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MODULATORS OF GROWTH HORMONE RECEPTOR

Field

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

oligonucleotides targeted to growth hormone receptor (GHR).

Sequence Listing

The present application is being filed along with a Sequence Listing in electronic format. The
Sequence Listing is provided as a file entitled BIOL0226WOSEQ_ST25.1xt, created on June 30, 2014, which
is 1028 Kb in size. The information in the electronic format of the sequence listing is incorporated herein by

reference in its entirety.

Background

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

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

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

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

Summary

Embodiments provided hercin relate to methods, compounds, and compositions for treating,
preventing, or ameliorating a disease associated with excess growth hormone. Several embodiments
provided herein are drawn to antisense compounds or oligonucleotides targeted to growth hormone receptor
(GHR). Several embodiments are directed to treatment, prevention, or amelioration of acromegaly with

antisense compounds or oligonucleotides targeted to growth hormone receptor (GHR).
1
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Detailed Description

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

one subunit, unless specifically stated otherwise.

The section headings used herein are for organizational purposes only and are not to be construed as
limiting the subject matter described. All documents, or portions of documents, cited in this application,
including, but not limited to, patents, patent applications, articles, books, and treatises, are hereby expressly

incorporated by reference for the portions of the document discussed herein, as well as in their entirety.
Unless otherwise indicated, the following terms have the following meanings:

“2’-0O-methoxyethyl” (also 2°-MOE and 2’-O(CH,),-OCHs) refers to an O-methoxy-cthyl

modification at the 2° position of a furanose ring. A 2’-O-methoxyethyl modified sugar is a modified sugar.

“2’-MOE nucleoside” (also 2’-O-methoxyethyl nucleoside) means a nucleoside comprising a 2°-

MOE modified sugar moiety.

“2’-substituted nucleoside” means a nucleoside comprising a substituent at the 2’-position of the
furanosyl ring other than H or OH. In certain embodiments, 2° substituted nucleosides include nucleosides

with bicyclic sugar modifications.

“3’ target site” refers to the nucleotide of a target nucleic acid which is complementary to the 3*-most

nucleotide of a particular antisense compound.

“5’ target site” refers to the nucleotide of a target nucleic acid which is complementary to the 5’-most

nucleotide of a particular antisense compound.

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

methylcytosine is a modified nucleobase.

“About” means within +£10% of a value. For example, if it is stated, “the compounds affected at lcast

about 70% inhibition of GHR”, it is implicd that GHR levels are inhibited within a range of 60% and 80%.

"Administration” or "administering” refers to routes of introducing an antisense compound provided

herein to a subject to perform its intended function. An example of a route of administration that can be used
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includes, but is not limited to parenteral administration, such as subcutaneous, intravenous, or intramuscular

injection or infusion.

“Amelioration” refers to a lessening of at least one indicator, sign, or symptom of an associated
disease, disorder, or condition. In certain embodiments, amelioration includes a delay or slowing in the
progression of one or more indicators of a condition or disease. The severity of indicators may be determined

by subjective or objective measures, which are known to those skilled in the art.

“Animal” refers to a human or non-human animal, including, but not limited to, mice, rats, rabbits,

dogs, cats, pigs, and non-human primates, including, but not limited to, monkeys and chimpanzees.

“Antisense activity” means any detectable or measurable activity attributable to the hybridization of
an antisense compound to its target nucleic acid. In certain embodiments, antisense activity is a decrease in

the amount or expression of a target nucleic acid or protein encoded by such target nucleic acid.

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

ssRNAs, and occupancy-based compounds.

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

antisense compound.

“Antisense mechanisms™ are all those mechanisms involving hybridization of a compound with
target nucleic acid, wherein the outcome or effect of the hybridization is either target degradation or target
occupancy with concomitant stalling of the cellular machinery involving, for example, transcription or

splicing.

“Antisense oligonucleotide” means a single-stranded oligonucleotide having a nucleobase sequence

that permits hybridization to a corresponding region or segment of a target nucleic acid.

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

nucleobases.

“Bicyclic sugar moiety” means a modified sugar moicty comprising a 4 to 7 membered ring
(including but not limited to a furanosyl) comprising a bridge connecting two atoms of the 4 to 7 membered

ring to form a second ring, resulting in a bicyclic structure. In certain embodiments, the 4 to 7 membered
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ring is a sugar ring. In certain embodiments the 4 to 7 membered ring is a furanosyl. In certain such

embodiments, the bridge connects the 2’-carbon and the 4’-carbon of the furanosyl.

“Bicyclic nucleic acid® or “ BNA” or “BNA nucleosides” means nucleic acid monomers having a
bridge connecting two carbon atoms between the 4’ and 2’position of the nucleoside sugar unit, thereby
forming a bicyclic sugar. Examples of such bicyclic sugar include, but are not limited to A) o-L-
Methyleneoxy (4’-CH,-O-2°) LNA , (B) pB-D-Methylencoxy (4°-CH,-O-2") LNA , (C) Ethylencoxy (4’-
(CH;),-O-2") LNA , (D) Aminooxy (4’-CH,-O-N(R)-2’) LNA and (E) Oxyamino (4’-CH,-N(R)-O-2") LNA,

as depicted below.

0] Q Bx § Oy, g o__ Bx %
(A) ® " ©

(B)

As used herein, LNA compounds include, but are not limited to, compounds having at Icast one
bridge between the 4” and the 2 position of the sugar wherein cach of the bridges independently comprises 1
or from 2 to 4 linked groups independently selected from -[C(R))(R2)].-, -C(R1)=C(Ry)-, -C(R;)=N-
, -C(=NR})-, -C(=0)-, -C(=5)-, -0-, -Si(R}),-, -S(=0)«- and -N(R;)-; wherein: xis 0, 1, or 2; n is
1, 2, 3, or 4; each R; and R, is, independently, H, a protecting group, hydroxyl, C,-C, alkyl, substituted C;-
Cy, alkyl, C,-Cy; alkenyl, substituted C,-C;, alkenyl, C,-Ci, alkynyl, substituted C,-Cy; alkynyl, Cs-Cyq aryl,
substituted Cs-C, aryl, a heterocycle radical, a substituted heterocycle radical, heteroaryl, substituted
heteroaryl, Cs-C; alicyclic radical, substituted C;s-C, alicyclic radical, halogen, O, NJ1J,, SJ;, N;, COOJ,,
acyl (C(=0)-H), substituted acyl, CN, sulfonyl (S(=0),-J;), or sulfoxyl (S(=0)-J;); and each J; and J, is,
independently, H, C;-C, alkyl, substituted C;-C,, alkyl, C,-C;, alkenyl, substituted C,-C;, alkenyl, C,-Ci,
alkynyl, substituted C,-C;, alkynyl, Cs-C,q aryl, substituted Cs-Cyy aryl, acyl (C(=0)-H), substituted acyl, a
heterocycle radical, a substituted heterocycle radical, C,-C;, aminoalkyl, substituted C;-C;, aminoalkyl or a

protecting group.

Examples of 4°- 2’ bridging groups encompassed within the definition of LNA include, but are not
limited to one of formulaec: -[C(R)(R2)]s -[C(R)(R2)]-0-, -C(RiRy)-N(R})-0- or —C(R|R;)-O-N(R})-.
Furthermore, other bridging groups encompassed with the definition of LNA are 4-CH,-2', 4'-(CH,),-2', 4'-
(CHy);-2', 4'-CH,-0-2', 4'-(CH;),-0-2', 4'-CH,-0-N(R)-2' and 4'-CH,-N(R)-O-2'- bridges, wherein each R,
and R, is, independently, H, a protecting group or C;-Cy; alkyl.

Also included within the definition of LNA according to the invention are LNAs in which the 2'-
hydroxyl group of the ribosyl sugar ring is connected to the 4' carbon atom of the sugar ring, thereby forming
a methylencoxy (4°-CH2-O-2’) bridge to form the bicyclic sugar moicty. The bridge can also be a methylene

4
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(-CH,-) group connecting the 2' oxygen atom and the 4' carbon atom, for which the term methyleneoxy (4’-
CH,-0O-2%) LNA is used. Furthermore; in the case of the bicylic sugar moiety having an ethylene bridging
group in this position, the term cthylencoxy (4’-CH,CH,-O-2") LNA is used. o -L- methylencoxy (4’-CH,-
0-2’), an isomer of methyleneoxy (4’-CH,-O-2") LNA is also encompassed within the definition of LNA, as

used herein.

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

incorporated at either terminus of an antisense compound.

“cEf” 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;)-O-2".

“Constrained cthyl nucleoside™ (also cEt nucleoside) means a nucleoside comprising a bicyclic sugar

moicty comprising a 4’-CH(CH3)-O-2” bridge.

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

methoxyethyl modifications.

“Chimeric antisense compounds” means antisense compounds that have at least 2 chemically distinct

regions, each position having a plurality of subunits.

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

second nucleic acid.

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

or elements.
“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 varicty of substituents.

“Designing” or “Designed to” refer to the process of designing an oligomeric compound that

specifically hybridizes with a selected nucleic acid molecule.

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

medical condition, and other relevant factors.
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“Efficacy” means the ability to produce a desired effect.

“Expression” includes all the functions by which a gene’s coded information is converted into
structures present and operating in a cell. Such structures include, but are not limited to the products of

transcription and translation.

“Fully complementary” or “100% complementary” means cach nucleobase of a first nucleic acid has
a complementary nucleobase in a second nucleic acid. In certain embodiments, a first nucleic acid is an

antisense compound and a target nucleic acid is a second nucleic acid.

“Gapmer” means a chimeric antisense compound in which an internal region having a plurality of
nucleosides that support RNase H cleavage is 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 may be referred to as the “gap”

and the external regions may be referred to as the “wings.”

“Growth Hormone Receptor (GHR)” means any nucleic acid or protein of GHR. “GHR nucleic
acid” means any nucleic acid encoding GHR. For example, in certain embodiments, a GHR nucleic acid
includes a DNA scquence encoding GHR, an RNA sequence transcribed from DNA encoding GHR
(including genomic DNA comprising introns and e¢xons), including a non-protein encoding (i.e. non-coding)
RNA sequence, and an mRNA sequence encoding GHR. “GHR mRNA” means an mRNA encoding a GHR

protein.

