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ANTISENSE MODULATION OF FIBROBLAST GROWTH FACTOR
RECEPTOR 4 EXPRESSION

SEQUENCE LISTING

The present application 1s bemng filed along with a Sequence Listing 1n electronic format. The
Sequence Listing 1s provided as a file entitled BIOLO157WOSEQ.txt created June 15, 2012, which 1s 144
Kb 1mn size. The information 1n the electronic format of the sequence listing 1s incorporated herein by

reference 1 1ts entirety.

FIELD

Provided herein are methods, compounds, and compositions for reducing expression of fibroblast
orowth factor receptor 4 (FGFR4) mRNA and protein in an animal. Such methods, compounds, and
compositions arc useful, for example, to treat, prevent, delay or ameliorate diseases associated with

metabolic disorders, particularly disorders associated with obesity.

BACKGROUND

Obesity 1s considered a long-term metabolic disease. There are several serious medical sequelae
related to obesity. There are over 1 billion overweight individuals worldwide with 100 million clinically
obese. The increasing health care costs of treating obesity related diseases i the US alone are estimated at
over $100 billion annually. Current methods for treating obesity include behavioral modification, diet,
surgery (gastroplasty), administering pharmacecutical agents that block appetite stimulating signals or
absorption of nutrients (fat), and administering agents that increase thermogenesis or fat metabolism.
Some of these methods have disadvantages 1n that they rely on patient resolve, are invasive, or have
unwanted side eftects. An understanding of the mechanisms by which obesity 1s regulated may provide
important therapeutic information.

Obesity 1s frequently associated with insulin resistance and together constitutes risk factors for
later development of type 2 diabetes and cardiovascular diseases. Insulin resistance occurs well before
development of type 2 diabetes, and insulin 1s overproduced to compensate for the insulin resistance and
to maintain normal glucose levels. Type 2 diabetes ensues, as the pancreas can no longer produce enough
insulin to maintain normal glucose levels. Early stages of type 2 diabetes are associated with elevated
levels of insulin but as the disease progresses the pancreas may fail to produce insulin, resulting 1n
increased blood glucose levels. Diabetes 1s a significant risk factor for both heart disease and stroke and 1s

the leading cause of blindness and end-stage renal failure.
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Diabetes 1s a disorder characterized by hyperglycemia due to deficient insulin action that may
result from reduced 1nsulin production or msulin resistance or both. Diabetes mellitus 1s a polygenic
disorder aftecting a significant portion of the people 1in the world. It 1s divided into two types. In type 1
diabetes, or msulin-dependent diabetes mellitus (IDDM), patients produce little or no insulin, the
hormone that regulates glucose utilization. In type 2 diabetes, or noninsulin-dependent diabetes mellitus
(NIDDM), patients often have plasma msulin levels that are the same compared to nondiabetic humans;
however, these patients have developed a resistance to the insulin stimulating ettect of glucose and lipid
metabolism 1n the main 1insulin-sensitive tissues, 1.€., muscle, liver and adipose tissues, and the plasma
insulin levels are 1nsufficient to overcome the pronounced insulin resistance. Additionally, glucotoxicity,
which results from long-term hyperglycemia, mmduces tissue-dependent insulin resistance (Nawano et al.,
Am. J. Physiol. Endocrinol. Metab., 2’78, E535-543) exacerbating the disease. Type 2 diabetes accounts
for over 90% of all diabetes cases. It 1s a metabolic disorder characterized by hyperglycemia leading to
secondary complications such as neuropathy, nephropathy, retinopathy, hypertriglyceridemia, obesity,
and other cardiovascular discases generally referred to as metabolic syndrome.

Metabolic syndrome 1s a combination of medical disorders that increase one's risk for
cardiovascular disecase and diabetes. The symptoms, including high blood pressure, high triglycerides,
decreased HDL and obesity, tend to appear together in some individuals. Metabolic syndrome 1s known
under various other names, such as (metabolic) syndrome X, msulin resistance syndrome or Reaven's
syndrome.

Diabetes and obesity (sometimes now collectively referred to as “diabesity™) are interrelated in
that obesity 1s known to exacerbate the pathology of diabetes and greater than 60% of diabetics are obese.
Most human obesity 1s associated with insulin resistance and leptin resistance. In fact, 1t has been
suggested that obesity may have an even greater impact on insulin action than diabetes itself (Sindelka et
al., Physiol Res., 51, 85-91). Additionally, several compounds on the market for the treatment of diabetes
are known to induce weight gain, a very undesirable side effect to the treatment of this disease.
Theretore, a compound that has the potential to treat both diabetes and obesity would provide a
significant improvement over current treatments.

Fibroblast growth factor receptor 4 (also known as FGF receptor-4, TKFE; tyrosine kinase related
to fibroblast growth factor receptor; hydroxyaryl-protein kinase; tyrosylprotein kinase; Fgtrd; FGFR-4;
FGFR4; CD334, FGFR4 HUMAN and JTK?2) has high atfinity for the acidic and/or basic fibroblast
orowth factors. (Armstrong ct al., Genes Chromosomes Cancer, 4, 94-98).

Although FGFRs generally have been shown to have wide distribution throughout the body, to
date, FGFR4 has only been found 1n a few tissues. Among a wide variety of cells and tissues tested,

including human lymphocytes and macrophages, FGFR4 was found to be expressed 1n the lung and 1n
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some tumors of lung origin as well as in malignancies not derived from lung tissues. (Holtrich et al.,

Proc. Nat. Acad. Sci.,. 88, 10411-10415). FGFR4 has also been found to be expressed 1n the liver and 1n
adipose tissues. (Patel et al., JCEM, 90(2), 1226—1232). FGFR4 has also been found to be expressed 1n
certain carcinoma cell lines. (Bange et al., Cancer Res., 62, 840-847).

Additionally, FGFR4 has been shown to play a role 1n systemic lipid and glucose homeostasis.
FGFR4-deficient mice on a normal diet exhibited features of metabolic syndrome that include increase
mass of insulin resistance, 1n addition to hypercholesterolemia. FGFR4 deficiency was shown to alleviate
high-fat diet-induced fatty liver 1in a certain obese mouse model, which 1s also a correlate of metabolic
syndrome. Restoration of FGFR4, specifically in hepatocytes of FGFR4 deficient mice, decrease plasma
lipid level and restored the high fat diet-induced fatty liver but failed to restore glucose tolerance and
sensitivity to insulin. (Huang ¢t al., Diabetes, 56, 2501-2510).

Antisense mhibition of FGFR4 provides a unique advantage over traditional small molecule
inhibitors 1n that antisense mhibitors do not rely on competitive binding of the compound to the protein
and 1inhibit activity directly by reducing the expression of FGFR4. A representative United States patent
that teaches FGFR4 antisense 1nhibitors includes US. Pat. Publication No. US2010/0292140, of which 1s
herein incorporated by reference 1n its entirety. Antisense technology 1s emerging as an effective means
for reducing the expression of certain gene products and may therefore prove to be uniquely usetul 1n a
number of therapeutic, diagnostic, and research applications for the modulation of FGFR4.

There 1s a currently a lack of acceptable options for treating metabolic disorders. It 1s therefore
an object herein to provide compounds and methods for the treatment of such diseases and disorder. This
invention relates to the discovery of novel, highly potent inhibitors of FGFR4 gene expression.

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 1 their entirety.

SUMMARY

Provided herein are methods, compounds, and compositions for modulating expression of FGFR4
and treating, preventing, delaying or ameliorating diseases associated with metabolic disorders,

particularly disorders associated with obesity and/or a symptom thereof.

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 described herein, as claimed.

Herein, the use of the singular includes the plural unless specifically stated otherwise. As used herein, the
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use of “or” means “and/or” unless stated otherwise. Furthermore, the use of the term “including™ as well
as other forms, such as “includes™ and “included”, 1s not Iimiting. Also, terms such as “element” or
“component” encompass both elements and components comprising one unit and elements and
components that comprise more than one subunit, unless specifically stated otherwise.

The section headings used herein are for organizational purposes only and are not to be construed
as limiting the subject matter described. All documents, or portions of documents, cited 1n 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 .

Definitions

Unless specific definitions are provided, the nomenclature utilized 1n 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 can be used for chemical synthesis, and chemical analysis. Where permitted, all documents,
or portions of documents, cited in this application, including, but not limited to, all patents, applications,
published applications and other journal publications, GENBANK Accession Numbers and associated
sequence information obtainable through databases such as National Center for Biotechnology
Information (NCBI) and other data reterred to throughout 1n the disclosure herein are incorporated by
reterence for the portions of the document discussed herein, as well as 1n their entirety.

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

“27-0-methoxyethyl™ (also 2°-MOE and 2°-O(CH,),-OCH,) refers to an O-methoxy-cthyl
modification of the 2° position of a turosyl ring. A 2°-O-methoxyethyl modified sugar 1s a moditied
sugar.

“27-0-methoxyethyl nucleotide™ means a nucleotide comprising a 2°-O-methoxyethyl modified
sugar moiety.

37 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 S-methylcytosine 1s a modified nucleobase.

“About” means within £10% of a value. For example, 1f 1t 1s stated, “a marker may be increased

by about 50%7, 1t 1s implied that the marker may be increased between 45%-55%.
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“Active pharmaceutical agent” means the substance or substances in a pharmaceutical
composition that provide a therapeutic benefit when administered to an individual. For example, in
certain embodiments an antisense oligonucleotide targeted to FGFR4 1s an active pharmaceutical agent.

“Active target region” or “target region” means a region to which one or more active antisense
compounds 1s targeted. “Active antisense compounds” means antisense compounds that reduce target
nucleic acid levels or protein levels.

“Adipogenesis” means the development of fat cells from preadipocytes. “Lipogenesis™ means the
production or formation of fat, either fatty degeneration or fatty ifiltration.

“Adipose tissue” or “body fat” or ““fat depot” 1s loose connective tissue composed of adipocytes.
Two types of adipose tissue exist: white adipose tissue (WAT) and brown adipose tissue (BAT).

“Adiposity” or “Obesity” refers to the state of being obese or an excessively high amount of body
fat or adipose tissue 1n relation to lean body mass. The amount of body fat includes concern for both the
distribution of fat throughout the body and the size and mass of the adipose tissue deposits. Body fat
distribution can be estimated by skin-fold measures, waist-to-hip circumtference ratios, or techniques such
as ultrasound, computed tomography, or magnetic resonance imaging. According to the Center for
Discase Control and Prevention, mndividuals with a body mass index (BMI) of 30 or more are considered
obese. The term "Obesity” as used herein includes conditions where there 1s an increase 1n body fat
beyond the physical requirement as a result of excess accumulation of adipose tissue 1n the body. The
term “obesity” includes, but 1s not limited to, the following conditions: adult-onset obesity; alimentary
obesity; endogenous or mmflammatory obesity; endocrine obesity; familial obesity; hyperinsulinar obesity;
hyperplastic-hypertrophic obesity; hypogonadal obesity; hypothyroid obesity; lifelong obesity; morbid
obesity and exogenous obesity.

