

phosphorothioate linkage; and wherein each cytosine i1s a S-methylcytosine.

In certain embodiments, a compound comprises an ISIS oligonucleotide targeting GHR and a

conjugate group. For mstance, in certain embodiments, a compound comprises ISIS 532401and a conjugate
group.

In any of the foregoing embodiments, the compound or oligonucleotide can be at least 80%, at least
81%, at least 82%, at least 83%, at least 84%, at least 85%, at least 86%, at least 87%, at least 88%, at least
89%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 98%, at least 99%, or 100% complementary to a nucleic acid encoding growth hormone

receptor.
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In any of the foregoing embodiments, the nucleic acid encoding growth hormone receptor can

comprise the nucleotide sequence of any one of SEQ ID NOs: 1-19.
In any of the foregoing embodiments, the compound or oligonucleotide can be single-stranded.
In any of the foregoing embodiments, the compound or oligonucleotide can be double-stranded.

In certain embodiments, at least one internucleoside linkage of the modified oligonucleotide 1s a modified

internucleoside linkage.
In certain embodiments, at least one modified mternucleoside linkage of the modified oligonucleotide
1s a phosphorothioate internucleoside linkage.

In certain embodiments, the modified oligonucleotide comprises at least 1,2,3,4,5,6,0r7

phosphodiester internucleoside linkages.

In certain embodiments, ¢ach internucleoside linkage of the modified oligonucleotide 1s selected

from a phosphodiester internucleoside linkage and a phosphorothioate mternucleoside linkage.

In certain embodiments, each internucleoside linkage of the modified oligonucleotide 1s a

phosphorothioate linkage.

In certain embodiments, at least one nucleoside of the modified oligonucleotide comprises a modified

nucleobase.
In certain embodiments, the modified nucleobase 1s a S-methylcytosine.
In certain embodiments, the modified oligonucleotide comprises at least one modified sugar.
In certamn embodiments, the modified sugar 1s a 2° modified sugar, a BNA, or a THP.

In certain embodiments, the modified sugar 1s any of a 2’-O-methoxyethyl, 2°-O-methyl, a

constraimned ethyl, a LNA, or a 3’-fluoro-HNA.

In certain embodiments, the compound comprises at least one 2°-O-methoxyethyl nucleoside, 2°-O-

methyl nucleoside, constrained ethyl nucleoside, LNA nucleoside, or 3’-fluoro-HNA nucleoside.
In certain embodiments, the modified oligonucleotide comprises:
a gap segment consisting of 10 linked deoxynucleosides;
a 5” wing segment consisting of 5 linked nucleosides; and
a 3” wing segment consisting of 5 linked nucleosides;

wherein the gap segment 1s positioned between the 5° wing segment and the 3° wing segment and wherein

cach nucleoside of each wing segment comprises a modified sugar.
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In certain embodiments, the modified oligonucleotide consists of 20 linked nucleosides.
In certain embodiments, the modified oligonucleotide consists of 19 linked nucleosides.
In certain embodiments, the modified oligonucleotide consists of 18 linked nucleosides.

Certain embodiments provide compounds consisting of a conjugate group and a modified

oligonucleotide according to the followmg formula: mCes mCes Aes mCes mCes Tds Tds Tds Gds Gds Gds
Tds Gds Ads Ads Tes Aes Ges mCes Ae; wherein,

A = an adenine,
mC = a 5’-methylcytosine
(G = a guanine,
T = a thymine,
¢ = a 2’-O-methoxyethyl modified nucleoside,
d = a 2’-decoxynucleoside, and
s = a phosphorothioate mternucleoside linkage.

In certain embodiments, a compound comprises an ISIS oligonucleotide targeting GHR conjugated to
GalNAc on the 5° end. For instance, i certain embodiments, a compound comprises ISIS 532401 conjugated
to GalNAc on the 5 end. . In further embodiments, the compound has the following chemical structure
comprising or consisting of ISIS 532401 with 5°-X, wherein X 1s a conjugate group comprising GalNAc as

described herein:
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wherein X 1s a conjugate group comprising GalNAc.