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

capable of inhibiting the expression of GHR RNA and/or GHR protein.

“Hybridization” means the anncaling of complementary nucleic acid molecules. In certain
embodiments, complementary nucleic acid molecules include, but are not limited to, an antisense compound
and a nucleic acid target. In certain embodiments, complementary nucleic acid molecules include, but are not

limited to, an antisense oligonucleotide and a nucleic acid target.

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

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

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

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

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

“Lengthened” antisense oligonucleotides are those that have one or more additional nucleosides

relative to an antisense oligonucleotide disclosed herein.

“Linked deoxynucleoside” means a nucleic acid base (A, G, C, T, U) substituted by deoxyribose

linked by a phosphate ester to form a nucleotide.
“Linked nucleosides” means adjacent nucleosides linked together by an internucleoside linkage.

“Mismatch” or “non-complementary nucleobase™ refers to the case when a nucleobase of a first

nucleic acid is not capable of pairing with the corresponding nucleobase of a second or target nucleic acid.

“Modified internucleoside linkage™ refers to a substitution or any change from a naturally occurring

internucleoside bond (i.e. a phosphodiester internucleoside bond).

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

bases thymine (T), cytosine (C) and uracil (U).

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

modified nucleobase.

“Modified nucleotide” means a nucleotide having, independently, a modified sugar moiety, modified

mternucleoside linkage, or modified nucleobase.

“Modified oligonucleotide” means an oligonucleotide comprising at least one modified

internucleoside linkage, a modified sugar, and/or a modified nucleobase.
“Modified sugar” means substitution and/or any change from a natural sugar moiety.

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

mRNA and/or GHR protein in a cell, tissue, organ or organism.
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“Monomer” refers to a single unit of an oligomer. Monomers include, but are not limited to,

nucleosides and nucleotides, whether naturally occuring or modified.
“Motif” means the pattern of unmodified and modified nucleosides in an antisense compound.
“Natural sugar moiety” means a sugar moicty found in DNA (2°-H) or RNA (2’-OH).
“Naturally occurring internucleoside linkage™ means a 3' to 5' phosphodiester linkage.

“Non-complementary nucleobase™ refers to a pair of nucleobases that do not form hydrogen bonds

with one another or otherwise support hybridization.

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

and double-stranded nucleic acids.
“Nuclecbase” means a heterocyclic moiety capable of pairing with a base of another nucleic acid.

“Nucleobase complementarity” refers to a nucleobase that is capable of base pairing with another
nucleobase. For example, in DNA, adenine (A) is complementary to thymine (T). For example, in RNA,
adenine (A) is complementary to uracil (U). In certain embodiments, complementary nucleobase refers to a
nucleobase of an antisense compound that is capable of base pairing with a nucleobase of its target nucleic
acid. For example, if a nucleobase at a certain position of an antisense compound is capable of hydrogen
bonding with a nucleobase at a certain position of a target nucleic acid, then the position of hydrogen bonding
between the oligonucleotide and the target nucleic acid is considered to be complementary at that nucleobase

pair.

“Nucleobase sequence” means the order of contiguous nucleobases independent of any sugar,

linkage, and/or nucleobase modification.
“Nucleoside” means a nucleobase linked to a sugar.

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

8
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or internucleoside linkage. Generally, a mimetic is used in place of the sugar or sugar-internucleoside

linkage combination, and the nucleobase is maintained for hybridization to a selected target.

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

the nucleoside.

“QOligomeric compound” means a polymer of linked monomeric subunits which is capable of

hybridizing to at lcast a region of a nucleic acid molecule.

“Qligonucleoside” means an oligonucleotide in which the internucleoside linkages do not contain a

phosphorus atom.

“QOligonucleotide” 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 subcutaneous administration, intravenous administration, intramuscular
administration, intraarterial administration, intraperitoneal administration, or intracranial administration, e.g.

intrathecal or intracerebroventricular administration.

“Pharmaceutical composition™ means a mixture of substances suitable for administering to an
individual. For example, a pharmaceutical composition may comprise one or more active pharmaceutical

agents and a sterile aqueous solution.

“Pharmaceutically acceptable salts” means physiologically and pharmaceutically acceptable salts of
antisense compounds, i.e., salts that retain the desired biological activity of the parent oligonucleotide and do

not impart undesired toxicological effects thereto.

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

is a modified internucleoside linkage.

“Portion” means a defined number of contiguous (i.e., linked) nucleobases of a nucleic acid. In
certain embodiments, a portion is a defined number of contiguous nucleobases of a target nucleic acid. In

certain embodiments, a portion is a defined number of contiguous nucleobases of an antisense compound

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

of developing a disease, disorder, or condition.

“Prophylactically effective amount” refers to an amount of a pharmaceutical agent that provides a

prophylactic or preventative benefit to an animal.
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“Region” is defined as a portion of the target nucleic acid having at least one identifiable structure,

function, or characteristic.

“Ribonucleotide” means a nucleotide having a hydroxy at the 2’ position of the sugar portion of the

nucleotide. Ribonucleotides may be modified with any of a variety of substituents.
“Segments” are defined as smaller or sub-portions of regions within a target nucleic acid.

“Side effects” means physiological disease and/or conditions attributable to a treatment other than the
desired effects. In certain embodiments, side effects include injection site reactions, liver function test
abnormalities, renal function abnormalities, liver toxicity, renal toxicity, central nervous system
abnormalitics, myopathies, and malaise. For example, increased aminotransferase levels in serum may
indicate liver toxicity or liver function abnormality. For example, increased bilirubin may indicate liver

toxicity or liver function abnormality.

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

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

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

compound will hybridize to its target sequence, but to a minimal number of other sequences.
“Subject” means a human or non-human animal selected for treatment or therapy.
“Target” refers to a protein, the modulation of which is desired.
“Target gene” refers to a gene encoding a target.

“Targeting” means the process of design and selection of an antisense compound that will

specifically hybridize to a target nucleic acid and induce a desired effect.

LL T3

“Target nucleic acid,” “target RNA,” “target RNA transcript” and “nucleic acid target” all mean a

nucleic acid capable of being targeted by antisense compounds.

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

1s targeted.
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“Target segment” means the sequence of nucleotides of a target nucleic acid to which an antisense
compound is targeted. 5 target site” refers to the 5°-most nucleotide of a target segment. ““3” target site”

refers to the 3’-most nucleotide of a target segment.

“Therapeutically cffective amount” means an amount of a pharmaccutical agent that provides a

therapeutic benefit to an individual.

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

more pharmaceutical compositions can be administered to the animal.

"Unmodified” nucleobases mean the purine bases adenine (A) and guanine (G), and the pyrimidine

bases thymine (T), cytosine (C) and uracil (U).

“Unmodified nucleotide” means a nucleotide composed of naturally occuring nucleobases, sugar
moieties, and internucleoside linkages. In certain embodiments, an unmodified nucleotide is an RNA

nucleotide (i.e. B-D-ribonucleosides) or a DNA nucleotide (i.e. p-D-deoxyribonucleoside).

Certain Embodiments

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

receptor (GHR) expression.

Certain embodiments provide antisense compounds targeted to a GHR nucleic acid. In certain
embodiments, the GHR nucleic acid has the sequence set forth in GENBANK Accession No. NM_000163.4
(incorporated herein as SEQ ID NO: 1), GENBANK Accession No. NT 006576.16 truncated from
nucleotides 42411001 to 42714000 (incorporated herein as SEQ ID NO: 2), GENBANK Accession No
X06562.1 (incorporated herein as SEQ ID NO: 3), GENBANK Accession No. DR006395.1 (incorporated
herein as SEQ ID NO: 4), GENBANK Accession No. DB052048.1 (incorporated herein as SEQ ID NO: 5),
GENBANK Accession No. AF230800.1 (incorporated hercin as SEQ ID NO: 6), the complement of
GENBANK Accession No. AA398260.1 (incorporated herein as SEQ ID NO: 7), GENBANK Accession No.
BC136496.1 (incorporated herecin as SEQ ID NO: 8), GENBANK Accession No. NM_001242399.2
(incorporated herein as SEQ ID NO: 9), GENBANK Accession No. NM_001242400.2 (incorporated herein
as SEQ ID NO: 10), GENBANK Accession No. NM_001242401.3 (incorporated herein as SEQ ID NO: 11),
GENBANK Accession No. NM_001242402.2 (incorporated hercin as SEQ ID NO: 12), GENBANK
Accession No. NM_001242403.2 (incorporated hercin as SEQ ID NO: 13), GENBANK Accession No.
NM 001242404.2 (incorporated herein as SEQ ID NO: 14), GENBANK Accession No. NM_001242405.2
(incorporated herein as SEQ ID NO: 15), GENBANK Accession No. NM_001242406.2 (incorporated herein

as SEQ ID NO: 16), GENBANK Accession No. NM_001242460.1 (incorporated herein as SEQ ID NO: 17),
11
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GENBANK Accession NM 001242461.1 (incorporated herein as SEQ ID NO: 18), or GENBANK
Accession No. NM_001242462.1 (incorporated herein as SEQ ID NO: 19).