“Administered concomitantly” refers to the co-administration of two agents in any manner 1n
which the pharmacological effects of both are manifest 1n the patient at the same time. Concomitant
administration does not require that both agents be administered 1n a single pharmaceutical composition,
1in the same dosage form, or by the same route of administration. The effects of both agents need not
manifest themselves at the same time. The effects need only be overlapping for a period of time and need
not be coextensive.

“Administering” means providing an agent to an animal, and includes, but 1s not limited to,
administering by a medical professional and self-administering.

“Agent” means an active substance that can provide a therapeutic benefit when administered to an
animal. “First Agent™ means a therapeutic compound provided herein. For example, a first agent can be

an antisense oligonucleotide targeting FGFR4. “Second agent™ means a second therapeutic compound
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described herein (e.g. a second antisense oligonucleotide targeting FGFR4) and/or a non- FGFR4
therapeutic compound.

“Amelioration” refers to a lessening of at least one indicator, sign, or symptom of an associated
disease, disorder, or condition. The severity of indicators can be determined by subjective or objective
measures, which are known to those skilled 1n the art.

“Animal” refers to a human or non-human amimal, 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 1ts target nucleic acid. In certain embodiments, antisense activity 1s a
decrease 1 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 capable of undergoing
hybridization to a target nucleic acid through hydrogen bonding.

“Antisense inhibition” means reduction of target nucleic acid levels or target protein levels 1n the
presence of an antisense compound complementary to a target nucleic acid compared to target nucleic
acid levels or target protein levels 1n the absence of the antisense compound.

“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.

“Bicyclic sugar” means a furosyl ring modified by the bridging of two non-geminal ring atoms.
A bicyclic sugar 1s a modified sugar.

“Bicyclic nucleic acid” or “BNA” refers to a nucleoside or nucleotide wherein the furanose
portion of the nucleoside or nucleotide includes a bridge connecting two carbon atoms on the furanose
ring, thercby forming a bicyclic ring system.

"Biomarker" 1s meant to designate a gene or protein or protein fragment which 1s indicative of the
cttect of an FGFR4 mhibitor. That means the "biomarker” 1s used as a detection agent.

“Cap structure™ or “terminal cap moiety” means chemical modifications, which have been
incorporated at either terminus of an antisense compound.

“Chemically distinct region™ refers to a region of an antisense compound that 1s 1n some way
chemically different than another region of the same antisense compound. For example, a region having
2" -0O-methoxyethyl nucleotides 1s chemically distinct from a region having nucleotides without 2°-O-
methoxyethyl modifications.

“Chimeric antisense compound™ means an antisense compound that has at least two chemically

distinct regions.
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“Co-administration” means administration of two or more agents to an individual. The two or
mor¢ agents can be 1n a single pharmaceutical composition, or can be 1n separate pharmaceutical
compositions. Each of the two or more agents can be administered through the same or different routes of
administration. Co-administration encompasses parallel or sequential administration.

“Cholesterol” 1s a sterol molecule found 1n the cell membranes of all animal tissues. Cholesterol
must be transported 1n an animal’s blood plasma by lipoproteins including very low density lipoprotein
(VLDL), intermediate density lipoprotein (IDL), low density lipoprotein (LDL), and high density
lipoprotein (HDL). ““Plasma cholesterol™ refers to the sum of all lipoproteins (VDL, IDL, LDL, HDL)
esterified and/or non-esteritied cholesterol present in the plasma or serum.

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

“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(CH;)-0-2".

“Constrained cthyl nucleoside™ (also cEt nucleoside) means a nucleoside comprising a bicyclic
sugar moicty comprising a 4 -CH(CH;)-O-2" bridge.

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

“Deoxyribonucleotide” means a nucleotide having a hydrogen at the 2° position of the sugar
portion of the nucleotide. Deoxyribonucleotides may be modified with any of a variety of substituents.

“Diabetes mellitus” or "diabetes” 1s a syndrome characterized by disordered metabolism and
abnormally high blood sugar (hyperglycemia) resulting from insufticient levels of insulin or reduced
insulin sensitivity. The characteristic symptoms are excessive urine production (polyuria) due to high
blood glucose levels, excessive thirst and increased fluid intake (polydipsia) attempting to compensate for
increased urination, blurred vision due to high blood glucose ettects on the eye's optics, unexplained
weight loss, and lethargy.

“Diabetic dyslipidemia™ or “type 2 diabetes with dyslipidemia™ means a condition characterized
by Type 2 diabetes, reduced HDL-C, elevated triglycerides, and elevated small, dense LDL particles.

“Diluent” means an ingredient 1n a composition that lacks pharmacological activity, but 1s
pharmaceutically necessary or desirable. For example, the diluent 1in an injected composition can be a
liquid, ¢.g. saline solution.

“Dyshipidemia™ refers to a disorder of lipid and/or lipoprotein metabolism, including lipid and/or
lipoprotein overproduction or deficiency. Dyshipidemias may be manifested by elevation of lipids such as
cholesterol and triglycerides as well as lipoproteins such as low-density lipoprotein (LDL) cholesterol.

“Dosage unit” means a form 1n which a pharmaceutical agent 1s provided, ¢.g. pill, tablet, or other

dosage unit known 1n the art. In certain embodiments, a dosage unit 1s a vial containing lyophilized
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antisense oligonucleotide. In certaimn embodiments, a dosage unit 1s a vial containing reconstituted
antisense oligonucleotide.

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

“Effective amount™ or “‘therapeutically effective amount™ means the amount of active
pharmacecutical agent sufficient to etfectuate a desired physiological outcome 1n an individual 1n need of
the agent. The etfective amount can vary among individuals depending on the health and physical
condition of the individual to be treated, the taxonomic group of the individuals to be treated, the
formulation of the composition, assessment of the individual's medical condition, and other relevant
factors.

“Fibroblast growth factor 4~ or “"FGFR4” means any nucleic acid or protein of FGFRA4.

“FGFR4 expression™ means the level of mRNA transcribed from the gene encoding FGFR4 or
the level of protein translated from the mRNA. FGFR4 expression can be determined by art known
methods such as a Northern or Western blot.

“FGFR4 nucleic acid” means any nucleic acid encoding FGFR4. For example, 1n certain
embodiments, a FGFR4 nucleic acid includes a DNA sequence encoding FGFR4, a RNA sequence
transcribed from DNA encoding FGFR4 (including genomic DNA comprising introns and exons), and a
mRNA sequence encoding FGFR4. “FGFR4 mRNA™ means a mRNA encoding a FGFR4 protein.

“Fully complementary™ or “100% complementary” means each nucleobase of a nucleobase
sequence of a first nucleic acid has a complementary nucleobase 1n a second nucleobase sequence of 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.

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

“gap segment” and the external regions can be referred to as “wing segments.”
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“Gap-widened” means a chimeric antisense compound having a gap segment of 12 or more
contiguous 2 -deoxyribonucleosides positioned between and immediately adjacent to 5 and 3™ wing
segments having from one to six nuclcosides.

“Glucose™ 1s a monosaccharide used by cells as a source of energy and inflammatory
intermediate. “Plasma glucose™ refers to glucose present in the plasma.

“Hybndization™ means the annealing of complementary nucleic acid molecules. In certain
embodiments, complementary nucleic acid molecules include an antisense compound and a target nucleic
acid.

“Hyperlipitdemia™ or “hyperlipemia™ 1s a condition characterized by elevated serum lipids or
circulating (plasma) lipids. This condition manifests an abnormally high concentration of fats. The lipid
fractions 1n the circulating blood are cholesterol, low density lipoproteins, very low density lipoproteins
and triglycerides.

“Hypertriglyceridemia™ means a condition characterized by elevated triglyceride levels.

“Identitying™ or “sclecting an animal with metabolic™ means 1dentitying or selecting a subject
having been diagnosed with a metabolic disease, or a metabolic disorder; or, identifying or selecting a
subject having any symptom of a metabolic disease, including, but not limited to, metabolic syndrome,
hyperglycemia, hypertriglyceridemia, hypertension increased insulin resistance, decreased msulin
sensitivity, above normal body weight, and/or above normal body fat or any combination thercot. Such
1dentification may be accomplished by any method, including but not limited to, standard clinical tests or
assessments, such as measuring serum or circulating (plasma) blood-glucose, measuring serum or
circulating (plasma) triglycerides, measuring blood-pressure, measuring body fat, measuring body weight,
and the like.

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

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

“Inhibiting the expression or activity™ refers to a reduction or blockade of the expression or
activity of a RNA or protein and does not necessarily indicate a total elimination of expression or activity.

“Insulin resistance™ 1s defined as the condition 1n which normal amounts of insulin are madequate
to produce a normal 1nsulin response from fat, muscle and liver cells. Insulin resistance 1n fat cells results
in hydrolysis of stored triglycerides, which elevates free fatty acids in the blood plasma. Insulin resistance
1n muscle reduces glucose uptake whereas insulin resistance 1n liver reduces glucose storage, with both
ettects serving to elevate blood glucose. High plasma levels of insulin and glucose due to msulin resistance

often leads to metabolic syndrome and type 2 diabetes.
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“Insulin sensitivity” 1s a measure of how etfectively an individual processes glucose. An
individual having high insulin sensitivity ettectively processes glucose whereas an mmdividual with low
insulin sensitivity does not ettectively process glucose.

“Internucleoside linkage™ reters to the chemical bond between nucleosides.

“Intravenous administration” means administration into a vein.

“Linked nucleosides™ means adjacent nucleosides which are bonded together.

“Lipid-lowering therapy™ or “lipid lowering agent™ means a therapeutic regimen provided to a
subject to reduce one or more lipids 1n a subject. In certain embodiments, a lipid-lowering therapy 1s
provided to reduce one or more of ApoB, total cholesterol, LDL-C, VLDL-C, IDL-C, non-HDL-C,
triglycerides, small dense LDL particles, and Lp(a) in a subject. Examples of lipid-lowering therapy
include statins, fibrates, and MTP mhibitors.

“Major risk factors™ refers to factors that contribute to a high risk for a particular disease or
condition. In certain embodiments, major risk factors for coronary heart disease mclude, without
limitation, cigarette smoking, hypertension, low HDL-C, family history of coronary heart disease, age,
and other factors disclosed herein.

“Metabolic disease” or “metabolic disorder” refers to a condition characterized by an alteration or
disturbance 1n metabolic function. “Metabolic™ and “metabolism™ are terms well known 1n the art and
generally include the whole range of biochemical processes that occur within a living organism.
Metabolic diseases or disorders include, but are not limited to, obesity, diabetes, hyperglycemia,
prediabetes, non-alcoholic fatty liver disecase (NAFLD), metabolic syndrome, msulin resistance, diabetic
dyslipidemia, or hypertriglyceridemia or a combination thereof.

“Metabolic syndrome™ means a condition characterized by a clustering of lipid and non-lipid
cardiovascular risk factors of metabolic origin. In certain embodiments, metabolic syndrome 1s 1dentified
by the presence of any 3 of the following factors: waist circumference of greater than 102 ¢cm 1n men or
greater than 88 cm 1n women; serum triglyceride of at least 150 mg/dL; HDL-C less than 40 mg/dL 1n
men or less than 50 mg/dL 1n women; blood pressure of at least 130/85 mmHg; and fasting glucose of at
least 110 mg/dL. These determinants can be readily measured in clinical practice (JAMA, 2001, 285:
2486-2497).