In certain embodiments, a compound comprises an ISIS oligonucleotide targeting GHR conjugated to
GalNAc, and wherein each mternucleoside linkage of the oligonucleotide 1s a phosphorothioate linkage. In
further embodiments, a compound having the following chemical structure comprises or consists of ISIS

719223 with a 5°-X, wherein X 1s a conjugate group comprising GalNAc as described herein:
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In certain embodiments, a compound comprises an ISIS oligonucleotide targeting GHR conjugated to
GalNAc, and wherein each mternucleoside linkage of the oligonucleotide 1s a phosphorothioate linkage or a
phosphodiester linkage. In further embodiments, a compound having the following chemical structure

comprises or consists of ISIS 719224 with a 5°-X, wherein X 1s a conjugate group comprising GalNAc as

described herein:
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In certain embodiments, a compound comprises an ISIS oligonucleotide targeting GHR conjugated to
GalNAc, and wherein each mternucleoside linkage of the oligonucleotide 1s a phosphorothioate linkage or a
phosphodiester linkage. In further embodiments, a compound having the following chemical structure

comprises or consists of ISIS 766720 with a 5°-X, wherein X 1s a conjugate group comprising GalNAc as

described herein:
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In certain embodiments, a compound comprises an ISIS oligonucleotide targeting GHR conjugated to
GalNAc. In further such embodiments, the compound comprises the sequence of ISIS 532401 conjugated to
5  GalNAc, and 1s represented by the following chemical structure:
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wherein either R' is —-OCH,CH,OCH; (MOE)and R” is H; or R! and R* together form a bridge, wherem R'is
—0-and R” is —-CH,-, -CH(CH5)-, or -CH,CH,-, and R' and R” are directly connected such that the resulting
bridge is selected from: -O-CH»-, -O-CH(CHj5)-, and —O-CH,CH,-; and for each pair of R® and R* on the
same ring, independently for each ring: either R’ is selected from H and -OCH,CH,OCH; and R* is H; or R’
and R” together form a bridge, wherein R’ is —O-, and R* is —CH,-, -CH(CH};)-, or -CH,CH,-and R® and R*
are directly connected such that the resulting bridge 1s selected from: -O-CH,-, -O-CH(CHj5)-, and —O-
CH,CH,-: and R’ is selected from H and —CHjs: and Z is selected from S and O,

In certain embodiments, a compound comprises an antisense oligonucleotide having a nucleobase

sequence of any of SEQ ID NOs disclosed m WO 2004/078922 and a conjugate group described herein. The
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nucleobase sequences of all of the aforementioned referenced SEQ ID NOs are incorporated by reference
herein. For example, a compound comprises an oligonucleotide disclosed m WO 2004/078922 conjugated to
GalNAc, and wherein each internucleoside linkage of the oligonucleotide 1s a phosphorothioate linkage and

has the following chemical structure:
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For example, a compound comprises an oligonucleotide disclosed in WO 2004/078922 conjugated to
GalNAc, and wherein each mternucleoside linkage of the oligonucleotide compound 1s a phosphorothioate

linkage or a phosphodiester linkage, and has the following chemical structure:
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Certain embodiments provide a composition comprising the compound of any of the aforementioned
embodiments or salt thereof and at least one of a pharmaceutically acceptable carrier or diluent. In certain
aspects, the composition has a viscosity less than about 40 centipoise (cP), less than about 30 centipose (¢cP),
less than about 20 centipose (¢P), less than about 15 centipose (CP), or less than about 10 centipose (cP). In
certain aspects, the composition having any of the aforementioned viscositiecs comprises a compound
provided hereimn at a concentration of about 100 mg/mL, about 125 mg/mL, about 150 mg/mL, about 175
mg/mL, about 200 mg/mL, about 225 mg/mL, about 250 mg/mL, about 275 mg/mL, or about 300 mg/mL. In

certain aspects, the composition having any of the aforementioned wviscosities and/or compound
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concentrations has a temperature of room temperature or about 20°C, about 21°C, about 22°C, about 23°C,

about 24°C, about 25°C, about 26°C, about 27°C, about 28°C, about 29°C, or about 30°C.

Certain embodiments provide a method of treating a disease associated with excess growth hormone
in a human comprising administering to the human a therapeutically effective amount of the compound or
composition of any of the aforementioned embodiments, thereby treating the disease associated with excess
orowth hormone. In certain aspects, the disease associated with excess growth hormone 1s acromegaly. In

certain aspects, the treatment reduces IGF-1 levels.