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides and having a nucleobase sequence comprising at least 8 contiguous nucleobases of any

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

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides complementary within nucleotides 30-51, 63-82, 103-118, 143-159, 164-197, 206-259,
361-388, 554-585, 625-700, 736-776, 862-887, 923-973, 978-996, 1127-1142, 1170-1195, 1317-1347, 1360-
1383, 1418-1449, 1492-1507, 1524-1548, 1597-1634, 1641-1660, 1683-1698, 1744-1768, 1827-1860, 1949-
2002, 2072-2092, 2095-2110, 2306-2321, 2665-2683, 2685-2719, 2739-2770, 2859-2880, 2941-2960, 2963-
2978, 3037-3052, 3205-3252, 3306-3332, 3371-3386, 3518-3542, 3975-3990, 4041-4087, 4418-4446, 4528-
4546, 7231-7246, 7570-7585, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 11020-11035,
11793-11808, 12214-12229, 12474-12489, 12905-12920, 13400-13415, 13717-13732, 14149-14164, 14540-
14555, 15264-15279, 15849-15864, 16530-16545, 17377-17392, 17581-17596, 17943-17958, 18353-18368,
18636-18651, 19256-19271, 19814-19829, 20365-20380, 20979-20994, 21566-21581, 22150-22165, 22803-
22818, 29049-29064, 29554-29569, 30245-30260, 30550-30565, 30915-30930, 31468-31483, 32366-32381,
32897-32912, 33187-33202, 33780-33795, 34407-34422, 34846-34861, 35669-35684, 36312-36327, 36812-
36827, 37504-37519, 38841-38856, 40250-40265, 40706-40721, 40922-40937, 41424-41439, 41999-42014,
42481-42496, 42700-42715, 43291-43306, 43500-43515, 43947-43962, 44448-44463, 45162-45177, 46010-
46025, 46476-46491, 47447-47462, 47752-47767, 48001-48016, 48423-48438, 50195-50210, 50470-50485,
51104-51119, 51756-51771, 52015-52030, 52230-52245, 52588-52603, 53532-53547, or 54645-54660 of
SEQ ID NO: 1, wherein said modified oligonucleotide is at least 90% complementary to SEQ ID NO: 1.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides having a nucleobase sequence comprising a portion of at least 8§ contiguous
nucleobases 100% complementary to an equal length portion of nucleobases 30-51, 63-82, 103-118, 143-159,
164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887, 923-973, 978-996, 1127-1142, 1170-1195,
1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597-1634, 1641-1660, 1683-1698, 1744-1768,
1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-2683, 2685-2719, 2739-2770, 2859-2880,
2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-3386, 3518-3542, 3975-3990, 4041-4087,
4418-4446, 4528-4546, 7231-7246, 7570-7585, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-
10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489, 12905-12920, 13400-13415, 13717-13732,
14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-16545, 17377-17392, 17581-17596, 17943-
17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829, 20365-20380, 20979-20994, 21566-21581,
22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-30260, 30550-30565, 30915-30930, 31468-
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31483, 32366-32381, 32897-32912, 33187-33202, 33780-33795, 34407-34422, 34846-34861, 35669-35684,
36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-40265, 40706-40721, 40922-40937, 41424-
41439, 41999-42014, 42481-42496, 42700-42715, 43291-43306, 43500-43515, 43947-43962, 44448-44463,
45162-45177, 46010-46025, 46476-46491, 47447-47462, 47752-47767, 48001-48016, 48423-48438, 50195-
50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030, 52230-52245, 52588-52603, 53532-53547,
or 54645-54660 of SEQ ID NO: 1, wherein the nucleobase sequence of the modified oligonucleotide is
complementary to SEQ ID NO: 1.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides complementary within nucleotides 2571-2586, 2867-3059, 3097-3116, 3341-3695,
4024-4039, 4446-4894, 5392-5817, 6128-6265, 6499-6890, 7231-7246, 8395-8410, 9153-9168, 9554-9569,
9931-9946, 10549-10564, 10660-10679, 11020-11035, 11793-12229, 12469-12920, 13351-13415, 13717-
13732, 14149-14164, 14361-14555, 14965-15279, 15849-16001, 16253-16272, 16447-16545, 17130-17149,
17377-17669, 17927-17958, 18353-18368, 18636-18773, 19661-19918, 20288-20470, 20979-20994, 21215-
21606, 21820-21837, 22150-22165, 22518-22536, 22803-22818, 26494-26522, 29049-29069, 29323-29489,
30550-30565, 30915-31191, 31468-31483, 32363-32382, 32827-33202, 33635-33793, 34138-34157, 34407-
34422, 34845-34864, 35466-35485, 35669-35684, 36023-36042, 36266-36327, 36721-36827, 37032-37130,
37276-37295, 37504-37675, 38094-38118, 38841-38856, 39716-40538, 40706-40937, 41164-41183, 41342-
41439, 42141-42164, 42700-42760, 43173-43537, 43765-46025, 46476-46532, 48423-48438, 50072-50210,
50470-50485, 50719-51234, 51747-51797, 52015-52143, 52230-52245, 52573-52652, 53466-54660, 54886-
54901, 63751-64662, 64882-65099, 65363-65378, 65600-65615, 65988-66183, 66566-66581, 66978-67080,
67251-67270, 67662-67929, 68727-68742, 69203-69242, 69565-69620, 69889-70145, 70352-70584, 70925-
71071, 71314-71329, 71617-71769, 72107-72241, 72584-72670, 73061-73076, 73350-73369, 73689-73723,
74107-74131, 74317-74557, 74947-75009, 75192-75207, 75979-76066, 76410-77095, 77292-77307, 77638-
77869, 78122-78326, 79006-79021, 79478-79505, 80277-80292, 80575-80939, 81207-81222, 81524-81543,
81761-81776, 82233-82248, 82738-83198, 83330-83416, 83884-840063, 84381-85964, 86220-86392, 86554-
86655, 86901-86920, 87181-87262, 88063-88082, 88293-88308, 88605-88967, §9160-89175, 89940-90255,
90473-90528, 91073-91088, 91273-91292, 91647-91662, 91930-92126, 92356-92371, 93190-93443, 93762-
94111, 94374-94389, 94581-94653, 94839-94858, 95292-95583, 95829-95844, 96137-96503, 96793-97013,
97539-97554, 97800-97889, 98132-98151, 98624-98672, 98810-99115, 99258-99273, 99478-99503, 99791-
09858, 100281-100300, 100406-100421, 100742-100828, 101080-101103, 101242-101320, 101788-101906,
102549-102568, 103566-103625, 104067-104086, 104277-104858, 105255-105274, 106147-106364,
106632-106647, 106964-107735, 108514-108788, 109336-109505, 109849-109864, 110403-110442,
110701-110974, 111203-111322, 112030-112049, 112499-112514, 112842-112861, 113028-113056,
113646-113665, 113896-113911, 114446-114465, 115087-115106, 119269-119284, 119659-119703,

120376-120497, 120738-120845, 121209-121228, 121823-122013, 122180-122199, 122588-122770,
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123031-123050,
126357-126434,
129976-130013,
133168-133241,
135431-135519,
137750-137765,
141591-141719,
144990-145078,
147671-147686,
150236-150251,
153349-153364,
155591-155616,
157552-157567,
160812-160827,
162531-162770,
166837-166852,
169601-169711,
171431-171568,
175014-177830,
196536-196873,
199816-199838,
204181-204740,
210502-210583,
213825-213933,
216192-217595,
221044-221059,
223948-224122,
227025-227040,
229615-229640,
232823-232848,
235258-235328,
244873-244897,
247431-247450,
250693-250708,
253140253166,

123152123167,
126736-126751,
130308-130323,
133522-133877,
135818-135874,
138048-138067,
142113-142342,
145428-145525,
148059-148154,
150588-151139,
153831-154112,
155889-155992,
157927158029,
161248-161267,
163019-163557,
167107-167122,
170081-170291,
171926-171945,
178895-180539,
197326-197961,
200249-200635,
205549-205915,
210920-211418,
214479-214498,
218132-218248,
221483-221607,
224409-224430),
227218-227251,
230042-230057,
232884-232899,
235770-235785,
245319-245334,
247644-247659,
251214-251233,
253594-253819,

123671-124055,
126998-127236,
131036-131056,
134086-134101,
136111-136130,
138782-139840,
143021-143048,
145937-145952,
148564-148579,
151373-151659,
154171-154186,
156233-156612,
158542-158631,
161461-161607,
164839-165059,
168004-168019,
170407-170426,
172447-172462,
181514-187644,
198145-198170,
201258-201861,
206412-206764,
211836-212223,
214622-214647,

218526-218541, 218734-21219037,

221947-221962,
224717-224769,
227485-227500,
230313-230595,
233210-233225,
236071-236213,
245701-245780,
248223-248363,
251601-251637,
254036-254083,

14

124413-124608,
127454-127682,
131286-131305,
134240-134259,
136282-136595,
140343-14035%,
143185-143486,
146235-146386,
148904-149084,
152201-152388,
154502-154521,
156847-156907,
159216-159267,
161821-161969,
165419-165575,
168760-168823,
170703-170814,
172733-172956,
187857-189904,
198307-198381,
202079-202094,
207510-207532,
212606-212816,
214884-214951,

222569-222584,
225133-225148,
227914-228837,
231218-231345,
233623-233646,
236684-237196,
246152-246523,
248694-248762,
251950-252060,
254246-254345,

PCT/US2014/045088

125178-125197,
128467-128482,
131676-131691,
134441-134617,
136996-137152,
140593-140701,
143836-144109,
147028-147043,
149491-149506,
152549-152771,
154724-154828,
157198-157223,
159539-159793,
162064-162083,
165856-165875,
169062-169092,
171021-171036,
173045-173756,
190109-194159,
198715-199007,
202382-202717,
209999-210014,
213025-213044,
215446-215508,
219342-219633,
222914-222998,
225436-225761,
229174-229189,
231817-232037,
234447-234466,
237585-237698,
246936-247031,
249494-249509,
252665-252680,
254641-254660,