“Mismatch™ or “non-complementary nucleobase™ reters to the case when a nucleobase of a first
nucleic acid 1s not capable of pairing with the corresponding nucleobase of a second or target nucleic
acid.

“Mixed dyslipidemia™ means a condition characterized by elevated cholesterol and elevated

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

“Modified nucleobase™ refers to 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).

“Moditied nucleoside™ means a nucleoside having, independently, a modified sugar moiety or
modified nucleobase.

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

“Modified oligonucleotide™ means an oligonucleotide comprising at least one modified
nucleotide.

“Modified sugar™ refers to a substitution or change from a natural sugar.

“Motif” means the pattern of chemically distinct regions 1n an antisense compound.

“Naturally occurring internucleoside linkage™ means a 3' to 5' phosphodiester linkage.

“Natural sugar moiety” means a sugar found in DNA (2°-H) or RNA (2°-OH).

“Non-alcoholic fatty liver disease” or “NAFLD” means a condition characterized by fatty
inflammation of the liver that 1s not due to excessive alcohol use (for example, alcohol consumption of
over 20 g/day). In certain embodiments, NAFLD 1s related to insulin resistance and the metabolic
syndrome. NAFLD encompasses a disease spectrum ranging from simple triglyceride accumulation 1n
hepatocytes (hepatic steatosis) to hepatic steatosis with inflammation (steatohepatitis), fibrosis, and
cirrhosis.

“Nonalcoholic steatohepatitis” (NASH) occurs from progression of NAFLD beyond deposition of
triglycerides. A “second hit” capable of inducing necrosis, inflammation, and fibrosis 1s required for
development of NASH. Candidates for the second-hit can be grouped into broad categories: factors
causing an increase 1n oxidative stress and factors promoting expression of promnflammatory cytokines

“Nucleic acid™ refers to molecules composed of monomeric nucleotides. A nucleic acid includes
ribonucleic acids (RNA), deoxyribonucleic acids (DNA), single-stranded nucleic acids, double-stranded
nucleic acids, small interfering ribonucleic acids (stRNA), and microRNAs (miRNA). A nucleic acid can
also comprise a combination of these elements 1n a single molecule.

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

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

“Nucleoside™ means a nucleobase linked to a sugar.

11
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“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 sugar mimetics €.g2. non furanose sugar units.

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

“Nucleotide mimetic™ includes those structures used to replace the nucleoside and the linkage at
on¢ or more positions of an oligomeric compound such as for example peptide nucleic acids or
morpholinos (morpholinos linked by -N(H)-C(=0)-0- or other non-phosphodiester linkage).

“Oligomeric compound” or “oligomer™ refers to a polymeric structure comprising two or more
sub-structures and capable of hybridizing to a region of a nucleic acid molecule. In certain embodiments,
oligomeric compounds are oligonucleosides. In certain embodiments, oligomeric compounds are
oligonucleotides. In certain embodiments, oligomeric compounds are antisense compounds. In certain
embodiments, oligomeric compounds are antisense oligonucleotides. In certain embodiments, oligomeric
compounds are chimeric oligonucleotides.

“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 includes subcutancous administration, intravenous administration, intramuscular
administration, mtraarterial administration, itraperitoneal administration, or intracramal administration,
¢.g. intrathecal or intracerebroventricular administration. Administration can be continuous, or chronic,
or short or intermittent.

“Peptide” means a molecule formed by linking at least two amino acids by amide bonds. Peptide
reters to polypeptides and proteins.

“Pharmaceutical agent™ means a substance that provides a therapeutic benetit when administered
to an mndividual. For example, 1n certain embodiments, an antisense oligonucleotide targeted to FGFR4 1s
pharmaceutical agent.

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

“Pharmaceutically acceptable carrier” means a medium or diluent that does not interfere with the
structure of the oligonucleotide. Certain, of such carries enable pharmaceutical compositions to be

formulated as, for example, tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspension and
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lozenges for the oral ingestion by a subject. For example, a pharmaceutically acceptable carrier can be a
sterile aqueous solution.

“Pharmaceutically acceptable derivative™ encompasses pharmaceutically acceptable salts,
conjugates, prodrugs or 1somers of the compounds described herein.

“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 eftects thereto.

“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 detfined number of contiguous nucleobases of an antisense compound.

“Prevent” refers to delaying or forestalling the onset or development of a disease, disorder, or
condition for a period of time from minutes to indetfinitely. Prevent also means reducing risk of
developing a disease, disorder, or condition.

“Prodrug™ means a therapeutic agent that 1s prepared 1n an mactive form that 1s converted to an
active form within the body or cells thereof by the action of endogenous enzymes or other chemicals or
conditions.

“Side eftects” means physiological responses attributable to a treatment other than the desired
eftects. In certain embodiments, side eftects include mjection site reactions, liver function test
abnormalitics, renal function abnormalities, liver toxicity, renal toxicity, central nervous system
abnormalities, myopathies, and malaise. For example, increased aminotransterase levels in serum can
indicate liver toxicity or liver function abnormality. For example, increased bilirubin can indicate liver
toxicity or liver function abnormality.

“Sigle-stranded oligonucleotide™ means an oligonucleotide which 1s not hybridized to a
complementary strand.

“Specifically hybridizable™ refers to an antisense compound having a sufficient degree of
complementarity between an antisense oligonucleotide and a target nucleic acid to mduce a desired eftfect,
while exhibiting minimal or no eftfects on non-target nucleic acids under conditions 1n which specific
binding 1s desired, 1.¢. under physiological conditions 1n the case of in vivo assays and therapeutic
treatments.

“Statin” means an agent that inhibits the activity of HMG-CoA reductase.

“Subcutancous administration” means administration just below the skin.

13
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“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 eftect.

“Target nucleic acid,” “target RNA,” and ““target RNA transcript™ all refer to a nucleic acid
capable of being targeted by antisense compounds.

“Target segment” means the sequence of nucleotides of a target nucleic acid to which an
antisense compound 1s targeted. 57 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.

“Therapeutically ettective amount”™ means an amount of an agent that provides a therapeutic
benefit to an individual.

“Therapeutic lifestyle change™ means dictary and lifestyle changes intended to lower fat /adipose
tissue mass and/or cholesterol. Such change can reduce the risk of developing heart disease, and may
includes recommendations for dictary intake of total daily calories, total fat, saturated fat, polyunsaturated
fat, monounsaturated fat, carbohydrate, protem, cholesterol, imnsoluble fiber, as well as recommendations
for physical activity.

“Triglyceride™ or TG means a lipid or neutral fat consisting of glycerol combined with three
fatty acid molecules.

“Type 2 diabetes,” (also known as “type 2 diabetes mellitus™ or “diabetes mellitus, type 27, and
formerly called “diabetes mellitus type 27, “non-mnsulin-dependent diabetes (NIDDM)™, “obesity related
diabetes™, or “adult-onset diabetes™) 1s a metabolic disorder that 1s primarily characterized by insulin
resistance, relative insulin deficiency, and hyperglycemia.

“Treat” refers to administering a pharmaceutical composition to an amimal to effect an alteration
or improvement of a disease, disorder, or condition.

“Unmoditied nucleotide™ means a nucleotide composed of naturally occurring nucleobases, sugar
moicties, and iternucleoside linkages. In certain embodiments, an unmodified nucleotide 1s an RNA

nucleotide (1.¢. B-D-ribonucleosides) or a DNA nucleotide (1.¢. B-D-deoxyribonucleoside).

Certain Embodiments

Certain embodiments provide methods, compounds, and compositions for inhibiting FGFR4
exXpression.

Certain embodiments provide antisense compounds targeted to a FGFR4 nucleic acid. In certain
embodiments, the FGFR4 nucleic acid 1s any of the sequences set forth in GENBANK Accession No.
NM 002011.3 (incorporated herein as SEQ ID NO: 1), GENBANK Accession No: NT 023133.11
truncated from nucleosides 21323018 to 21335213 (incorporated herein as SEQ ID NO: 2); and
GENBANK Accession No. AB209631.1 (incorporated herem as SEQ ID NO: 3); and GENBANK
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Accession No NM 022963 .2 (incorporated herein as SEQ ID NO: 4). In certain embodiments, FGFR4
has the rhesus monkey sequence as set forth in GENBANK Accession No. NW 001121000.1 truncated
from nucleosides 3094000 to 3109000 (SEQ ID NO: 5). In certain embodiments, FGFR4 has the murine
sequence as set forth in GENBANK Accession No. BC033313.1 (SEQ ID NO: 6).

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 12 to 30 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-6.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 12 to 30 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein consist of 12 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of any of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein can consist of 12 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of any of SEQ ID NOs: 16, 17, 45, 46, 70, 72, or 138.

In certain embodiments, the compound or composition provided herein 1s or comprises ISIS NOs:
463588, 463589, 463690, 463691, 463835, 463837, or 464225 .

In certain embodiments, the compounds or compositions provided herein consist of 12 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein consist of 12 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.

In certain embodiments, the compound or composition 1s or comprises ISIS NO: 463588.

In certain embodiments, the compound or composition 1s or comprises ISIS NO: 463690.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 15 to 30 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein consist of 15 to 30

linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,

18, 19, or 20 contiguous nucleobases of any of SEQ ID NOs: 7-322.
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In certain embodiments, the compounds or compositions provided herein consist of 15 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of any of SEQ ID NOs: 16, 17, 45, 46, 70, 72, or 138.

In certain embodiments, the compound or composition provided herein 1s or comprises ISIS NOs:
463588, 463589, 463690, 463691, 463835, 463837, or 464225 .

In certain embodiments, the compounds or compositions provided herein consist of 15 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein consist of 15 to 30
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.

In certain embodiments, the compound or composition provided herein 1s or comprise ISIS NO:
463588.

In certain embodiments, the compound or composition provided herein 1s or comprise ISIS NO:
463690.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 18 to 21 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 18 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of any of SEQ ID NOs: 7-
322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 18 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of any of SEQ ID NOs: 16,
17, 45, 46, 70, 72, or 138

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 18 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a modified

oligonucleotide consisting of 18 to 21 linked nucleosides and have a nucleobase sequence comprising at

least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.
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In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 35 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 35 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 35 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 16, 17, 45,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein can consist of 20 to 33
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein can consist of 20 to 35
linked nucleosides and have a nucleobase sequence comprising at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, or 20 contiguous nucleobases of SEQ ID NO: 435

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 30 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 to 30 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 30 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 16, 17, 45,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 30 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a modified

oligonucleotide consisting of 20 to 30 linked nucleosides and have a nucleobase sequence comprising at

least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.
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In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 25 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 25 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 25 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16, 17, 43,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 25 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 to 25 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.