Certain embodiments provide a method of preventing a disease associated with excess growth
hormone 1 a human comprising administering to the human a therapeutically effective amount of a
compound or composition of any of the aforementioned embodiments, thereby preventing the discase
assoclated with excess growth hormone. In certamn embodiments, the disease associated with excess growth

hormone 1s acromegaly.

Certain embodiments provide a method of reducing growth hormone receptor (GHR) levels 1n a
human comprising administering to the human a therapeutically effective amount of the compound or
composition of any of the aforementioned embodiments, thereby reducing GHR levels mn the human. In
certain aspects, the human has a disease associated with excess growth hormone. In certain aspects, the

disease associated with excess growth hormone 1s acromegaly.

In certain aspects, the foregoing methods comprise co-administering the compound or composition
and a second agent. In certamn aspects, the compound or composition and the second agent are administered

concomitantly.
Antisense compounds

Oligomeric compounds include, but are not lmited to, oligonucleotides, oligonucleosides,
oligonucleotide analogs, oligonucleotide mimetics, antisense compounds, antisense oligonucleotides, and
siRNAs. An oligomeric compound may be “antisense” to a target nucleic acid, meaning that 1s 1s capable of

undergoing hybridization to a target nucleic acid through hydrogen bonding.

In certain embodiments, an antisense compound has a nucleobase sequence that, when written 1n the
5’ to 37 direction, comprises the reverse complement of the target segment of a target nucleic acid to which it
1s targeted. In certain such embodiments, an antisense oligonucleotide has a nucleobase sequence that, when
written 1 the 5 to 3 direction, comprises the reverse complement of the target segment of a target nucleic

acid to which 1t 1s targeted.

In certain embodiments, an antisense compound 1s 10 to 30 subunits mn length. In certain
embodiments, an antisense compound 1s 12 to 30 subunits 1n length. In certain embodiments, an antisense

compound 1s 12 to 22 subunits in length. In certain embodiments, an antisense compound 1s 14 to 30
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subunits 1n length. In certamn embodiments, an antisense compound 1s 14 to 20 subunits 1n length. In certain
embodiments, an antisense compoun 1s 15 to 30 subunits in length. In certain embodiments, an antisense
compound 1s 15 to 20 subunits 1n length. In certain embodiments, an antisense compound 1s 16 to 30
subunits 1n length. In certain embodiments, an antisense compound 1s 16 to 20 subunits 1n length. In certain
embodiments, an antisense compound 1s 17 to 30 subunits 1n length. In certain embodiments, an antisense
compound 1s 17 to 20 subunits n length. In certain embodiments, an antisense compound 1s 18 to 30 subunits
in length. In certain embodiments, an antisense compound 1s 18 to 21 subunits 1in length. In certain
embodiments, an antisense compound 1s 18 to 20 subunits 1n length. In certamn embodiments, an antisense
compound 1s 20 to 30 subunits m length. In other words, such antisense compounds are from 12 to 30 linked
subunits, 14 to 30 linked subunits, 14 to 20 subunits, 15 to 30 subunits, 15 to 20 subunits, 16 to 30 subunits,
16 to 20 subunits, 17 to 30 subunits, 17 to 20 subunits, 18 to 30 subunits, 18 to 20 subuntts, 18 to 21 subunits,
20 to 30 subunits, or 12 to 22 linked subunits, respectively. In certain embodmments, an antisense compound
1s 14 subunits 1n length. In certain embodiments, an antisense compound 1s 16 subunits in length. In certain
embodiments, an antisense compound 1s 17 subunits m length. In certain embodiments, an antisense
compound 1s 18 subunits 1n length. In certain embodiments, an antisense compound 1s 19 subunits 1n length.
In certain embodiments, an antisense compound 1s 20 subunits in length. In other embodiments, the antisense
compound 1s 8 to 80, 12 to 50, 13 to 30, 13 to 50, 14 to 30, 14 to 50, 15 to 30, 15 to 50, 16 to 30, 16 to 50, 17
to 30, 17to 50, 18 to 22, 18 to 24, 18 to 30, 18 to 50, 19 t0 22, 19 to 30, 19 to 50, or 20 to 30 linked subunits.
In certain such embodiments, the antisense compounds are §, 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, 50,
51,352,353, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,70, 71,72,73,74,75,76,77, 78,79,
or 80 linked subunits in length, or a range defined by any two of the above values. In some embodiments the

antisense compound 1s an antisense oligonucleotide, and the linked subunits are nucleotides.