125533-125616,
128813-129111,
132171-132517,
135015-135030,
137372-137387,
141116-141131,
144558-144650,
147259-147284,
149787-149877,
153001-153026,
155283-155304,
157330-157349,
160352-160429,
162132-162147,
166241-166450,
169134-169153,
171207-171226,
174122-174885,
194425-195723,
199506-199563,
203098-203934,
210189-210296,
213425-213440,
215932-215951,
219886-220705,
223436-223451,
226785-226898,
229423-229438,
232088-232408,
234876-234918,
237949-237557,
247203-247240,
250001-250020,
252838-252863,
254905-254920,
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255397-255422, 255618-255633, 255992-256704, 257018-257092, 257317-257332, 257818-259305,
259500-259515, 261294-261656, 262021-262036, 262453-262779, 263338-266518, 266861-267131,
267375-268051, 268366-269447, 270038-271850, 271950-271969, 272631-274145, 274205-275747,
275808-276636, 276932-277064, 277391-278380, 278932-279063, 279303-281001, 281587-281610,
282229-283668, 290035-290474, 290924-292550, 292860-294408, 295475-297012, 297587-298115,
298161-298418, 298489-298738, 299082-299187, 299276-299669, 299723-299749, 299788-300504, or
300835-301295 of SEQ ID NO: 2, wherein said modified oligonucleotide is at least 90% complementary to
SEQ ID NO: 2.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides having a nucleobase sequence comprising a portion of at least 8 contiguous
nucleobases 100% complementary to an equal length portion of nucleobases 2571-2586, 2867-3059, 3097-
3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817, 6128-6265, 6499-6890, 7231-7246, 8395-8410, 9153-
9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-11035, 11793-12229, 12469-12920,
13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279, 15849-16001, 16253-16272, 16447-
16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-18773, 19661-19918, 20288-20470,
20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536, 22803-22818, 26494-26522, 29049-
29069, 29323-29489, 30550-30563, 30915-31191, 31468-31483, 32363-32382, 32827-33202, 33635-33795,
34138-34157, 34407-34422, 34845-34864, 35466-354835, 35669-35684, 36023-36042, 36266-36327, 36721-
36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841-38856, 39716-40538, 40706-40937,
41164-41183, 41342-41439, 42141-42164, 42700-42760, 43173-43537, 43765-46025, 46476-46532, 48423-
48438, 50072-50210, 50470-50485, 50719-51234, 51747-51797, 52015-52143, 52230-52245, 52573-52652,
53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378, 65600-65615, 65988-66183, 66566-
66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203-69242, 69565-69620, 69889-70145,
70352-70584, 70925-71071, 71314-71329, 71617-71769, 72107-72241, 72584-72670, 73061-73076, 73350-
73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-75207, 75979-76066, 76410-77095,
77292-77307, 77638-77869, 78122-78326, 79006-79021, 79478-79505, 80277-80292, 80575-80939, 81207-
81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198, §3330-83416, 83884-84063, 84381-85964,
86220-86392, 86554-86655, 86901-86920, 87181-87262, 88063-88082, §8293-88308, 88605-88967, 89160-
89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292, 91647-91662, 91930-92126, 92356-92371,
03190-93443, 93762-94111, 94374-94389, 94581-94653, 94839-94858, 95292-95583, 95829-95844, 96137-
96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-98672, 98810-99115, 99258-99273,
09478-99503, 99791-99858, 100281-100300, 100406-100421, 100742-100828, 101080-101103, 101242-
101320, 101788-101906, 102549-102568, 103566-103625, 104067-104086, 104277-104858, 105255-
105274, 106147-106364, 106632-106647, 106964-107735, 108514-108788, 109336-109505, 109849-

109864, 110403-110442, 110701-110974, 111203-111322, 112030-112049, 112499-112514, 112842-
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112861,
119284,
122199,
125197,
128482,
131691,
134617,
137152,
140701,
144109,
147043,
149506,
152771,
154828,
157223,
159793,
162083,
165875,
169092,
171036,
173756,
194159,
199007,
202717,
210014,
213044,
215508,
219633,
222998,
225761,
229189,
232037,
234466,
237698,
247031,

113028-113056,
119659-119703,
122588-122770,
125533-125616,
128813-129111,
132171-132517,
135015-135030,
137372-137387,
141116-141131,
144558-144650,
147259-147284,
149787-149877,
153001-153026,
155283-155304,
157330-157349,
160352-160429,
162132-162147,
166241-166450,
169134-169153,
171207-171226,
174122-174885,
194425-195723,
199506-199563,
203098-203934,
210189-210296,
213425-213440,
215932-215951,
219886-220705,
223436-223451,
226785-226898,
229423-229438,
232088-232408,
234876-234918,
237949-237557,
247203-247240,

113646113665,
120376-120497,
123031-123050,
126357-126434,
129976-130013,
133168-133241,
135431-135519,
137750-137765,
141591-141719,
144990-145078,
147671-147686,
150236-150251,
153349-153364,
155591-155616,
157552-157567,
160812-160827,
162531-162770,
166837-166852,
169601-169711,
171431-171568,
175014-177830,
196536-196873,
199816-199838,
204181-204740,
210502-210583,
213825-213933,

216192-217595, 218132-21824%, 218526-218541, 218734-21219037,

221044-221059,
223948-224122,
227025-227040,
229615-229640,
232823-232848,
235258-235328,
244873-244897,
247431-247450,

113896-113911,
120738-120845,
123152-123167,
126736-126751,
130308-130323,
133522-133877,
135818-135874,
138048-138067,
142113-142342,
145428-145525,
148059-148154,
150588-151139,
153831-154112,
155889155992,
157927-158029,
161248-161267,
163019-163557,
167107-167122,
170081-170291,
171926171945,
178895-180539,
197326-197961,
200249-200635,
205549-205915,
210920-211418,
214479-214498,

221483-221607,
224409-224430,
227218-227251,
230042-230057,
232884-232899,
235770-235785,
245319-245334,
247644-247659,
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114446-114465,
121209-121228,
123671-124055,
126998-127236,
131036-131056,
134086-134101,
136111-136130,
138782-139840,
143021-143048,
145937-145952,
148564-148579,
151373-151659,
154171-154186,
156233-156612,
158542-158631,
161461-161607,
164839-165059,
168004-168019,
170407-170426,
172447-172462,
181514-187644,
198145-198170,
201258-201861,
206412-206764,
211836212223,
214622214647,

221947-221962,
224717-224769,
227485-227500,
230313-230595,
233210-233225,
236071-236213,
245701-245780,
248223-248363,

PCT/US2014/045088

115087-115106,
121823-122013,
124413-124608,
127454-127682,
131286-131305,
134240-134259,
136282-136595,
140343-140358,
143185-143486,
146235-146386,
148904-149084,
152201-152388,
154502-154521,
156847-156907,
159216-159267,
161821-161969,
165419-165575,
168760-168823,
170703-170814,
172733-172956,
187857-189904,
198307-198381,
202079-202094,
207510-207532,
212606-212816,
214884-214951,

222569-222584,
225133-225148,
227914-228837,
231218-231345,
233623-233646,
236684-237196,
246152-246523,
248694-248762,

119269-
122180-
125178-
128467-
131676-
134441-
136996-
140593-
143836-
147028-
149491-
152549-
154724-
157198-
159539-
162064-
165856-
169062-
171021-
173045-
190109-
198715-
202382-
209999-
213025-
215446-
219342-
222914-
225436-
229174-
231817-
234447-
237585-
246936-
249494-
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249509, 250001-250020, 250693-250708, 251214-251233, 251601-251637, 251950-252060, 252665-
252680, 252838-252863, 253140-253166, 253594-253819, 254036-254083, 254246-254345, 254641-
254660, 254905-254920, 255397-255422, 255618-255633, 255992-256704, 257018-257092, 257317-
257332, 257818-259305, 259500-259515, 261294-261656, 262021-262036, 262453-262779, 263338-
266518, 266861-267131, 267375-268051, 268366-269447, 270038-271850, 271950-271969, 272631-
274145, 274205-275747, 275808-276636, 276932-277064, 277391-278380, 278932-279063, 279303-
281001, 281587-281610, 282229-283668, 290035-290474, 290924-292550, 292860-294408, 295475-
297012, 297587-298115, 298161-298418, 298489-298738, 299082-299187, 299276-299669, 299723-
299749, 299788-300504, or 300835-301295 of SEQ ID NO: 2, wherein the nucleobase sequence of the
modified oligonucleotide is complementary to SEQ ID NO: 2. In certain aspects, the compound comprises a
modified oligonucleotide consisting of 10 to 30 linked nucleosides complementary within nucleotides
155594-155613, 72107-72126, 153921-153940, 159252-159267, 213425-213440, 153004-153019, 155597-
155612, 248233-248248 of SEQ 1D NO: 2.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides and having a nucleobase sequence comprising the nucleobase sequence of any one of

SEQ ID NOs: 20-2295.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of the

nucleobase sequence of any one of SEQ ID NOs: 20-2295.

In certain embodiments, an antisense compound or oligonucleotide targeted to a growth hormone
receptor nucleic acid is complementary within the following nucleotide regions of SEQ ID NO: 1: 30-51, 63-
82, 103-118, 143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887, 923-973, 978-996,
1127-1142, 1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597-1634, 1641-1660,
1683-1698, 1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-2683, 2685-2719,
2739-2770, 2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-3386, 3518-3542,
3975-3990, 4041-4087, 4418-4446, 4528-4546, 7231-7246, 7570-7585, 8395-8410, 9153-9168, 9554-9569,
9931-9946, 10549-10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489, 12905-12920, 13400-
13415, 13717-13732, 14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-16545, 17377-17392,
17581-17596, 17943-17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829, 20365-20380, 20979-
20994, 21566-21581, 22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-30260, 30550-30565,
30915-30930, 31468-31483, 32366-32381, 32897-32912, 33187-33202, 33780-33795, 34407-34422, 34846-
34861, 35669-35684, 36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-40265, 40706-40721,
40922-40937, 41424-41439, 41999-42014, 42481-42496, 42700-42715, 43291-43306, 43500-43515, 43947-
43962, 44448-44463, 45162-45177, 46010-46025, 46476-46491, 47447-47462, 47752-47767, 48001-48016,
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48423-48438, 50195-50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030, 52230-52245, 52588-
52603, 53532-53547, or 54645-54660.

In certain embodiments, an antisense compound or oligonucleotide targeted to a growth hormone
receptor nucleic acid target the following nucleotide regions of SEQ ID NO: 1: 30-51, 63-82, 103-118, 143-
159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887, 923-973, 978-996, 1127-1142, 1170-
1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597-1634, 1641-1660, 1683-1698, 1744-
1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-2683, 2685-2719, 2739-2770, 2859-
2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-3386, 3518-3542, 3975-3990, 4041-
4087, 4418-4446, 4528-4546, 7231-7246, 7570-7585, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-
10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489, 12905-12920, 13400-13415, 13717-13732,
14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-16545, 17377-17392, 17581-17596, 17943-
17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829, 20365-20380, 20979-20994, 21566-21581,
22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-30260, 30550-30565, 30915-30930, 31468-
31483, 32366-32381, 32897-32912, 33187-33202, 33780-33795, 34407-34422, 34846-34861, 35669-35684,
36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-40265, 40706-40721, 40922-40937, 41424-
41439, 41999-42014, 42481-42496, 42700-42715, 43291-43306, 43500-43515, 43947-43962, 44448-44463,
45162-45177, 46010-46025, 46476-46491, 47447-47462, 47752-47767, 48001-48016, 48423-48438, 50195-
50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030, 52230-52245, 52588-52603, 53532-53547,
or 54645-54660.