In certain embodiments, the compounds or compositions described herein comprise a modified
oligonucleotide consisting of 20 to 24 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 to 24 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 24 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16, 17, 43,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 24 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a modified

oligonucleotide consisting of 20 to 24 linked nucleosides and have a nucleobase sequence comprising at

least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.
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In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 23 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 23 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 23 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16, 17, 43,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 23 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 to 23 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 22 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 to 22 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 22 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16, 17, 43,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 22linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a modified

oligonucleotide consisting of 20 to 22 linked nucleosides and have a nucleobase sequence comprising at

least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.
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In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 21 nucleosides having a nucleobase sequence complementary to an
equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 21 linked nucleosides and having a nucleobase sequence
complementary to an equal length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16, 17, 43,
46, 70, 72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 to 21 linked nucleosides and have a nucleobase sequence comprising at
least 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 nucleosides having a nucleobase sequence complementary to an equal
length portion of any of SEQ ID NOs: 1-4.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides and have a nucleobase sequence comprising at least 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NOs: 7-322.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 linked nucleosides and have a nucleobase sequence comprising at least 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 16, 17, 45, 46, 70,
72, or 138.

In certain embodiments, the compounds or compositions provided herein comprise a modified

oligonucleotide consisting of 20 linked nucleosides and have a nucleobase sequence comprising at least 8,

9,10, 11, 12, 13, 14,15, 16, 17, 18. 19, or 20 contiguous nucleobases of SEQ ID NO: 16.
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In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides and have a nucleobase sequence comprising at least 8,
0,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 contiguous nucleobases of SEQ ID NO: 45.

In certain embodiments, the compounds or compositions provided herein comprise a salt of the
modified oligonucleotide.

In certain embodiments, the compounds or compositions provided herein further comprise a
pharmaceutically acceptable carrier or diluent.

In certain embodiments, the nucleobase sequence of the modified oligonucleotide 1s at least 70%,
75%, 80%, 85%, 90%, 95% , 96%, 97%, 98%, 99% or 100% complementary to any one of SEQ ID NOs:
1-4 as measured over the entirety of the moditied oligonucleotide.

In certain embodiments, the nucleobase sequence of the moditied oligonucleotide has at least
70%, 75%, 80%, 85%, 90%, 95%., 96%., 97%, 98%, 99% or 100% i1dentity to any onec of SEQ ID NOs: 7-
322 as measured over the entirety of the moditied oligonucleotide.

In certain embodiments, the nucleobase sequence of the modified oligonucleotide has at least
70%, 75%, 80%, 85%, 90%, 95%., 96%., 97%, 98%, 99% or 100% 1dentity to any onc of SEQ ID NOs:
16, 17,45, 46, 70, 72, or 138 as measured over the entirety of the modified oligonucleotide.

In certain embodiments, the nucleobase sequence of the moditied oligonucleotide has at least
70%, 75%, 80%, 83%, 90%, 95%, 96%, 97%, 98%., 99% or 100% 1dentity to SEQ ID NO: 16 as
measured over the entirety of the modified oligonucleotide.

In certain embodiments, the nucleobase sequence of the modified oligonucleotide has at least
70%, 75%, 80%, 85%, 90%, 95%., 96%, 97%, 98%. 99% or 100% identity to SEQ ID NO: 45 as
measured over the entirety of the modified oligonucleotide.

In certain embodiments, antisense compounds or modified oligonucleotides targets a region of a
FGFR4 nucleic acid. In certain embodiments, such compounds or oligonucleotides targeted to a region of
a FGFR4 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 least an 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19 or 20 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: 160-179, 191-210, 191-211, 191-212, 191-213, 192-211, 192-212,
192-213, 193-212, 193-213, 194-213, 196-215, 196-216, 197-216, 200-219, 202-221, 202-222, 203-222,
290-310, 290-309, 290-311, 290-312, 290-312, 291-310, 291-311, 291-312, 292-311, 292-312, 293-312,
309-328, 332-351, 338-357, 338-358, 339-358, 347-366, 349-368, 357-376, 368-387, 368-388, 368-389,
368-390, 368-391, 369-380, 369-389, 369-390, 369-391, 370-389, 370-390, 370-391, 371-390, 371-391,
372-391, 388-407, 388-408, 389-408, 392-411, 404-423, 431-450, 431-451, 432-451, 443-462, 443-463,
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444-463, 601-620, 624-643, 734-753, 757-806, 787-807, 788-807, 790-809, 790-810, 791-810, 970-989,
1024-1043, 1024-1044, 1024-1045, 1024-1046, 1024-1047, 1024-1048, 1024-1105, 1025-1044, 1025-
1045, 1025-1046, 1025-1047, 1025-1048, 1026-1045, 1026-1046, 1026-1047, 1026-1048, 1027-1046,
1027-1047, 1027-1048, 1028-1047, 1028-1048, 1029-1048, 1031-1050, 1031-1051, 1032-1051, 1084-
1103, 1084-1105, 1086-1105, 1097-1116, 1097-1117, 1097-1122, 1100-1119, 1100-1120, 1100-1121,
1100-1122, 1101-1120, 1101-1121, 1101-1122, 1102-1121, 1102-1122, 1103-1122, 1105-1124, 1105-
1125, 1106-1125, 1110-1029, 1110-1130, 1111-1130, 1115-1134, 1185-1204, 1255-1274, 1290-1309,
1290-1310, 1291-1310, 1301-1320, 1417-1436, 1468-1487, 1468-1488. 1469-1488. 1559-1578. 1562-
1581, 1564-1583, 1619-1638, 2325-2344, 2325-2345, 2326-2345, 2438-2457, 2812-2831, 2816-2835.
2816-2836, 2816-2837. 2816-2838, 2817-2836, 2817-2837, 2817-2838, 2818-2837, 2818-2838. 2819-
2838, 2822-2481, 2822-2842, 2822-2843, 2822-2844, 2823-2842, 2823-2843, 2823-2844, 2824-2843,
2824-2844, 2825-2844. 2951-2970, 2951-2971, 2951-2972, 2951-2973, 2951-2974, 2951-2975, 2951-
3000, 2952-2971, 2952-2972, 2952-2973. 2952-2974_ 2952-2975, 2953-2972. 2953-2973, 2953-2974.
2953-2975, 2954-2973, 2954-2974, 2954-2975, 2955-2974_ 2955-2975, 2956-2975.

In certain embodiments, antisense compounds or modified oligonucleotides targets a region of a
FGFR4 nucleic acid. In certain embodiments, such compounds or oligonucleotides targeted to a region of
a FGFR4 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 least an 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19 or 20 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: 3165-3184, 3196-3215, 3197-3216, 3196-3217, 3196-3218, 3197-
3216, 3197-3217, 3197-3218, 3198-3217, 3198-3218. 3199-3218, 3201-3220, 3201-3221, 3202-3221,
3205-3224, 3207-3226, 3207-3227, 3208-3227, 3991-4011, 3991-4010, 3991-4012, 3991-4013, 3992-
4011, 3992-4012, 3992-4013, 3993-4012, 3993-4013, 3994-4013, 4010-4029, 4033-4052, 4039-4058,
4039-4059, 4040-4059, 4048-4067, 4050-4069, 4058-4077, 4069-4088. 4069-4089, 4069-4091, 4069-
4091, 4069-4092, 4070-4091, 4070-4090, 4070-4091, 4070-4092, 4071-4090, 4071-4091, 4071-4092,
4072-4091, 4072-4092, 4073-4092, 4089-4108, 4089-4109, 4090-4109, 4093-4112, 4105-4124, 4132-
4151, 4132-4152, 4133-4152, 4144-4163, 4144-4164, 4145-4164, 4506-4522. 4528-4547, 4638-4657,
5268-5290, 5271-5291, 5272-5291, 5274-5293, 5274-5294. 5275-5294. 5966-5985, 6020-6039, 6020-
6040, 6020-6041, 6020-6042, 6020-6043, 6020-6044. 6020-6235, 6021-6040, 6021-6041, 6021-6042,
6021-6043, 6021-6044, 6022-6041, 6022-6042, 6022-6043, 6022-6044, 6023-6042, 6023-6043, 6023-
6044, 6024-6043, 6024-6044, 6025-6044, 6027-6046, 6027-6047, 6028-6047, 6214-6235, 6214-6233,
6214-6235, 6216-6235, 6227-6246, 6227-6247, 6227-6252. 6230-6249. 6230-6250, 6230-6251, 6230-
6252, 6231-6250, 6231-6251, 6231-6252, 6232-6251, 6232-6252, 6233-6252, 6235-6254, 6235-6255,
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6236-6255, 6241-6260, 6245-6264, 6315-6334, 67834-6303, 6974-6993, 7025-7044, 7025-7045, 7026-
7045, 7059-7081, 7221-7240, 7223-7242, 72738-7297, 10866-10885, 10866-10866, 10367-10886, 11108-
11127, 11482-11501, 11486-11505, 11486-11506, 11486-11507, 11486-11508, 11487-11506, 11487-
11507, 11487-11508, 11488-11507, 11488-11508, 11489-11508, 11492-11511, 11492-11512, 11492-
11513, 11492-1151, 11493-11512, 11493-11513, 11493-11514, 11494-11513, 11494-11514, 11495-
11514, 11621-11640, 11621-11641, 11621-11642, 11621-11643, 11621-11644, 11621-11645, 11621-
11670, 11622-11641, 11622-11642, 11622-11643, 11622-11644, 11622-11645, 11623-11642, 11623-
11643, 11623-11644, 11623-11645, 11624-11643, 11624-11644, 11624-11645, 11625-11644, 11625-
11645, 11626-11645.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20
linked nucleosides wherein the linked nucleosides comprise at least an 8 contiguous nucleobase portion
that 1s complementary to an equal length nucleobase portion within the region selected from nucleotides
191-210 or 369-388 of SEQ ID NO: 1. In certamn embodiments, the modified oligonucleotide has at least
a9 atleasta 10, atleastan 11, at lecast a 12, at least a 13, at least a 14, at least a 13, at least a 16, at least a
17, at least an 18, at least 19 or at least a 20 contiguous nucleobase portion of which 1s complementary to
an equal length portion within the region selected from nucleotides 191-210 or 369-388 of SEQ ID NO:

1. In certain embodiments, the modified oligonucleotide 1s 90%, 95%., 99%, or 100% complementary to a

nucleic acid encoding human FGFR4, eg. SEQ ID No: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20
linked nucleosides wherein the linked nucleosides comprise at least an 8 contiguous nucleobase portion
that 1s complementary to an equal length nucleobase portion within the region selected from nucleotides
3196-3215 or 4070-4089 of SEQ ID NO: 2. In certain embodiments, the modified oligonucleotide has at
least a 9, at least a 10, atleast an 11, at leasta 12, at least a 13, at least a 14, at leasta 15, at least a 16, at
lcast a 17, at least an 18, at lecast 19 or at least a 20 contiguous nucleobase portion of which 1s
complementary to an equal length portion within the region selected from nucleotides 3196-3215 or 4070-
4089 of SEQ ID NO: 2. In certain embodiments, the modified oligonucleotide 1s 90%, 95%., 99%, or

100% complementary to a nucleic acid encoding human FGFR4, eg. SEQ ID No: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20
linked nucleosides 60% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 788-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 60% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.
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Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 70% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 188-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 70% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 80% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 188-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 80% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 90% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 188-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 90% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 95% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 188-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 95% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 188-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.
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Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 100% complementary within the region selected from nucleotides 191-210, 193-212,
369-388, 370-389, 188-807, 790-809 and 2954-2973 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 100% complementary within the region selected from nucleotides 3196-3215, 3198-
3217, 4070-4089, 4071-4090, 5272-5291, 5274-5293, and 11624-11643 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 60% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 60% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 70% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 70% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 80% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 80% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 90% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 90% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 95% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 95% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.
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Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 100% complementary within nucleotides 191-210 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20
linked nucleosides 100% complementary within the region selected from nucleotides 3196-3215 of SEQ
ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 60% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 60% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 70% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 70% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 80% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 80% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 90% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 90% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 95% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 95% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.
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Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 100% complementary within nucleotides 369-388 of SEQ ID NO: 1.