In certain embodiments antisense oligonucleotides may be shortened or truncated. For example, a
single subunit may be deleted from the 5° end (5 truncation), or alternatively from the 3’ end (3’ truncation).
A shortened or truncated antisense compound targeted to a GHR nucleic acid may have two subunits deleted
from the 5° end, or alternatively may have two subunits deleted from the 3 end, of the antisense compound.
Alternatively, the deleted nucleosides may be dispersed throughout the antisense compound, for example, in
an antisense compound having one nucleoside deleted from the 5° end and one nucleoside deleted from the 3°

end.

When a single additional subunit 1s present in a lengthened antisense compound, the additional
subunit may be located at the 5° or 3” end of the antisense compound. When two or more additional subunits
are present, the added subunits may be adjacent to each other, for example, m an antisense compound having
two subunits added to the 5 end (5° addition), or alternatively to the 3” end (3° addition), of the antisense

compound. Alternatively, the added subunits may be dispersed throughout the antisense compound, for
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example, 1n an antisense compound having one subunit added to the 5° end and one subunit added to the 3°

end.

It 18 possible to increase or decrease the length of an antisense compound, such as an antisense
oligonucleotide, and/or introduce mismatch bases without eliminating activity. For example, in Woolf et al.
(Proc. Natl. Acad. Sci. USA 89:7305-7309, 1992), a series of antisense oligonucleotides 13-25 nucleobases
in length were tested for their ability to induce cleavage of a target RNA 1n an oocyte mjection model.
Antisense oligonucleotides 25 nucleobases 1n length with 8 or 11 mismatch bases near the ends of the
antisense oligonucleotides were able to direct specific cleavage of the target mRNA, albeit to a lesser extent
than the antisense oligonucleotides that contained no mismatches. Similarly, target specific cleavage was

achieved usig 13 nucleobase antisense oligonucleotides, including those with 1 or 3 mismatches.

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 bcl-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
antisense oligonucleotides, and a 28 and 42 nucleobase antisense oligonucleotides comprised of the sequence
of two or three of the tandem antisense oligonucleotides, respectively, for their ability to arrest translation of
human DHFR 1n a rabbit reticulocyte assay. Each of the three 14 nucleobase antisense oligonucleotides alone
was able to 1nhibit translation, albeit at a more modest level than the 28 or 42 nucleobase antisense

oligonucleotides.

Certain Antisense Compound Motifs and Mechanisms

In certain embodiments, antisense compounds have chemically modified subunits arranged in
patterns, or motifs, to confer to the antisense compounds properties such as enhanced inhibitory activity,

increased binding affinity for a target nucleic acid, or resistance to degradation by in vivo nucleases.

Chimeric antisense compounds typically contain at least one region modified so as to confer
increased resistance to nuclease degradation, mcreased cellular uptake, increased binding affinity for the
target nucleic acid, and/or imcreased mhibitory activity. A second region of a chimeric antisense compound
may confer another desired property e.g., serve as a substrate for the cellular endonuclease RNase H, which

cleaves the RNA strand of an RNA:DNA duplex.

Antisense activity may result from any mechanism involving the hybridization of the antisense
compound (e.g., oligonucleotide) with a target nucleic acid, wherein the hybridization ultimately results 1n a

biological effect. In certain embodiments, the amount and/or activity of the target nucleic acid 1s modulated.
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In certamm embodiments, the amount and/or activity of the target nucleic acid 1s reduced. In certain
embodiments, hybridization of the antisense compound to the target nucleic acid ultimately results n target
nucleic acid degradation. In certain embodiments, hybridization of the antisense compound to the target
nucleic acid does not result 1n target nucleic acid degradation. In certain such embodiments, the presence of
the antisense compound hybridized with the target nucleic acid (occupancy) results in a modulation of
antisense activity. In certain embodiments, antisense compounds having a particular chemical motif or
pattern of chemical modifications are particularly suited to exploit one or more mechanisms. In certain
embodiments, antisense compounds function through more than one mechanism and/or through mechanisms
that have not been clucidated. Accordingly, the antisense compounds described heren are not limited by

particular mechanism.