In certain embodiments, antisense compounds or oligonucleotides target a region of a growth
hormone receptor nucleic acid. In certain embodiments, such compounds or oligonucleotides targeted to a
region of a GHR nucleic acid have a contiguous nucleobase portion that is 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, or 16
contiguous nucleobases portion complementary to an equal length portion of a region recited herein. In
certain embodiments, such compounds or oligonucleotide target the following nucleotide regions of SEQ ID
NO: 1: 30-51, 63-82, 103-118, 143-159, 164-197, 206-259, 361-388, 554-585, 625-700, 736-776, 862-887,
923-973, 978-996, 1127-1142, 1170-1195, 1317-1347, 1360-1383, 1418-1449, 1492-1507, 1524-1548, 1597-
1634, 1641-1660, 1683-1698, 1744-1768, 1827-1860, 1949-2002, 2072-2092, 2095-2110, 2306-2321, 2665-
2683, 2685-2719, 2739-2770, 2859-2880, 2941-2960, 2963-2978, 3037-3052, 3205-3252, 3306-3332, 3371-
3386, 3518-3542, 3975-3990, 4041-4087, 4418-4446, 4528-4546, 7231-7246, 7570-758S, 8395-8410, 9153-
9168, 9554-9569, 9931-9946, 10549-10564, 11020-11035, 11793-11808, 12214-12229, 12474-12489,
12905-12920, 13400-13415, 13717-13732, 14149-14164, 14540-14555, 15264-15279, 15849-15864, 16530-
16545, 17377-17392, 17581-17596, 17943-17958, 18353-18368, 18636-18651, 19256-19271, 19814-19829,
20365-20380, 20979-20994, 21566-21581, 22150-22165, 22803-22818, 29049-29064, 29554-29569, 30245-
30260, 30550-30565, 30915-30930, 31468-31483, 32366-32381, 32897-32912, 33187-33202, 33780-33795,
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34407-34422, 34846-34861, 35669-35684, 36312-36327, 36812-36827, 37504-37519, 38841-38856, 40250-
40265, 40706-40721, 40922-40937, 41424-41439, 41999-42014, 42481-42496, 42700-42715, 43291-43306,
43500-43515, 43947-43962, 44448-44463, 45162-45177, 46010-46025, 46476-46491, 47447-47462, 47752-
47767, 48001-48016, 48423-48438, 50195-50210, 50470-50485, 51104-51119, 51756-51771, 52015-52030,
52230-52245, 52588-52603, 53532-53547, or 54645-54660.

In certain embodiments, an antisense compound or oligonucleotide targeted to a growth hormone
receptor nucleic acid is complementary within the following nucleotide regions of SEQ ID NO: 2: 2571-
2586, 2867-3059, 3097-3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817, 6128-6265, 6499-6890, 7231-
7246, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-11035, 11793-
12229, 12469-12920, 13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279, 15849-16001,
16253-16272, 16447-16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-18773, 19661-
19918, 20288-20470, 20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536, 22803-22818,
26494-26522, 29049-29069, 29323-29489, 30550-30565, 30915-31191, 31468-31483, 32363-32382, 32827-
33202, 33635-33795, 34138-34157, 34407-34422, 34845-34864, 354066-35485, 35669-35684, 36023-36042,
36266-36327, 36721-36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841-38856, 39716-
40538, 40706-40937, 41164-41183, 41342-41439, 42141-42164, 42700-42760, 43173-43537, 43765-46025,
46476-46532, 48423-48438, 50072-50210, 50470-50485, 50719-51234, 51747-51797, 52015-52143, 52230-
52245, 52573-52652, 53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378, 65600-65615,
65988-66183, 66566-66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203-69242, 69565-
69620, 69889-70145, 70352-70584, 70925-71071, 71314-71329, 71617-71769, 72107-72241, 72584-72670,
73061-73076, 73350-73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-75207, 75979-
7600606, 76410-77095, 77292-77307, 77638-77869, 78122-78326, 79006-79021, 79478-79505, §0277-80292,
80575-80939, §1207-81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198, 83330-83416, §3884-
84063, 84381-85964, 86220-86392, 8§6554-86655, 86901-86920, 87181-87262, 88063-88082, §8293-88308,
88605-88967, 89160-89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292, 91647-91662, 91930-
92126, 92356-92371, 93190-93443, 93762-94111, 94374-94389, 94581-94653, 94839-94858, 95292-95583,
95829-95844, 96137-96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-98672, 98810-
99115, 99258-99273, 99478-99503, 99791-99858, 100281-100300, 100406-100421, 100742-100828,
101080-101103, 101242-101320, 101788-101906, 102549-102568, 103566-103625, 104067-104086,
104277-104858, 105255-105274, 106147-106364, 106632-106647, 106964-107735, 108514-108788,
109336-109505, 109849-109864, 110403-110442, 110701-110974, 111203-111322, 112030-112049,
112499-112514, 112842-112861, 113028-113056, 113646-113665, 113896-113911, 114446-114465,
115087-115106, 119269-119284, 119659-119703, 120376-120497, 120738-120845, 121209-121228,
121823-122013, 122180-122199, 122588-122770, 123031-123050, 123152-123167, 123671-124055,
124413-124608, 125178-125197, 125533-125616, 126357-126434, 126736-126751, 126998-127236,
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127454-127682, 128467-128482, 128813-129111, 129976-130013, 130308-130323, 131036-131056,
131286-131305, 131676-131691, 132171-132517, 133168-133241, 133522-133877, 134086-134101,
134240-134259, 134441-134617, 135015-135030, 135431-135519, 135818-135874, 136111-136130,
136282-136595, 136996-137152, 137372-137387, 137750-137765, 138048-138067, 138782-139840,
140343-140358, 140593-140701, 141116-141131, 141591-141719, 142113-142342, 143021-143048,
143185-143486, 143836-144109, 144558-144650, 144990-145078, 145428-145525, 145937-145952,
146235-146386, 147028-147043, 147259-147284, 147671-147686, 148059-148154, 148564-148579,
148904-149084, 149491-149506, 149787-149877, 150236-150251, 150588-151139, 151373-151659,
152201-152388, 152549-152771, 153001-153026, 153349-153364, 153831-154112, 154171-154186,
154502-154521, 154724-154828, 155283-155304, 155591-155616, 155889-155992, 156233-156612,
156847-156907, 157198-157223, 157330-157349, 157552-157567, 157927-158029, 158542-158631,
159216-159267, 159539-159793, 160352-160429, 160812-160827, 161248-161267, 161461-161607,
161821-161969, 162064-162083, 162132-162147, 162531-162770, 163019-163557, 164839-165059,
165419-165575, 165856-165875, 166241-166450, 166837-166852, 167107-167122, 168004-168019,
168760-168823, 169062-169092, 169134-169153, 169601-169711, 170081-170291, 170407-170426,
170703-170814, 171021-171036, 171207-171226, 171431-171568, 171926-171945, 172447-172462,
172733-172956, 173045-173756, 174122-174885, 175014-177830, 178895-180539, 181514-187644,
187857-189904, 190109-194159, 194425-195723, 196536-196873, 197326-197961, 198145-198170,
198307-198381, 198715-199007, 199506-199563, 199816-199838, 200249-200635, 201258-201861,
202079-202094, 202382-202717, 203098-203934, 204181-204740, 205549-205915, 206412-206764,
207510-207532, 209999-210014, 210189-210296, 210502-210583, 210920-211418§, 211836-212223,
212606-212816, 213025-213044, 213425-213440, 213825-213933, 214479-21449§, 214622-214647,
214884-214951, 215446-215508, 215932-215951, 216192-217595, 218132-21824§, 218526-218541,
218734-21219037, 219342-219633, 219886-220705, 221044-221059, 221483-221607, 221947-221962,
222569-222584, 222914-222998, 223436-223451, 223948-224122, 224409-224430, 224717-224769,
225133-225148, 225436-225761, 226785-226898, 227025-227040, 227218-227251, 227485-227500,
227914-228837, 229174-229189, 229423-229438, 229615-229640, 230042-230057, 230313-230595,
231218-231345, 231817-232037, 232088-232408, 232823-232848, 232884-232899, 233210-233225,
233623-233646, 234447-234466, 234876-234918, 235258-235328, 235770-235785, 236071-236213,
236684-237196, 237585-237698, 237949-237557, 244873-244897, 245319-245334, 245701-245780,
246152-246523, 246936-247031, 247203-247240, 247431-247450, 247644-247659, 248223-248363,
248694-248762, 249494-249509, 250001-250020, 250693-250708, 251214-251233, 251601-251637,
251950-252060, 252665-252680, 252838-252863, 253140-253166, 253594-253819, 254036-254083,
254246-254345, 254641-254660, 254905-254920, 255397-255422, 255618-255633, 255992-256704,
257018-257092, 257317-257332, 257818-259305, 259500-259515, 261294-261656, 262021-262036,
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262453-262779, 263338-266518, 266861-267131, 267375-268051, 268366-269447, 270038-271850,
271950-271969, 272631-274145, 274205-275747, 275808-276636, 276932-277064, 277391-278380,
278932-279063, 279303-281001, 281587-281610, 282229-283668, 290035-290474, 290924-292550,
292860-294408, 295475-297012, 297587-298115, 298161-298418, 298489-298738, 299082-299187,
299276-299669, 299723-299749, 299788-300504, or 300835-301295.