Certain embodiments provide compounds comprising a modified oligonucleotide consisting of 20

linked nucleosides 99% complementary within nucleotides 4070-4089 of SEQ ID NO: 2.

In certain embodiments, such compounds or oligonucleotides targeted to a region of a FGFR4

nucleic acid have a contiguous nucleobase portion that 1s complementary to an equal length nucleobase

portion of the region 191-210 or 369-388 of SEQ ID NO: 1.

In certain embodiments, such compounds or oligonucleotides targeted to a region of a FGFR4

nucleic acid have a contiguous nucleobase portion that 1s complementary to an equal length nucleobase

portion of the region 3196-3215 or 4070-4089 of SEQ ID NO: 2.

In certain embodiments, the following nucleotide regions of SEQ ID NO: 1, when targeted by
antisense compounds or oligonucleotides, displays at least 65% mhibition: 160-179, 191-210, 191-211,
191-212, 191-213, 192-211, 192-212, 192-213, 193-212, 193-213, 194-213, 196-215, 196-216, 197-216,
200-219, 202-221, 202-222, 203-222, 290-210, 290-309, 290-311, 290-312, 290-312, 291-310, 291-311,
291-312, 292-311, 292-312, 293-312, 309-328, 332-351, 338-357, 338-358, 339-358, 347-366, 349-368,
357-376, 368-387, 368-388, 368-389, 368-390, 368-391, 369-380, 369-389, 369-390, 369-391, 370-389,
370-390, 370-391, 371-390, 371-391, 372-391, 388-407, 388-408, 389-408, 392-411, 404-423, 431-450,
431-451, 432-451, 443-462, 443-463, 444-463, 601-620, 624-643, 734-753, 767-806, 787-807, 738-807,
790-809, 790-810, 791-810, 970-989, 1024-1043, 1024-1044, 1024-1045, 1024-1046, 1024-1047, 1024-
1048, 1024-1105, 1025-1044, 1025-1045, 1025-1046, 1025-1047, 1025-1048, 1026-1045, 1026-1046,
1026-1047, 1026-1048, 1027-1046, 1027-1047, 1027-1048, 1028-1047, 1028-1048, 1029-1048, 1031-
1050, 1031-1051, 1032-1051, 1074-1051, 1084-1103, 1084-1103, 1086-1105, 1097-1116, 1097-1117,
1097-1122, 1100-1119, 1100-1119, 1100-1120, 1100-1121, 1100-1122, 1101-1120, 1101-1121, 1101-
1122, 1102-1121, 1102-1122, 1103-1122, 1105-1124, 1105-1125, 1106-1125, 1110-1029, 1110-1130,
1111-1130, 1115-1134, 1185-1204, 1255-1274, 1290-1309, 1290-1310, 1291-1310, 1301-1320, 1417-
1436, 1468-1487, 1468-1488, 1469-1488, 1559-1578, 1562-1581, 1564-1583, 1619-1638, 2325-2344,
2325-23435, 2326-2345, 2438-2457, 2812-2831, 2816-2833, 2816-2836, 2816-2837, 2816-2838, 2817-
2836, 2817-2837, 2817-2838, 2818-2837, 2818-2838, 2819-2838, 2822-2481, 2822-2842, 2822-2843,
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2822-2844, 2822-2844, 2823-2842, 2823-2843, 2823-2844, 2824-2843, 2824-2844, 2825-2844, 2951 -
2970, 2951-2971, 2951-2972, 2951-2973, 2951-2974, 2951-2975, 2951-2975, 2951-3000, 2952-2971,
2952-2972, 2952-2973, 2952-2974, 2952-2975, 2953-2972, 2953-2973, 2953-2974, 2953-2975, 2954-
2973, 2954-2974, 2954-2975, 2955-2974, 2955-2975, and 2956-2975.

In certain embodiments, the following nucleotide regions of SEQ ID NO: 2, when targeted by
antisense compounds or oligonucleotides, displays at least 65% mhibition: 3165-3184, 3196-3215, 3196-
3216, 3196-3217, 3196-3218, 3197-3216, 3197-3217, 3197-3218, 3198-3217, 3198-3218, 3199-3218,
3201-3220, 3201-3221, 3202-3221, 3205-3224, 3207-3226, 3207-3227, 3208-3227, 3991-4011, 3991-
4010, 3991-4012, 3991-4013, 3991-4014, 3992-4011, 3992-4012, 3992-4013, 3993-4012, 3993-4013,
3994-4013, 4010-4029, 4033-4052, 4039-4058, 4039-4059, 4040-4059, 4048-4067, 4050-4069, 40358-
4077, 4069-4088, 4069-4089, 4069-4090, 4069-4091, 4069-4092, 4070-380, 4070-4090, 4070-4091,
4070-4092, 4071-4090, 4071-4091, 4071-4092, 4072-4091, 4072-4092, 4073-4092, 4089-4108, 4089-
4109, 4090-4109, 4093-4112, 4105-4124, 4132-4151, 4132-4152, 4133-4152, 4144-4163, 4144-4164,
4145-4164, 4506-4522, 4528-4547, 4638-4657, 5268-5290, 5271-5291, 5272-5291, 5274-5293, 5274-
5294, 5275-5294, 5966-5983, 6020-6039, 6020-6040, 6020-6041, 6020-6042, 6020-6043, 6020-6044,
6020-6045, 6021-6040, 6021-6041, 6021-6042, 6021-6043, 6021-6044, 6022-6041, 6022-6042, 6022-
6043, 6022-6044, 6023-6042, 6023-6043, 6023-6047, 6024-6043, 6024-6044, 6025-6044, 6027-6046,
6027-6047, 6028-6047, 6214-6235, 6214-6233, 6214-6235, 6216-6233, 6227-6246, 6227-62477, 62277 -
6252, 6230-6249, 6230-6249, 6230-6250, 6230-6251, 6230-6252, 6231-6250, 6231-6251, 6231-6232,
6232-6251, 6232-6252, 6233-6252, 6235-6254, 6235-6255, 6236-6253, 6230-6260, 6241-6260, 6245-
6264, 6315-6334, 6784-6803, 6974-6993, 7025-7044, 7025-7045, 7026-7045, 7221-7240, 7223-7242,
7278-7297, 10866-10885, 10866-10886, 10867-10886, 11008-11127, 11482-11501, 11486-11505,
11486-11506, 11486-11507, 11486-11508, 11487-11506, 11487-11507, 11487-11508, 11488-11507,
11488-11508, 11489-11508, 11492-11511, 11492-11512, 11492-11513, 11492-11514, 11493-11512,
11493-11513, 11493-11514, 11494-11513, 11494-11514, 11495-11514, 11621-11640, 11621-11641,
11621-11642, 11621-11643, 11621-11644, 11621-11645, 11621-11670, 11622-11641, 11622-11642,
11622-11643, 11622-11644, 11622-11645, 11623-11642, 11623-11643, 11623-11644, 11623-1645,
11624-11643, 11624-11644, 11624-11645, 11625-11644, 11625-11645, and 11626-11645.

In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NO: 1, when targeted by antisense compounds or oligonucleotides, displays at least 65% mhibition: 7,
8.9,10, 11,12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 33, 36,
37, 38,39,40,41, 42,43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 34, 55, 56, 57, 39, 61, 62, 64, 65, 66, 63,
69, 70,71, 72,73, 74, 75,76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
07, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, and 116.
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In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NO: 1, when targeted by antisense compounds or oligonucleotides, displays at least 70% mhibition: 7,
14, 15, 16, 17, 18, 19, 20, 22, 23, 24, 27, 28, 29, 30, 32, 33, 34, 35, 38, 39, 43, 44, 45, 46, 47, 48, 49, 50,
51, 54,59, 61, 64, 69,70, 72, 73,75, 77,78, 79, 80, 81, 82, 83, 85, 86, 87, 89, 90, 91, 92, 94, 97, 93, 103,
103, 106, 111, 112, 113, and 116.

In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NO: 1, when targeted by antisense compounds or oligonucleotides, displays at least 75% inhibition: 7,
14, 16, 17, 22, 24, 28, 29, 30, 32, 33, 34, 39, 43, 44, 45, 46, 47, 49, 50, 39, 61, 69, 70, 72, 73,75, 77, 78,
79, 80, 83, 83, 89, 90, 91, 92, 105, 106, 111, and 112.

In certain embodiments, the nucleobase sequences recited 1in the following SEQ ID NOs of SEQ
ID NO: 1, when targeted by antisense compounds or oligonucleotides, displays at least 80% inhibition: 7,
14, 16, 17, 28, 29, 33, 39, 45, 47, 49, 50, 72, 80, 90, 91, and 106.

In certain embodiments, the nucleobase sequences recited in the following SEQ ID NOs of SEQ
ID NO: 1, when targeted by antisense compounds or oligonucleotides, displays at least 85% mhibition7,
14, 16, 29, 45, 50, 80, 90, and 91.