Antisense mechanisms mclude, without limitation, RNase H mediated antisense; RNA1 mechanisms,
which utilize the RISC pathway and mclude, without limitation, sSiRNA, ssRNA and microRNA mechanisms;
and occupancy based mechanisms. Certamn antisense compounds may act through more than one such

mechanism and/or through additional mechanisms.

RNase H-Mediated Antisense

In certain embodiments, antisense activity results at least i part from degradation of target RNA by
RNase H. RNase H 1s a cellular endonuclease that cleaves the RNA strand of an RNA:DNA duplex. It 1s
known 1n the art that single-stranded antisense compounds which are “DNA-like™ elicit RNase H activity in
mammalian cells. Accordingly, antisense compounds comprising at least a portion of DNA or DNA-like
nucleosides may activate RNase H, resulting in cleavage of the target nucleic acid. In certain embodiments,
antisense compounds that utiize RNase H comprise one or more modified nucleosides. In certain
embodiments, such antisense compounds comprise at least one block of 1-8 modified nucleosides. In certain
such embodiments, the modified nucleosides do not support RNase H activity. In certain embodiments, such
antisense compounds are gapmers, as described herein. In certain such embodiments, the gap of the gapmer
comprises DNA nucleosides. In certain such embodiments, the gap of the gapmer comprises DNA-like
nucleosides. In certain such embodiments, the gap of the gapmer comprises DNA nucleosides and DNA-like

nucleosides.

Certain antisense compounds having a gapmer motif are considered chimeric antisense compounds.
In a gapmer an internal region having a plurality of nucleotides that supports RNaseH cleavage 1s positioned
between external regions having a plurality of nucleotides that are chemically distinct from the nucleosides of
the internal region. In the case of an antisense oligonucleotide having a gapmer motif, the gap segment

generally serves as the substrate for endonuclease cleavage, while the wing segments comprise modified
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nucleosides. In certain embodiments, the regions of a gapmer are differentiated by the types of sugar
moieties comprising e¢ach distinct region. The types of sugar moieties that are used to differentiate the
regions of a gapmer may in some embodimments include B-D-ribonucleosides, B-D-deoxyribonucleosides, 2'-
modified nucleosides (such 2’-modified nucleosides may include 2°-MOE and 2°-O-CHj;, among others), and
bicyclic sugar modified nucleosides (such bicyclic sugar modified nucleosides may mclude those having a
constrained ethyl). In certain embodiments, nucleosides in the wings may include several modified sugar
moieties, including, for example 2°-MOE and bicyclic sugar moieties such as constrained ethyl or LNA. In
certain embodiments, wings may include several modified and unmodified sugar moieties. In certain
embodiments, wings may include various combinations of 2°-MOE nucleosides, bicyclic sugar moieties such

as constrained ethyl nucleosides or LNA nucleosides, and 2’-deoxynucleosides.

Each distinct region may comprise uniform sugar moieties, variant, or alternating sugar moieties.
The wing-gap-wing motif 1s frequently described as “X-Y-Z”, where “X” represents the length of the 5°-
wing, “Y” represents the length of the gap, and “Z” represents the length of the 3’-wing. “X” and “Z” may
comprise uniform, variant, or alternating sugar moieties. In certain embodiments, “X” and “Y” may include
on¢ or more 2’-deoxynucleosides.”Y” may comprise 2’-deoxynucleosides. As used herein, a gapmer
described as “X-Y-Z" has a configuration such that the gap 1s positioned immediately adjacent to each of the
5’-wing and the 3 wing. Thus, no mtervening nucleotides exist between the 5’-wing and gap, or the gap and
the 3’-wing. Any of the antisense compounds described herein can have a gapmer motif. In certain

embodiments, “X”” and “Z” ar¢ the same; in other embodiments they are different. In certamn embodiments,
“Y” 1s between € and 15 nucleosides. X, Y,orZcanbeanyof 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 25, 30 or more nucleosides.

In certain embodiments, the antisense compound targeted to a GHR nucleic acid has a gapmer motif

in which the gap consists 0of 6, 7, 8,9, 10, 11, 12, 13, 14, 15, or 16 linked nucleosides.