In certain embodiments, an antisense compound or oligonucleotide targeted to a growth hormone
receptor nucleic acid target the following nucleotide regions of SEQ ID NO: 2: : 2571-2586, 2867-3059,
3097-3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817, 6128-6265, 6499-6890, 7231-7246, 8395-8410,
9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-11035, 11793-12229, 12469-12920,
13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279, 15849-16001, 16253-16272, 16447-
16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-18773, 19661-19918, 20288-20470,
20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536, 22803-22818, 26494-26522, 29049-
29069, 29323-29489, 30550-30565, 30915-31191, 31468-31483, 32363-32382, 32827-33202, 33635-33795,
34138-34157, 34407-34422, 34845-34864, 35466-35485, 35669-35684, 36023-36042, 36266-36327, 36721-
36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841-38856, 39716-40538, 40706-40937,
41164-41183, 41342-41439, 42141-42164, 42700-42760, 43173-43537, 43765-46025, 46476-46532, 48423-
48438, 50072-50210, 50470-50485, 50719-51234, 51747-51797, 52015-52143, 52230-52245, 52573-52652,
53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378, 65600-65615, 65988-66183, 66566-
66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203-69242, 69565-69620, 69889-70145,
70352-70584, 70925-71071, 71314-71329, 71617-71769, 72107-72241, 72584-72670, 73061-73076, 73350-
73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-75207, 75979-76066, 76410-77095,
77292-77307, 77638-77869, 78122-78326, 79006-79021, 79478-79505, 80277-80292, 80575-80939, §1207-
81222, 81524-81543, §1761-81776, 82233-82248, 82738-83198, §3330-83416, 83884-84063, 84381-85964,
86220-86392, 86554-86655, 86901-86920, 87181-87262, 88063-88082, 88293-88308, 88605-88967, 89160-
89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292, 91647-91662, 91930-92126, 92356-92371,
03190-93443, 93762-94111, 94374-94389, 94581-94653, 94839-94858, 95292-95583, 95829-95844, 96137-
96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-98672, 98810-99115, 99258-99273,
99478-99503, 99791-99858, 100281-100300, 100406-100421, 100742-100828, 101080-101103, 101242-
101320, 101788-101906, 102549-102568, 103566-103625, 104067-104086, 104277-104858, 105255-
105274, 106147-106364, 106632-106647, 106964-107735, 108514-108788, 109336-109505, 109849-
109864, 110403-110442, 110701-110974, 111203-111322, 112030-112049, 112499-112514, 112842-
112861, 113028-113056, 113646-113665, 113896-113911, 114446-114465, 115087-115106, 119269-
119284, 119659-119703, 120376-120497, 120738-120845, 121209-121228, 121823-122013, 122180-
122199, 122588-122770, 123031-123050, 123152-123167, 123671-124055, 124413-124608, 125178-
125197, 125533-125616, 126357-126434, 126736-126751, 126998-127236, 127454-127682, 128467-
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128482, 128813-129111, 129976-130013, 130308-130323, 131036-131056, 131286-131305, 131676-
131691, 132171-132517, 133168-133241, 133522-133877, 134086-134101, 134240-134259, 134441-
134617, 135015-135030, 135431-135519, 135818-135874, 136111-136130, 136282-136595, 136996-
137152, 137372-137387, 137750-137765, 138048-138067, 138782-139840, 140343-140358, 140593-
140701, 141116-141131, 141591-141719, 142113-142342, 143021-143048, 143185-143486, 143836-
144109, 144558-144650, 144990-145078, 145428-145525, 145937-145952, 146235-146386, 147028-
147043, 147259-147284, 147671-147686, 148059-148154, 148564-148579, 148904-149084, 149491-
149506, 149787-149877, 150236-150251, 150588-151139, 151373-151659, 152201-152388, 152549-
152771, 153001-153026, 153349-153364, 153831-154112, 154171-154186, 154502-154521, 154724-
154828, 155283-155304, 155591-155616, 155889-155992, 156233-156612, 156847-156907, 157198-
157223, 157330-157349, 157552-157567, 157927-158029, 158542-158631, 159216-159267, 159539-
159793, 160352-160429, 160812-160827, 161248-161267, 161461-161607, 161821-161969, 162064-
162083, 162132-162147, 162531-162770, 163019-163557, 164839-165059, 165419-165575, 165856-
165875, 166241-166450, 166837-166852, 167107-167122, 168004-168019, 168760-168823, 169062-
169092, 169134-169153, 169601-169711, 170081-170291, 170407-170426, 170703-170814, 171021-
171036, 171207-171226, 171431-171568, 171926-171945, 172447-172462, 172733-172956, 173045-
173756, 174122-174885, 175014-177830, 178895-180539, 181514-187644, 187857-189904, 190109-
194159, 194425-195723, 196536-196873, 197326-197961, 198145-198170, 198307-198381, 198715-
199007, 199506-199563, 199816-199838, 200249-200635, 201258-201861, 202079-202094, 202382-
202717, 203098-203934, 204181-204740, 205549-205915, 206412-206764, 207510-207532, 209999-
210014, 210189-210296, 210502-210583, 210920-211418, 211836-212223, 212606-212816, 213025-
213044, 213425-213440, 213825-213933, 214479-214498, 214622-214647, 214884-214951, 215446-
215508, 215932-215951, 216192-217595, 218132-218248, 218526-218541, 218734-21219037, 219342-
219633, 219886-220705, 221044-221059, 221483-221607, 221947-221962, 222569-222584, 222914-
222998, 223436-223451, 223948-224122, 224409-224430, 224717-224769, 225133-225148, 225436-
225761, 226785-226898, 227025-227040, 227218-227251, 227485-227500, 227914-228837, 229174-
229189, 229423-229438, 229615-229640, 230042-230057, 230313-230595, 231218-231345, 231817-
232037, 232088-232408, 232823-232848, 232884-232899, 233210-233225, 233623-233646, 234447 -
234466, 234876-234918, 235258-235328, 235770-235785, 236071-236213, 236684-237196, 237585-
237698, 237949-237557, 244873-244897, 245319-245334, 245701-245780, 246152-246523, 246936-
247031, 247203-247240, 247431-247450, 247644-247659, 248223-248363, 248694-248762, 249494-
249509, 250001-250020, 250693-250708, 251214-251233, 251601-251637, 251950-252060, 252665-
252680, 252838-252863, 253140-253166, 253594-253819, 254036-254083, 254246-254345, 254641-
254660, 254905-254920, 255397-255422, 255618-255633, 255992-256704, 257018-257092, 257317-
257332, 257818-259305, 259500-259515, 261294-261656, 262021-262036, 262453-262779, 263338-
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266518, 266861-267131, 267375-268051, 268366-269447, 270038-271850, 271950-271969, 272631-
274145, 274205-275747, 275808-276636, 276932-277064, 277391-278380, 278932-279063, 279303-
281001, 281587-281610, 282229-283668, 290035-290474, 290924-292550, 292860-294408, 295475-
297012, 297587-298115, 298161-298418, 298489-298738, 299082-299187, 299276-299669, 299723-
299749, 299788-300504, or 300835-301295.