In certain embodiments, the following nucleotide regions of SEQ ID NOs: 1 or 2, when targeted
by antisense compounds or oligonucleotides, displays at least 65% mhibition: 908-927, 992-1011, 1138-
1157, 1138-1161, 1142-1161, 1345-1364, 1386-14035, 1386-1413, 1394-1413, 1461-1480, 1461-1482,
1461-1484, 1461-1486, 1461-1490, 1463-1482, 1463-1484, 1463-1486, 1463-1490, 1465-1484, 1465-
1486, 1465-1490, 1467-1486, 1467-1490, 1471-1490, 1542-1561, 1941-1960, 1941-1962, 1941-1964,
1943-1962, 1943-1964, 1945-1964, 2053-2072, 2104-2123, 2104-2125, 2104-2127, 2104-2129, 2104-
2131, 2104-2133,2104-2135, 2104-2137, 2106-2125, 2106-2127, 2106-2129, 2106-2131, 2106-2133,
2106-2135, 2106-2137, 2108-2127, 2108-2129, 2108-2131, 2108-2133, 2108-2135, 2108-2137, 2110-
2129, 2110-2131,2110-2133,2110-2135, 2110-2137, 2112-2131, 2112-2133, 2112-2135, 2112-2137,
2114-2133,2114-2135, 2114-2137, 2116-2135, 2116-2137, 2118-2137, 2271-2290, 2838-2857, 3122-
3141, 3122-3144, 3125-3144, 3165-3184, 3325-3344, 3325-3346, 3325-3348, 3325-3350, 3325-3332,
3325-3354, 3325-3356, 3325-3358, 3325-3360, 3325-3362, 3325-3362, 3327-3346, 3327-3346, 3327-
3348, 3327-3350, 3327-3352, 3327-3354, 3327-3356, 3327-3358, 3327-3360, 3327-3362, 3329-3348,
3329-3348, 3329-3350, 3329-3352, 3329-3354, 3329-3356, 3329-3358, 3329-3360, 3329-3362, 3331-
3350, 3331-3352, 3331-3354, 3331-3356, 3331-33358, 3331-3360, 3331-3362, 3333-3352, 3333-3354,
3333-3356, 3333-3338, 3333-3360, 3333-3362, 3335-3354, 3335-3356, 3335-3338, 3335-3360, 3335-
3362, 3337-3356, 3337-3358, 3337-3360, 3337-3362, 3339-33358, 3339-3360, 3339-3362, 3341-3360,
3341-3362, 3343-3362, 3386-3405, 3386-3413, 3386-3417, 3386-3419, 3386-3423, 3386-3427, 3386-
3434, 3386-3434, 3394-3413, 3394-3417, 3394-3423, 3394-3427, 3394-3434,3398-3417, 3398-3419,
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3398-3423, 3398-3427, 3398-3434, 3400-3419, 3400-3423, 3400-3427, 3400-3434, 3404-3423, 3404-
3427, 3404-3434, 3408-3427, 3408-3434, 3415-3434, 3445-3464, 3445-3466, 3445-3468, 3445-3470,
3447-3466, 3447-3468, 3447-3470, 3449-3468, 3449-3470, 3451-3470, 3499-3518, 3571-3590, 3571-
3592, 3571-3594, 3571-3596, 3571-3598, 3573-3592, 3573-3594, 3573-3596, 3573-3598, 3575-3594,
3575-3596, 3575-3598, 3577-3596, 3577-3598, 3579-3598, 3772-3791, 3772-3793, 3772-3795, 3772-
3797, 3772-3801, 3772-3807, 3772-3817, 3774-3793, 3774-3795, 3774-3797, 3776-3793, 3776-3797,
3778-3797, 3782-3801, 3782-3817, 3788-3807, 3788-3817, 3798-3817, 3993-4012, 4799-4818, 7684-
7703, 7690-7709, 7692-7711.

In certain embodiments, the nucleobase sequences recited in the following SEQ ID NOs of SEQ
ID NOs: 1 or 2, when targeted by antisense compounds or oligonucleotides, displays at least 65%
inhibition: 29, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134,
135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155,
156, 157, 138, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176,
177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 1953, 196, 197,
198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218,
219, 220,221, 222, 223, 224, 225,226,227, 228, 229, 230, 231, 232, 233, 234, and 235.

In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NOs: 1 or 2, when targeted by antisense compounds or oligonucleotides, displays at least 70%
inhibition: 29, 117, 119, 120, 122, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139,
140, 141, 142, 145, 146, 147, 150, 151, 152, 153, 154, 155, 156, 157, 138, 160, 161, 162, 163, 164, 165,
166, 167, 169, 170, 171, 174, 180, 183, 184, 185, 186, 187, 188, 189, 190, 193, 195, 198, 199, 200, 201,
202, 203, 206, 207, 208, 209, 210, 211, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 223, 226,
227, 228,229, 231, 233, 234, and 235.

In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NOs: 1 or 2, when targeted by antisense compounds or oligonucleotides, displays at least 75%
inhibition: 29, 117, 120, 128, 129, 131, 132, 133, 135, 136, 137, 138, 139, 140, 141, 146, 152, 153, 154,
153, 156, 160, 161, 162, 163, 164, 165, 166, 167, 169, 174, 180, 186, 187, 188, 198, 199, 201, 202, 207,
208, 209, 213, 214, 215, 216, 217, 219, 220, 221, 223, 225, 227, 228, 229, 231, 233, and 235.

In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NOs: 1 or 2, when targeted by antisense compounds or oligonucleotides, displays at least 80%
inhibition: 29, 117, 131, 132, 133, 135, 136, 137, 138, 140, 141, 152, 153, 154, 135, 156, 160, 162, 163,
164, 174, 186, 187, 188, 199, 201, 202, 207, 208, 213, 214, 2153, 216, 217, 219, 220, 221, 223, 227, 229,
231, and 233.
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In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NOs: 1 or 2, when targeted by antisense compounds or oligonucleotides, displays at least 85%
inhibition: 29, 117, 132, 135, 136, 140, 141, 154, 156, 163, 164, 187, 188, 199, 201, 213, 216, 217, 219,
220, 221,223,227, 229, 231, and 233.

In certain embodiments, the following nucleotide regions of SEQ ID NOs: 1 or 2 or 3, when

targeted by antisense compounds or oligonucleotides, displays at least 65% mhibition: 101-120, 101-122,
101-124, 101-125, 101-126, 101-127, 102-126, 103-122, 103-124, 103-125, 103-126, 103-127, 105-124,

105-125, 105-127, 106-125, 106-126, 106-127, 107-126, 107-127, 108-127, 1122-1141, 1165-1184,
1193-1218, 1198-1217, 1199-1218, 1323-1342, 1323-1344, 1323-1346, 1323-1347, 1323-1352, 1325-
1344, 1325-1346, 1325-1347, 1327-1346, 1327-1347, 1328-1347, 1333-1352, 1333-1354, 1333-1354,
1333-1356, 1333-1358, 1333-1360, 1335-1354, 1335-1356, 1335-1358, 1335-1360, 1337-1356, 1337-
1358, 1337-1360, 1339-1358, 1339-1360, 1341-1360, 1392-1411, 1392-1417, 1393-1412, 1394-1413,
1394-1415, 1394-1417, 1396-1415, 1396-1417, 1398-1417, 1413-1432, 1413-1433, 1413-1434, 1414-
1433, 1414-1434, 1415-1434, 1445-1464, 1445-1466, 1445-1468, 1445-1470, 1445-1471, 1447-1466,
1447-1468, 1447-1470, 1447-1471, 1449-1468, 1449-1470, 1449-1471, 1451-1470, 1451-1471, 1452-
1471, 1462-1481, 1462-1481, 1462-1482, 1462-1483, 1462-1484, 1462-1485, 1462-1487. 1463-1482,
1463-1482, 1463-1483, 1463-1484, 1463-1485, 1463-1487, 1464-1483, 1464-1484, 1464-1485, 1464-
1487, 1465-1484, 1465-1485, 1465-1487. 1466-1485, 1466-1487, 1468-1487, 1501-1521, 1501-1522.
1503-1522. 1569-1588. 1569-1589, 1569-1590, 1569-1591, 1569-1592, 1569-1593, 1569-1594. 1569-
1596, 1569-1598, 1570-1589, 1570-1590, 1570-1591, 1570-1592, 1570-1593, 1570-1594, 1570-1596,
1570-1598, 1571-1590, 1571-1591, 1571-1591, 1571-1592, 1571-1592, 1571-1593, 1571-1593, 1571-
1594, 1571-1594. 1571-1596, 1571-1596, 1571-1598, 1571-1598, 1572-1591, 1572-1592, 1572-1593,
1572-1594, 1572-1596, 1572-1598, 1573-1592, 1573-1593, 1573-1594, 1573-1596, 1573-1598, 1574-
1593, 1574-1594, 1574-1596, 1574-1598. 1575-1594, 1575-1596, 1575-1598, 1577-1596, 15771598,
1579-1598, 1778-1797. 1778-1799, 1778-1805, 1778-1809, 1778-1811, 1778-1821, 1780-1799, 1786-
1805, 1790-1809, 1790-1811, 1790-1821, 1792-1811, 1792-1821, 1802-1821, 1944-1963, 1996-2015.
2053-2072, 2074-2093, 2418-2437, 4988-5007, 5120-5139, 5121-5140, 5121-5146, 5122-5141, 5122-
5142, 5122-5143, 5122-5144, 5122-5146, 5123-5142, 5123-5143, 5123-5144, 5123-5146, 5124-5143.
5124-5144, 5124-5144, 5124-5146, 5125-5146, 5127-5146, 5150-5169, 5150-5170, 5150-5171, 5151-
5170, 5151-5171, 5152-5171, 7801-7820, 7801-7822, 7803-7822.

In certain embodiments, the nucleobase sequences recited 1in the following SEQ ID NOs of SEQ

ID NOs: 1 or 2 or 3, when targeted by antisense compounds or oligonucleotides, displays at least 65%

inhibition: 29, 239, 240, 241, 242, 243_ 244 245 246_ 247, 248249, 250, 251, 252, 253, 254, 255, 256,
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257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 2717,
278, 279, 280, 281, 282, 283, 284, 283, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319,
320, 321, and 322.

In certain embodiments, the nucleobase sequences recited 1in the following SEQ ID NOs of SEQ
ID NOs: 1 or 2 or 3, when targeted by antisense compounds or oligonucleotides, displays at least 70%
inhibition: 29, 239, 240, 241, 242, 243, 244, 2435, 247, 249, 250, 251, 252, 253, 254, 253, 256, 257, 238,
259, 260, 261, 262, 263, 264, 265, 266, 268, 269, 270, 271, 272, 274, 275, 276, 277, 278, 279, 280, 282,
283, 284, 285, 286, 287, 288, 289, 290, 291, 294, 295, 296, 297, 298, 299, 300, 301, 304, 305, 306, 307,
308, 309, 310, 311, 312, 313, 314, 315, 317, 319, 320, and 322.

In certain embodiments, the nucleobase sequences recited 1n the following SEQ 1D NOs of SEQ
ID NOs: 1 or 2 or 3, when targeted by antisense compounds or oligonucleotides, displays at least 75%
inhibition: 29, 239, 240, 241, 242, 243, 244, 2435, 247, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259,
260, 261, 262, 264, 266, 269, 271, 272, 274, 275, 276, 277, 278, 279, 283, 284, 286, 287, 288, 291, 298,
299, 300, 305, 306, 307, 308, 309, 310, 312, 313, 315,317, 319, and 320.

In certain embodiments, the nucleobase sequences recited 1in the following SEQ ID NOs of SEQ
ID NOs: 1 or 2 or 3, when targeted by antisense compounds or oligonucleotides, displays at least 80%
inhibition: 29, 241, 242, 243, 244, 245, 247, 250, 253, 254, 255, 256, 259, 260, 261, 262, 264, 266, 271,
272,274,276, 278, 283, 284, 286, 287, 299, 300, 305, 306, 307, 308, 310, 312, 313, 317, and 320.

In certain embodiments, the nucleobase sequences recited in the following SEQ ID NOs of SEQ
ID NOs: 1 or 2 or 3, when targeted by antisense compounds or oligonucleotides, displays at least 85%
inhibition: 29, 241, 242, 243, 244, 247, 254, 256, 259, 260, 264, 272, 278, 299, 300, 303, 306, 307, 308,
310, 317, and 320.