In certain embodiments, the antisense oligonucleotide has a sugar motif described by Formula A as

follows: (J)m-(B)n-(1)p-(B)-(A)-(D) - (A)-(B)w-(J)x-(B)y-(J).
wherein:
cach A 1s independently a 2’-substituted nucleoside;
cach B 1s independently a bicyclic nucleoside;
cach J 1s ndependently either a 2°-substituted nucleoside or a 2°-deoxynucleoside;
cach D 1s a 2’-deoxynucleoside;
mis0-4;n1s 0-2;p1s0-2;r1s0-2; t1s 0-2; vis 0-2; wi1s 0-4; x1s 0-2; y1s 0-2; z 15 0-4; g 15 6-14;
provided that:
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at least one of m, n, and r 1s other than O;
at least one of w and vy 1s other than 0;
the sum of m, n, p, r, and t 1s from 2 to 5; and

the sumof v, w, X, y, and z 1s from 2 to 5.

RNAi Compounds

In certain embodiments, antisense compounds are interfering RNA compounds (RNA1), which
include double-stranded RNA compounds (also referred to as short-interfering RNA or siRNA) and single-
stranded RNA1 compounds (or ssRNA). Such compounds work at least in part through the RISC pathway to
degrade and/or sequester a target nucleic acid (thus, include microRNA/microRNA-mimi¢c compounds). In
certain embodiments, antisense compounds comprise modifications that make them particularly suited for

such mechanisms.
i. SSRNA compounds

In certain embodiments, antisense compounds including those particularly suited for use as single-
stranded RNA1 compounds (ssRNA) comprise a modified 5’-terminal end. In certain such embodiments, the
5’-terminal end comprises a modified phosphate moiety. In certain embodiments, such modified phosphate 1s
stabilized (e.g., resistant to degradation/cleavage compared to unmodified 5°-phosphate). In certain
embodiments, such 5’-terminal nucleosides stabilize the S’-phosphorous moiety. Certain modified 5°-

terminal nucleosides may be found m the art, for example in WO/2011/139702.

In certain embodiments, the 5’-nucleoside of an ssSRNA compound has Formula Ilc:

1, J.
Jg J7
7
I,
¢

wherein:
T, 1s an optionally protected phosphorus moiety;

T, 1s an internucleoside linking group linking the compound of Formula II¢ to the oligomeric

compound;

A has one of the formulas:
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N Q; Qs

Ql o Q2 — Q3 Ql Q2 Q1
N N e N i B o G

, oo ¥ ke

Q; and Q, are¢ each, mdependently, H, halogen, C,-Cq alkyl, substituted C,-Cg alkyl, C,-Cq alkoxy,
substituted C;-Cq alkoxy, C,-Cg alkenyl, substituted C,-Cg alkenyl, C,-Cg alkynyl, substituted C,-Cq alkynyl
or N(R3)(R4);

Q3 iS O, S, N(R5) Oor C(R6)(R7),
cach Rj, R4 R5, Rg and R7 18, independently, H, C,-C¢ alkyl, substituted C,-Cg¢ alkyl or C,-Cg¢ alkoxy;

M3 iS O, S, NR14, C(R15)(R16), C(R15)(R16)C(R17)(ng), C(R15)=C(R17), OC(R15)(R16) or
OC(R5)(Bx»);

R4 18 H, C,-Cq alkyl, substituted C,-Cg alkyl, C,-Cq alkoxy, substituted C,-Cg alkoxy, C,-Cq alkenyl,
substituted C,-Cg alkenyl, C,-Cg alkynyl or substituted C,-Cq alkynyl;

Ris, Rig, Ri7 and Ryg are each, mdependently, H, halogen, C,-Cg alkyl, substituted C,-Cg alkyl, C,-Cg
alkoxy, substituted C,-Cg alkoxy, C,-Cg alkenyl, substituted C,-Cg alkenyl, C,-Cg alkynyl or substituted C,-Cs
alkynyl;

Bx; 18 a heterocyclic base moiety;

or 1f Bx; 18 present then Bx; 18 a heterocyclic base moiety and Bx; 1s H, halogen, C,-Cg alkyl,
substituted C,-Cq alkyl, C;-C¢ alkoxy, substituted C,-Cq alkoxy, C,-Cq alkenyl, substituted C,-Cq alkenyl, C,-
Cs alkynyl or substituted C,-C¢ alkynyl;

J4, J5, 