In certain embodiments, antisense compounds or oligonucleotides target a region of a growth
hormone receptor nucleic acid. In certain embodiments, such compounds or oligonucleotides targeted to a
region of a GHR nucleic acid have a contiguous nucleobase portion that is 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, or 16
contiguous nucleobases portion complementary to an equal length portion of a region recited herein. In
certain embodiments, such compounds or oligonucleotide target the following nucleotide regions of SEQ ID
NO: 2: 2571-2586, 2867-3059, 3097-3116, 3341-3695, 4024-4039, 4446-4894, 5392-5817, 6128-6265, 6499-
6890, 7231-7246, 8395-8410, 9153-9168, 9554-9569, 9931-9946, 10549-10564, 10660-10679, 11020-11035,
11793-12229, 12469-12920, 13351-13415, 13717-13732, 14149-14164, 14361-14555, 14965-15279, 15849-
16001, 16253-16272, 16447-16545, 17130-17149, 17377-17669, 17927-17958, 18353-18368, 18636-18773,
19661-19918, 20288-20470, 20979-20994, 21215-21606, 21820-21837, 22150-22165, 22518-22536, 22803-
22818, 26494-26522, 29049-29069, 29323-29489, 30550-30565, 30915-31191, 31468-31483, 32363-32382,
32827-33202, 33635-33795, 34138-34157, 34407-34422, 34845-34864, 35466-35485, 35669-35684, 36023-
36042, 36266-36327, 36721-36827, 37032-37130, 37276-37295, 37504-37675, 38094-38118, 38841-38856,
39716-40538, 40706-40937, 41164-41183, 41342-41439, 42141-42164, 42700-42760, 43173-43537, 43765-
46025, 46476-46532, 48423-48438, 50072-50210, 50470-50485, 50719-51234, 51747-51797, 52015-52143,
52230-52245, 52573-52652, 53466-54660, 54886-54901, 63751-64662, 64882-65099, 65363-65378, 65600-
65615, 65988-66183, 66566-66581, 66978-67080, 67251-67270, 67662-67929, 68727-68742, 69203-69242,
69565-69620, 69889-70145, 70352-70584, 70925-71071, 71314-71329, 71617-71769, 72107-72241, 72584-
72670, 73061-73076, 73350-73369, 73689-73723, 74107-74131, 74317-74557, 74947-75009, 75192-75207,
75979-76066, 76410-77095, 77292-77307, 77638-77869, 78122-78326, 79006-79021, 79478-79505, 80277-
80292, 80575-80939, 81207-81222, 81524-81543, 81761-81776, 82233-82248, 82738-83198, 83330-83416,
83884-84063, 84381-85964, 86220-86392, 86554-86655, 86901-86920, 87181-87262, 88063-88082, 88293-
88308, 88605-88967, 89160-89175, 89940-90255, 90473-90528, 91073-91088, 91273-91292, 91647-91662,
91930-92126, 92356-92371, 93190-93443, 93762-94111, 94374-94389, 94581-94653, 94839-94858, 95292-
95583, 95829-95844, 96137-96503, 96793-97013, 97539-97554, 97800-97889, 98132-98151, 98624-98672,
98810-99115, 99258-99273, 99478-99503, 99791-99858, 100281-100300, 100406-100421, 100742-100828,
101080-101103, 101242-101320, 101788-101906, 102549-102568, 103566-103625, 104067-104086,
104277-104858, 105255-105274, 106147-106364, 106632-106647, 106964-107735, 108514-108788,
109336-109505, 109849-109864, 110403-110442, 110701-110974, 111203-111322, 112030-112049,
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112499-112514, 112842-112861, 113028-113056, 113646-113665, 113896-113911, 114446-114465,
115087-115106, 119269-119284, 119659-119703, 120376-120497, 120738-120845, 121209-121228,
121823-122013, 122180-122199, 122588-122770, 123031-123050, 123152-123167, 123671-124055,
124413-124608, 125178-125197, 125533-125616, 126357-126434, 126736-126751, 126998-127236,
127454-127682, 128467-128482, 128813-129111, 129976-130013, 130308-130323, 131036-131056,
131286-131305, 131676-131691, 132171-132517, 133168-133241, 133522-133877, 134086-134101,
134240-134259, 134441-134617, 135015-135030, 135431-135519, 135818-135874, 136111-136130,
136282-136595, 136996-137152, 137372-137387, 137750-137765, 138048-138067, 138782-139840,
140343-140358, 140593-140701, 141116-141131, 141591-141719, 142113-142342, 143021-143048,
143185-143486, 143836-144109, 144558-144650, 144990-145078, 145428-145525, 145937-145952,
146235-146386, 147028-147043, 147259-147284, 147671-147686, 148059-148154, 148564-148579,
148904-149084, 149491-149506, 149787-149877, 150236-150251, 150588-151139, 151373-151659,
152201-152388, 152549-152771, 153001-153026, 153349-153364, 153831-154112, 154171-154186,
154502-154521, 154724-154828, 155283-155304, 155591-155616, 155889-155992, 156233-156612,
156847-156907, 157198-157223, 157330-157349, 157552-157567, 157927-158029, 158542-158631,
159216-159267, 159539-159793, 160352-160429, 160812-160827, 161248-161267, 161461-161607,
161821-161969, 162064-162083, 162132-162147, 162531-162770, 163019-163557, 164839-165059,
165419-165575, 165856-165875, 166241-166450, 166837-166852, 167107-167122, 168004-168019,
168760-168823, 169062-169092, 169134-169153, 169601-169711, 170081-170291, 170407-170426,
170703-170814, 171021-171036, 171207-171226, 171431-171568, 171926-171945, 172447-172462,
172733-172956, 173045-173756, 174122-174885, 175014-177830, 178895-180539, 181514-187644,
187857-189904, 190109-194159, 194425-195723, 196536-196873, 197326-197961, 198145-198170,
198307-198381, 198715-199007, 199506-199563, 199816-199838, 200249-200635, 201258-201861,
202079-202094, 202382-202717, 203098-203934, 204181-204740, 205549-205915, 206412-206764,
207510-207532, 209999-210014, 210189-210296, 210502-210583, 210920-211418, 211836-212223,
212606-212816, 213025-213044, 213425-213440, 213825-213933, 214479-214498, 214622-214647,
214884-214951, 215446-215508, 215932-215951, 216192-217595, 218132-218248, 218526-218541,
218734-21219037, 219342-219633, 219886-220705, 221044-221059, 221483-221607, 221947-221962,
222569-222584, 222914-222998, 223436-223451, 223948-224122, 224409-224430, 224717-224769,
225133-225148, 225436-225761, 226785-226898, 227025-227040, 227218-227251, 227485-227500,
227914-228837, 229174-229189, 229423-229438, 229615-229640, 230042-230057, 230313-230595,
231218-231345, 231817-232037, 232088-232408, 232823-232848, 232884-232899, 233210-233225,
233623-233646, 234447-234466, 234876-234918, 235258-235328, 235770-235785, 236071-236213,
236684-237196, 237585-237698, 237949-237557, 244873-244897, 245319-245334, 245701-245780,
246152-246523, 246936-247031, 247203-247240, 247431-247450, 247644-247659, 248223-248363,

24



10

15

20

25

30

WO 2015/002971 PCT/US2014/045088

248694-248762, 249494-249509, 250001-250020, 250693-250708, 251214-251233, 251601-251637,
251950-252060, 252665-252680, 252838-252863, 253140-253166, 253594-253819, 254036-254083,
254246-254345, 254641-254660, 254905-254920, 255397-255422, 255618-255633, 255992-256704,
257018-257092, 257317-257332, 257818-259305, 259500-259515, 261294-261656, 262021-262036,
262453-262779, 263338-266518, 266861-267131, 267375-268051, 268366-269447, 270038-271850,
271950-271969, 272631-274145, 274205-275747, 275808-276636, 276932-277064, 277391-278380,
278932-279063, 279303-281001, 281587-281610, 282229-283668, 290035-290474, 290924-292550,
292860-294408, 295475-297012, 297587-298115, 298161-298418, 298489-298738, 299082-299187,
299276-299669, 299723-299749, 299788-300504, or 300835-301295.

In certain embodiments, antisense compounds or oligonucleotides target intron 1 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 3058-144965 (intron 1) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 2 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 145047-208139 (intron 2) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 3 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 208206-267991 (intron 3) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 4 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 268122-274018 (intron 4) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 5 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within

nucleotides 274192-278925 (intron 5) of a growth hormone receptor nucleic acid having the nucleobase
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sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 6 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 279105-290308 (intron 6) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 7 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 290475-292530 (intron 7) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 8 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 292622-297153 (intron 8) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT 006576.16 truncated from nucleotides 42411001
to 42714000).

In certain embodiments, antisense compounds or oligonucleotides target intron 9 of a growth
hormone receptor nucleic acid. In certain aspects, antisense compounds or oligonucleotides target within
nucleotides 297224-297554 (intron 9) of a growth hormone receptor nucleic acid having the nucleobase
sequence of SEQ ID NO: 2 (GENBANK Accession No. NT _006576.16 truncated from nucleotides 42411001
t0 42714000).

In certain embodiments, any of the foregoing compounds or oligonucleotides comprises at least one
modified sugar. In certain aspects, at least one modified sugar comprises a 2’-O-methoxyethyl group. In
certain aspects, at least one modified sugar is a bicyclic sugar, such as a 4’-CH(CH3)-0-2" group, a 4’-CH2-
0-2’ group, or a 4’-(CH2)2-0-2’group. In certain aspects, the modified oligonucleotide comprises at least

one modified internucleoside linkage, such as a phosphorothicate internucleoside linkage.

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

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

wherein the gap segment is positioned between the 5° wing segment and the 3 wing segment and

wherein each nucleoside of each wing segment comprises a modified sugar.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 10 to
30 linked nucleosides having a nucleobase sequence comprising the sequence recited in SEQ ID NO: 918§,

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

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

recited in SEQ ID NOs: 918, 479 or 703, wherein the modified oligonucleotide comprises
a gap segment consisting of ten linked deoxynucleosides;
a 5° wing segment consisting of five linked nucleosides; and
a 3’ wing segment consisting of five linked nucleosides;

wherein the gap segment is positioned between the 5° wing segment and the 3’ wing segment,
wherein cach nucleoside of ecach wing segment comprises a 2’-O-methoxyethyl sugar; wherein cach

internucleoside linkage is a phosphorothioate linkage and wherein cach cytosine is a 5-methylcytosine.

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

recited in SEQ ID NOs: 1800, 1904, 2122, 2127, or 2194, wherein the modified oligonucleotide comprises:
a gap segment consisting of ten linked deoxynucleosides;
a 5’ wing segment consisting of 3 linked nucleosides; and
a 3’ wing segment consisting of 3 linked nuclcosides;

wherein the gap segment is positioned between the 5° wing segment and the 3’ wing segment,
wherein cach nucleoside of cach wing segment comprises a 2’-O-methoxyethyl sugar or a constrained cthyl

sugar; and wherein each internucleoside linkage is a phosphorothioate linkage.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 20
linked nucleosides having a nucleobase sequence consisting of the sequence recited in SEQ ID NO: 703. In
certain aspects, the modified oligonucleotide comprises at least one modified sugar. In certain aspects, the at
least one modified sugar comprises a 2’-O-methoxyethyl group. In certain aspects, the at least one modified
sugar is a bicyclic sugar, such as a 4’-CH(CH3)-O-2" group, a 4’-CH2-0-2" group, or a 4’-(CH2)2-O-
2’group. In certain aspects, the modified oligonucleotide comprises at least one modified internucleoside

linkage, such as a phosphorothioate internucleoside linkage. In certain aspects, the modified oligonucleotide
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comprises at least one modified nucleobase, such as a 5-methylcytosine. In certain aspects, the modified

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

wherein the gap segment is positioned between the 5° wing segment and the 3 wing segment and

wherein each nucleoside of each wing segment comprises a modified sugar.

Certain embodiments provide a compound comprising a modified oligonucleotide consisting of 20
linked nucleosides having a nucleobase sequence consisting of the sequence recited in SEQ ID NO: 703,

10 wherein the modified oligonucleotide comprises:
a gap segment consisting of ten linked deoxynucleosides;
a 5’ wing segment consisting of five linked nucleosides; and
a 3’ wing segment consisting of five linked nucleosides;

wherein the gap segment is positioned between the 5° wing segment and the 3 wing segment;
15 wherein each nucleoside of each wing segment comprises a 2’-O-methoxyethyl sugar; wherein cach

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

In any of the foregoing embodiments, the compound or oligonucleotide can be at least 85%, at least
90%, at least 95%, at least 98%, at least 99%, or 100% complementary to a nucleic acid encoding growth

hormone receptor.

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

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

Certain embodiments provide a composition comprising the compound of any of the aforementioned

embodiments or salt thercof and at least onc of a pharmaceutically acceptable carrier or diluent. In certain

25 aspects, the composition has a viscosity less than about 40 centipoise (cP), less than about 30 centipose (cP),
less than about 20 centipose (cP), less than about 15 centipose (cP), or less than about 10 centipose (cP). In
certain aspects, the composition having any of the aforementioned viscositics compriscs a compound
provided herein at a concentration of about 100 mg/mL, about 125 mg/mL, about 150 mg/mL, about 175
mg/mL, about 200 mg/mL, about 225 mg/mL, about 250 mg/mL, about 275 mg/mL, or about 300 mg/mL. In

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

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

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

certain aspects, the treatment reduces IGF-1 levels.