In certain embodiments, the following antisense compounds target a region of SEQ ID NO: 1, a
nucleic acid encoding human FGFR4, and demonstrate at least 65% nhibition of a FGFR4 mRNA: ISIS
NOs: 299003, 299010, 299018, 299022, 299024, 299025, 299028, 299029, 299030, 463588, 463589,
463590, 463592, 463593, 463594, 463596, 463598, 463599, 463601, 463625, 463627, 463628, 463629,
463630, 463636, 463645, 463648, 463654, 463655, 463656, 4636357, 463670, 463672, 463673, 463677,
463678, 463679, 463689, 463690, 463691, 463692, 463693, 463708, 463709, 463712, 463717, 463718,
463724, 463733, 463734, 463735, 463751, 463763, 463770, 463774, 463791, 463803, 463832, 463834,
463835, 463836, 463837, 463838, 463860, 463861, 463871, 463874, 463875, 463876, 463877, 463878,
463880, 463882, 463883, 463884, 463893, 463894, 463906, 463907, 463908, 463909, 463910, 463912,
463913, 463918, 463919, 463922, 463937, 463938, 463947, 463967, 463994, 464002, 464004, 464013,
464014, 464015, 464030, 464033, 464037, 464038, 464041, 464043, 464046, 464048, and 464049
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In certain embodiments, the following antisense compounds target a region of SEQ ID NO: 1, a
nucleic acid encoding human FGFR4 and demonstrate at least 70% mhibition of a FGFR4 mRNA: ISIS
NOs: 299005, 299029, 299030, 463588, 463589, 463590, 463592, 463593, 463596, 463598, 463599,
463627, 463628, 463629, 463630, 463645, 463648, 463654, 463633, 463670, 463672, 463679, 463689,
463690, 463691, 463692, 463693, 463708, 463709, 463712, 463724, 463751, 463763, 463774, 463834,
4638335, 463837, 463838, 463861, 463874, 463875, 463876, 463877, 463878, 463830, 463832, 463884,
463893, 463894, 463907, 463908, 463909, 463910, 463913, 463922, 463937, 464002, 464013, 464014,
464038, 464041, 464043, and 464049

In certain embodiments, the following antisense compounds target a region of SEQ ID NO: 1, a
nucleic acid encoding human FGFR4 and demonstrate at least 75% mhibition of a FGFR4 mRNA: ISIS
NOs: 299005, 299029, 463588, 463589, 463596, 463599, 463628, 463629, 463630, 463645, 4636438,
463654, 463672, 463679, 463689, 463690, 463691, 463692, 463708, 463709, 463751, 463763, 463834,
463835, 463837, 463838, 463861, 463874, 463875, 463876, 463877, 463882, 463884, 463907, 463908,
463909, 463910, 464013, 464014, 464038, and 464041

In certain embodiments, the following antisense compounds target a region of SEQ ID NO: 1, a
nucleic acid encoding human FGFR4 and demonstrate at least 80% mbhibition of a FGFR4 mRNA: ISIS
NOs: 299005, 299029, 463588, 463589, 463628, 463629, 463648, 463672, 463690, 463692, 463708,
463709, 463837, 463877, 463908, 463909, and 464014

In certain embodiments, the following antisense compounds target a region of SEQ ID NO: 1, a
nucleic acid encoding human FGFR4 and demonstrate at least 85% mhibition of a FGFR4 mRNA: ISIS
NOs: 299003, 299029, 463588, 463629, 463690, 463709, 463877, 463908, and 463909.

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs:1 or
2, a nucleic acid encoding human FGFR4, and demonstrate at least 65% inhibition of a FGFR4 mRNA:
ISIS NOs: 463629, 299004, 464138, 464139, 464167, 464168, 464170, 464173, 299033, 464181,
464203, 464207, 464208, 464209, 464210, 464213, 464214, 464215, 464216, 464222, 464223, 464224,
464225, 464226, 464227, 464228, 464238, 464239, 464254, 4642358, 464266, 464268, 464269, 464270,
464278, 464280, 464284, 464285, 464286, 464287, 464288, 464290, 464291, 464292, 464298, 464299,
464300, 464308, 464309, 464310, 464311, 464333, 464342, 464425, 464428, 464429, 464430, 464433,
464449, 464453, 464568, 464569, 464575, 464576, 464579, 464581, 464582, 464584, 464585, 464586,
464587, 464588, 464589, 464590, 464591, 464593, 464617, 464622, 464623, 464657, 464638, 464677,
464682, 464683, 464684, 464685, 464686, 464687, 464688, 464689, 464692, 464696, 464698, 464699,
464701, 464703, 464705, 464706, 464707, 464708, 464709, 464710, 464711, 464716, 464717, 464718,
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464719, 464720, 464726, 464727, 464728, 464729, 464730, 464732, 464734, 464735, 464736, 464740,
464800, and 464801 .

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2, a nucleic acid encoding human FGFR4 and demonstrate at least 70% mhibition of a FGFR4 mRNA;
ISIS NOs: 463629, 299004, 464138, 464139, 464168, 464203, 464207, 464208, 464209, 464210,
464213, 464214, 464215, 464216, 464222, 464223, 464224, 464225, 464226, 464227, 464228, 464238,
464258, 464266, 464268, 464278, 464280, 464284, 464285, 464286, 464287, 464288, 464290, 464291,
464298, 464299, 464300, 464308, 464309, 464310, 464311, 464333, 464425, 464428, 464429, 464449,
464579, 464584, 464585, 464586, 464587, 464588, 464589, 464590, 464591, 464622, 464657, 464682,
464683, 464684, 464685, 464686, 464687, 464692, 464696, 464698, 464699, 464701, 464703, 464706,
464707, 464708, 464709, 464710, 464711, 464716, 464717, 464718, 464719, 464720, 464727, 464728,
464729, 464730, 464732, 464735, 464740, 464800, and 464801.

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2, a nucleic acid encoding human FGFR4 and demonstrate at least 75% mhibition of a FGFR4 mRNA;
ISIS NOs: 463629, 299004, 464139, 464208, 464209, 464213, 464214, 464215, 464222, 464223,
464224, 464225, 464226, 464227, 464228, 464266, 464284, 464285, 464286, 464287, 464288, 464298,
464299, 464300, 464308, 464309, 464310, 464311, 464333, 464425, 464449, 464579, 464587, 464588,
464589, 464682, 464683, 464685, 464686, 464696, 464698, 464699, 464706, 464707, 464708, 464709,
464710, 464716, 464717, 464718, 464720, 464727, 464729, 464730, 464732, 464735, 464740, and
464801.

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2, a nucleic acid encoding human FGFR4 and demonstrate at least 80% mhibition of a FGFR4 mRNA.:
ISIS NOs: 463629, 299004, 464213, 464214, 464215, 464222, 464223, 464224, 464225, 464227,
464228, 464284, 464285, 464286, 464287, 464288, 464298, 464300, 464308, 464309, 464449, 464587,
464588, 464589, 464683, 464685, 464686, 464696, 464698, 464706, 464707, 464708, 464709, 464710,
464716, 464717, 464718, 464720, 464729, 464732, 464735, and 464740.

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2, a nucleic acid encoding human FGFR4 and demonstrate at least 85% mhibition of a FGFR4 mRNA;
ISIS NOs: 463629, 299004, 464214, 464222, 464223, 464227, 464228, 464286, 464238, 464308,
464309, 464588, 464589, 464683, 464685, 464708, 464709, 464710, 464716, 464717, 464718, 464720,
464729, 464732, 464735, and 464740
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In certain embodiments, the following antisense compounds target a region of SEQ ID NOs:1 or
2 or 3, a nucleic acid encoding human FGFR4, and demonstrate at least 65% inhibition of a FGFR4
mRNA: ISIS NOs: 463629, 479530, 479532, 479533, 479534, 479533, 479536, 479537, 479538,
479539, 479540, 479541, 479542, 479543, 479544, 4795435, 479546, 479547, 479548, 479549, 479550,
479551, 479552, 479553, 479554, 479555, 479556, 479557, 479538, 479560, 479561, 479562, 479564,
479563, 479566, 479567, 479568, 479569, 479570, 479572, 479573, 479574, 479576, 479577, 479582,
479583, 479584, 479585, 479594, 479596, 479597, 479608, 479613, 479614, 479622, 479625, 479626,
479641, 479682, 479689, 479690, 479691, 479692, 479693, 479694, 479696, 479697, 479698, 479699,
479703, 479704, 479705, 479706, 479716, 479721, 479722, 479725, 479731, 479732, 479736, 479737,
479738, 479739, 479740, and 479741

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2 or 3, a nucleic acid encoding human FGFR4 and demonstrate at least 70% mhibition of a FGFR4
mRNA: ISIS NOs: 463629, 479530, 479532, 479533, 479534, 479533, 479536, 479537, 479539,
479541, 479542, 479543, 479544, 479545, 479546, 479547, 479548, 479549, 479550, 479551, 479552,
479553, 479554, 479555, 479556, 479557, 479558, 479561, 479562, 479564, 479563, 479566, 479568,
479569, 479570, 479572, 479573, 479574, 479576, 479582, 479583, 479584, 479583, 479594, 479596,
479597, 479608, 479613, 479614, 479626, 479641, 479682, 479689, 479690, 479691, 479692, 479693,
479697, 479698, 479699, 479703, 479704, 479705, 479706, 479716, 479721, 479722, 479725, 479731,
479736, 479738, 479739, and 479741

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2 or 3, a nucleic acid encoding human FGFR4 and demonstrate at least 75% mhibition of a FGFR4
mRNA: ISIS NOs: 463629, 479530, 479532, 479533, 479534, 479535, 479536, 479537, 479539,
479542, 479543, 479544, 479545, 479546, 479547, 479548, 479549, 479550, 479551, 479552, 479553,
479554, 479556, 479558, 479562, 479565, 479566, 479568, 479569, 479570, 479572, 479573, 479574,
479583, 479584, 479594, 479596, 479597, 479614, 479690, 479691, 479692, 479698, 479699, 479703,
479704, 479705, 479706, 479721, 479722, 479731, 479736, 479738, and 479739.

In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2 or 3, a nucleic acid encoding human FGFR4 and demonstrate at least 80% mhibition of a FGFR4
mRNA: ISIS NOs: 463629, 479533, 479534, 479535, 479536, 479537, 479539, 479542, 479545,
479546, 479547, 479548, 479551, 479552, 479553, 479554, 479556, 479538, 479563, 479566, 479568,
479570, 479573, 479583, 479584, 479594, 479596, 479691, 479692, 479698, 479699, 479703, 479704,
479706, 479721, 479722, 479736, and 479739
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In certain embodiments, the following antisense compounds target a region of SEQ ID NOs: 1 or
2 or 3, a nucleic acid encoding human FGFR4 and demonstrate at least 85% mhibition of a FGFR4
mRNA: ISIS NOs: 463629, 479533, 479534, 479535, 479536, 479539, 479546, 479548, 479551,
479552, 479556, 479566, 479573, 479691, 479692, 479698, 479699, 479703, 479704, 479706, 479736,
and 479739.

In certain embodiments, the compounds provided herein have a greater therapeutic potential than
ISIS NO: 299005. In certain embodiments, the compounds provided herein have better in vivo inhibition

over ISIS NO: 299005. In certain embodiments, the compounds provided herein have a better tolerability
profile than ISIS NO: 299005.

In certain embodiments, the compound provided herein consists of a single-stranded moditfied
oligonucleotide.

In certain embodiments, the modified oligonucleotide consists of 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 or 35 linked nucleosides. 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. In certain embodiments, the modified oligonucleotide
consists of 17 linked nucleosides. In certain embodiments, the modified oligonucleotide consists of 16
linked nucleosides.

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

In certain embodiments, at least one nucleoside of said modified oligonucleotide comprises a
modified nucleobase. In certain embodiments, the modified nucleobase 1s a S-methylcytosine.

In certain embodiments, the modified oligonucleotide comprises: a) a gap segment consisting of
linked deoxynucleosides; b) a 5° wing segment consisting of linked nucleosides; and ¢) a 3° wing segment
consisting of linked nucleosides. The gap segment 1s positioned between the 5° wing segment and the 3°
wing segment and each nucleoside of each wing segment comprises a modified sugar.

In certain embodiments, the modified oligonucleotide consists of 20 linked nucleosides, the gap
segment consisting of ten linked deoxynucleosides, the 5™ wing segment consisting of five linked
nucleosides, the 3° wing segment consisting of five linked nucleosides, cach nucleoside of cach wing
segment comprises a 2 -0-methoxyethyl modified sugar, each internucleoside linkage 1s a

phosphorothioate linkage and each cytosine 1s a S-methylcytosine.
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In certain embodiments, the modified oligonucleotide consists of 17 linked nucleosides, the gap
segment consisting of ten linked deoxynucleosides, the 5° wing segment consisting of three linked
nucleosides, the 3° wing segment consisting of four linked nucleosides, each nucleoside of cach wing
segment comprises a 2 -0-methoxyethyl modified sugar, each internucleoside linkage 1s a
phosphorothioate linkage and each cytosine 1s a 5-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 8
contiguous nucleobases complementary to an equal length portion of any of SEQ ID NOs: 1-4, wherein
the modified oligonucleotide comprises: a) a gap segment consisting of ten linked deoxynucleosides; b) a
5" wing segment consisting of five linked nucleosides; and ¢) a 3 wing segment consisting of five linked
nucleosides. The gap segment 1s positioned between the 5° wing segment and the 3° wing segment, each
nucleoside of cach wing segment comprises a 2 -0O-methoxyethyl modified sugar, each internucleoside
linkage 1s a phosphorothioate linkage and cach cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 8
contiguous nucleobases complementary to an equal length portion of any of SEQ ID NO: 1, wherein the
modified oligonucleotide comprises: a) a gap segment consisting of ten linked deoxynucleosides; b) a 5°
wing segment consisting of five linked nucleosides; and ¢) a 3° wing segment consisting of five linked
nucleosides. The gap segment 1s positioned between the 5° wing segment and the 3° wing segment, each
nucleoside of each wing segment comprises a 2 -O-methoxyethyl modified sugar, each internucleoside
linkage 1s a phosphorothioate linkage and cach cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 19
contiguous nucleobases of SEQ ID NOs: 7-322 wherein the modified oligonucleotide comprises: a) a gap
segment consisting of ten linked deoxynucleosides; b) a 5° wing segment consisting of five linked
nucleosides; and ¢) a 3° wing segment consisting of five linked nucleosides. The gap segment 1s
positioned between the 5° wing segment and the 3™ wing segment, each nucleoside of each wing segment
comprises a 2 -0O-methoxyethyl modified sugar, each internucleoside linkage 1s a phosphorothioate
linkage and each cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 19
contiguous nucleobases of SEQ ID NOs: 16, 17, 45, 46, 70, 72, or 138, wherein the modified
oligonucleotide comprises: a) a gap segment consisting of ten linked deoxynucleosides; b) a 5° wing

segment consisting of five linked nucleosides; and ¢) a 3° wing segment consisting of five linked
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nucleosides. The gap segment 1s positioned between the 5° wing segment and the 3° wing segment, each
nucleoside of each wing segment comprises a 2 -O-methoxyethyl modified sugar, each internucleoside
linkage 1s a phosphorothioate linkage and cach cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 19
contiguous nucleobases of SEQ ID NO: 16, wherein the modified oligonucleotide comprises: a) a gap
segment consisting of ten linked deoxynucleosides; b) a 5° wing segment consisting of five linked
nucleosides; and ¢) a 3° wing segment consisting of five linked nucleosides. The gap segment 1s
positioned between the 5° wing segment and the 3™ wing segment, each nucleoside of each wing segment
comprises a 2 -0-methoxyethyl moditied sugar, each internucleoside linkage 1s a phosphorothioate
linkage and each cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 19
contiguous nucleobases of SEQ ID NO: 45, wherein the modified oligonucleotide comprises: a) a gap
segment consisting of ten linked deoxynucleosides; b) a 5° wing segment consisting of five linked
nucleosides; and ¢) a 3° wing segment consisting of five linked nucleosides. The gap segment 1s
positioned between the 5° wing segment and the 3° wing segment, each nucleoside of each wing segment
comprises a 2 -0O-methoxyethyl moditfied sugar, each internucleoside linkage 1s a phosphorothioate
linkage and each cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a moditied
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 20
contiguous nucleobases of SEQ ID NOs: 7-322, wherein the modified oligonucleotide comprises: a) a gap
segment consisting of ten linked deoxynucleosides; b) a 5° wing segment consisting of five linked
nucleosides; and ¢) a 3° wing segment consisting of five linked nucleosides. The gap segment 1s
positioned between the 5° wing segment and the 3™ wing segment, each nucleoside of each wing segment
comprises a 2°-0-methoxyethyl moditied sugar, each internucleoside linkage 1s a phosphorothioate
linkage and each cytosine residue 1s a S-methylcytosine.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 20
contiguous nucleobases of SEQ ID NOs: 16, 17, 45, 46, 70, 72, or 138, wherein the modified
oligonucleotide comprises: a) a gap segment consisting of ten linked deoxynucleosides; b) a 5° wing
segment consisting of five linked nucleosides; and ¢) a 3™ wing segment consisting of five linked
nucleosides. The gap segment 1s positioned between the 5° wing segment and the 3° wing segment, each

nucleoside of cach wing segment comprises a 2 -O-methoxyethyl modified sugar, each internucleoside
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linkage 1s a phosphorothioate linkage and cach cytosine residue 1s a S-methylcytosine. In certain
embodiments, the compound or composition comprises the compound of any of ISIS NOs: 463588,
463589, 463690, 463691, 463835, 463837, or 464225.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 20
contiguous nucleobases of SEQ ID NO: 16, wherein the modified oligonucleotide comprises: a) a gap
segment consisting of ten linked deoxynucleosides; b) a 5° wing segment consisting of five linked
nucleosides; and ¢) a 3° wing segment consisting of five linked nucleosides. The gap segment 1s
positioned between the 5° wing segment and the 3™ wing segment, each nucleoside of each wing segment
comprises a 2 -0-methoxyethyl moditied sugar, each internucleoside linkage 1s a phosphorothioate
linkage and each cytosine residue 1s a S-methylcytosine. In certain embodiments, the compound or
composition comprises the compound of ISIS NO: 463588.

In certain embodiments, the compounds or compositions provided herein comprise a modified
oligonucleotide consisting of 20 linked nucleosides having a nucleobase sequence comprising at least 20
contiguous nucleobases of SEQ ID NO: 45, wherein the modified oligonucleotide comprises: a) a gap
segment consisting of ten linked deoxynucleosides; b) a 5° wing segment consisting of five linked
nucleosides; and ¢) a 3° wing segment consisting of five linked nucleosides. The gap segment 1s
positioned between the 5° wing segment and the 3° wing segment, each nucleoside of each wing segment
comprises a 2 -0O-methoxyethyl moditied sugar, each internucleoside linkage 1s a phosphorothioate
linkage and each cytosine residue 1s a S-methyleytosine. In certain embodiments, the compound or
composition comprises the compound of ISIS NO: 463690

Certain embodiments provide methods, compounds, and compositions for inhibiting FGFR4
eXpression.

Certaimn embodiments provide a method of reducing FGFR4 expression in an anmimal comprising
administering to the animal a compound as described herein. In certain embodiments, the compound
comprises a modified oligonucleotide 12 to 30 linked nucleosides 1n length targeted to FGFR4. In certain
embodiments, the compound comprises a modified oligonucleotide 15 to 30 linked nucleosides 1n length
targeted to FGFR4. In certain embodiments, the compound comprises a modified oligonucleotide 18 to 21
linked nucleosides 1n length targeted to FGFR4. In certain embodiments, the compound comprises a
modified oligonucleotide 20 to 35 linked nucleosides 1n length targeted to FGFR4. In certain
embodiments, the compound comprises a modified oligonucleotide 20 to 25 linked nucleosides 1n length
targeted to FGFR4. In certain embodiments, the compound comprises a modified oligonucleotide 20 to 24
linked nucleosides 1n length targeted to FGFR4. In certain embodiments, the compound comprises a

modified oligonucleotide 20 to 23 linked nucleosides 1in length targeted to FGFR4. In certain
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embodiments, the compound comprises a modified oligonucleotide 20 to 22 linked nucleosides 1in length
targeted to FGFR4. In certain embodiments, the compound comprises a modified oligonucleotide 20 to 21
linked nucleosides 1n length targeted to FGFR4. In certain embodiments, the compound comprises a
modified oligonucleotide 20 linked nucleosides 1n length targeted to FGFR4.

Certain embodiments provide a method of preventing, ameliorating or treating a metabolic
disease m an amimal comprising administering to the animal a compound as described herein. In certain
embodiments, the compound comprises a modified oligonucleotide 12 to 30 linked nucleosides 1n length
targeted to FGFR4. In certain embodiments, the compound comprises a modified oligonucleotide 20
linked nucleosides 1n length targeted to FGFR4. Examples of metabolic diseases or disorders mclude, but
are not limited to obesity, diabetes, hyperglycemia, prediabetes, non-alcoholic fatty liver disease
(NAFLD), metabolic syndrome, msulin resistance, diabetic dyslipidemia, or hypertriglyceridemia or a
combination thereof.

Certain embodiments provide a compound as described herein for use i preventing, ameliorating
or treating a metabolic disease mn an animal. In certain embodiments, the compound comprises a
modified oligonucleotide 12 to 30 linked nucleosides 1in length targeted to FGFR4. In certain
embodiments, the compound comprises a moditfied oligonucleotide 20 linked nucleosides m length
targeted to FGFR4. Examples of metabolic diseases or disorders mclude, but are not limited to obesity,
diabetes, hyperglycemia, prediabetes, non-alcoholic fatty liver disease (NAFLD), metabolic syndrome,
insulin resistance, diabetic dyshipidemia, or hypertriglyceridemia or a combination thereof.

Certain embodiments provide use of a compound as described herein 1in the manufacture of a
medicament for preventing, ameliorating or treating a metabolic disease 1n an animal. In certain
embodiments, the compound comprises a modified oligonucleotide 12 to 30 linked nucleosides 1n length
targeted to FGFR4. In certain embodiments, the compound comprises a moditfied oligonucleotide 20
linked nucleosides 1n length targeted to FGFR4. Examples of metabolic diseases or disorders include, but
are not limited to obesity, diabetes, hyperglycemia, prediabetes, non-alcoholic fatty liver disease
(NAFLD), metabolic syndrome, insulin resistance, diabetic dyshipidemia, or hypertriglyceridemia or a
combination thereof.

Certain embodiments provide a method of preventing, ameliorating or treating obesity 1 an
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