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

hormone is acromegaly.

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

disease associated with excess growth hormone is acromegaly.

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

concomitantly.
Antisense compounds

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

undergoing hybridization to a target nucleic acid through hydrogen bonding.

In certain embodiments, an antisense compound has a nucleobase sequence that, when written in the
5° to 3 direction, comprises the reverse complement of the target segment of a target nucleic acid to which it
is targeted. In certain such embodiments, an antisense oligonucleotide has a nucleobase sequence that, when
written in the 5° to 3” direction, comprises the reverse complement of the target segment of a target nucleic

acid to which it is targeted.

In certain embodiments, an antisense compound is 10 to 30 subunits in length. In certain

embodiments, an antisense compound is 12 to 30 subunits in length. In certain embodiments, an antisense
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compound is 12 to 22 subunits in length. In certain embodiments, an antisense compound is 14 to 30
subunits in length. In certain embodiments, an antisense compound is 14 to 20 subunits in length. In certain
embodiments, an antisense compoun is 15 to 30 subunits in length. In certain embodiments, an antisense
compound is 15 to 20 subunits in length. In certain embodiments, an antisense compound is 16 to 30
subunits in length. In certain embodiments, an antisense compound is 16 to 20 subunits in length. In certain
embodiments, an antisense compound is 17 to 30 subunits in length. In certain embodiments, an antisense
compound is 17 to 20 subunits in length. In certain embodiments, an antisense compound is 18 to 30 subunits
in length. In certain embodiments, an antisense compound is 18 to 21 subunits in length. In certain
embodiments, an antisense compound is 18 to 20 subunits in length. In certain embodiments, an antisense
compound is 20 to 30 subunits in length. In other words, such antisense compounds are from 12 to 30 linked
subunits, 14 to 30 linked subunits, 14 to 20 subunits, 15 to 30 subunits, 15 to 20 subunits, 16 to 30 subunits,
16 to 20 subunits, 17 to 30 subunits, 17 to 20 subunits, 18 to 30 subunits, 18 to 20 subunits, 18 to 21 subunits,
20 to 30 subunits, or 12 to 22 linked subunits, respectively. In certain embodiments, an antisense compound
is 14 subunits in length. In certain embodiments, an antisense compound is 16 subunits in length. In certain
embodiments, an antisense compound is 17 subunits in length. In certain embodiments, an antisense
compound is 18 subunits in length. In certain embodiments, an antisense compound is 19 subunits in length.
In certain embodiments, an antisense compound is 20 subunits in length. In other embodiments, the antisense
compound is 8 to 80, 12 to 50, 13 to 30, 13 to 50, 14 to 30, 14 to 50, 15 to 30, 15 to 50, 16 to 30, 16 to 50, 17
to 30, 17 to 50, 18 to 22, 18 to 24, 18 to 30, 18 to 50, 19 to 22, 19 to 30, 19 to 50, or 20 to 30 linked subunits.
In certain such embodiments, the antisense compounds are 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,
or 80 linked subunits in length, or a range defined by any two of the above values. In some embodiments the

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

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

When a single additional subunit is present in a lengthened antisense compound, the additional
subunit may be located at the 5” or 3° end of the antisense compound. When two or more additional subunits

are present, the added subunits may be adjacent to each other, for example, in an antisense compound having
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two subunits added to the 5* end (5° addition), or alternatively to the 3° end (3° addition), of the antisense
compound. Alternatively, the added subunits may be dispersed throughout the antisense compound, for
example, in an antisense compound having one subunit added to the 5° end and one subunit added to the 3’

end.

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

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

Gautschi er al. (J. Natl. Cancer Inst. 93:463-471, March 2001) demonstrated the ability of an
oligonucleotide having 100% complementarity to the bcl-2 mRNA and having 3 mismatches to the bcl-xL
mRNA to reduce the expression of both bel-2 and bel-xL in vitro and in vivo. Furthermore, this

oligonucleotide demonstrated potent anti-tumor activity in vivo.

Mabher and Dolnick (MNuc. Acid. Res. 16:3341-3358,1988) tested a series of tandem 14 nucleobase
antisense oligonucleotides, and a 28 and 42 nucleobase antisense oligonucleotides comprised of the sequence
of two or three of the tandem antisense oligonucleotides, respectively, for their ability to arrest translation of
human DHFR in a rabbit reticulocyte assay. Each of the three 14 nucleobase antisense oligonucleotides alone
was able to inhibit translation, albeit at a more modest level than the 28 or 42 nucleobase antisense

oligonucleotides.

Certain Antisense Compound Motifs and Mechanisms

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

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

Chimeric antisense compounds typically contain at least one region modified so as to confer
increased resistance to nuclease degradation, increased cellular uptake, increased binding affinity for the

target nucleic acid, and/or increased inhibitory activity. A second region of a chimeric antisense compound
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may confer another desired property e.g., serve as a substrate for the cellular endonuclease RNase H, which

cleaves the RNA strand of an RNA:DNA duplex.

Antisense activity may result from any mechanism involving the hybridization of the antisense
compound (e.g., oligonucleotide) with a target nucleic acid, wherein the hybridization ultimately results in a
biological effect. In certain embodiments, the amount and/or activity of the target nucleic acid is modulated.
In certain embodiments, the amount and/or activity of the target nucleic acid is reduced. In certain
embodiments, hybridization of the antisense compound to the target nucleic acid ultimately results in target
nucleic acid degradation. In certain embodiments, hybridization of the antisense compound to the target
nucleic acid does not result in target nucleic acid degradation. In certain such embodiments, the presence of
the antisense compound hybridized with the target nucleic acid (occupancy) results in a modulation of
antisense activity. In certain embodiments, antisense compounds having a particular chemical motif or
pattern of chemical modifications are particularly suited to exploit one or more mechanisms. In certain
embodiments, antisense compounds function through more than one mechanism and/or through mechanisms
that have not been elucidated. Accordingly, the antisense compounds described herein are not limited by

particular mechanism.

Antisense mechanisms include, without limitation, RNase H mediated antisense; RNAi1 mechanisms,
which utilize the RISC pathway and include, without limitation, siRNA, ssRNA and microRNA mechanisms;
and occupancy bascd mechanisms. Certain antisense compounds may act through more than one such

mechanism and/or through additional mechanisms.

RNase H-Mediated Antisense

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

comprises DNA nucleosides. In certain such embodiments, the gap of the gapmer comprises DNA-like
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nucleosides. In certain such embodiments, the gap of the gapmer comprises DNA nucleosides and DNA-like

nucleosides.

Certain antisense compounds having a gapmer motif are considered chimeric antisense compounds.
In a gapmer an internal region having a plurality of nucleotides that supports RNaseH cleavage is positioned
between external regions having a plurality of nucleotides that are chemically distinct from the nucleosides of
the internal region. In the case of an antisense oligonucleotide having a gapmer motif, the gap segment
generally serves as the substrate for endonuclease cleavage, while the wing segments comprise modified
nucleosides. In certain embodiments, the regions of a gapmer are differentiated by the types of sugar
moieties comprising each distinct region. The types of sugar moieties that are used to differentiate the
regions of a gapmer may in some embodiments include B-D-ribonucleosides, B-D-deoxyribonucleosides, 2'-
modified nucleosides (such 2’-modified nucleosides may include 2°-MOE and 2’-O-CH3, among others), and
bicyclic sugar modified nucleosides (such bicyclic sugar modified nucleosides may include those having a
constrained ethyl). In certain embodiments, nucleosides in the wings may include several modified sugar
moieties, including, for example 2°-MOE and bicyclic sugar moieties such as constrained ethyl or LNA. In
certain embodiments, wings may include several modified and unmodified sugar moieties. In certain
embodiments, wings may include various combinations of 2’-MOE nucleosides, bicyclic sugar moictics such

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

Each distinct region may comprise uniform sugar moicties, variant, or alternating sugar moictics.
The wing-gap-wing motif is frequently described as “X-Y-Z”, where “X” represents the length of the 5°-
wing, “Y” represents the length of the gap, and “Z” represents the length of the 3’-wing. “X” and “Z” may
comprise uniform, variant, or alternating sugar moictics. In certain embodiments, “X” and “Y” may include
one or more 2’-deoxynucleosides.“Y” may comprise 2’-deoxynucleosides. As used herein, a gapmer
described as “X-Y-Z” has a configuration such that the gap is positioned immediately adjacent to cach of the
5’-wing and the 3° wing. Thus, no intervening nucleotides exist between the 5’-wing and gap, or the gap and
the 3°-wing. Any of the antisense compounds described herein can have a gapmer motif. In certain
embodiments, “X” and “Z” are the same; in other embodiments they are different. In certain embodiments,
“Y” is between 8 and 15 nucleosides. X, Y, or Zcanbe any of 1, 2, 3,4,5,6,7,8,9, 10,11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 25, 30 or more nucleosides.

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

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

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

follows: (J)m~(B)a-(J)p-(B)-(A)~(D) g-(A)y~(B)w~(Nx-(B)y-(J).
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wherein:
each A is independently a 2’-substituted nucleoside;
each B is independently a bicyclic nucleoside;
each J is independently either a 2’-substituted nucleoside or a 2’-deoxynucleoside;
each D is a 2’-deoxynucleoside;
mis 0-4; nis 0-2; pis 0-2; ris 0-2; tis 0-2; vis 0-2; wis 0-4; x is 0-2; y is 0-2; z is 0-4; g is 6-14;
provided that:
at least one of m, n, and r is other than 0;
at least onc of w and y is other than 0;
the sum of m, n, p, r, and t is from 2 to 5; and
the sum of v, w, X, y, and z is from 2 to 5.
RNAi Compounds

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

such mechanisms.

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

terminal nucleosides may be found in the art, for example in W0/2011/139702.

In certain embodiments, the 5°-nucleoside of an ssRNA compound has Formula Ilc:
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T, I
J6 J7
? G
T,
Ilc

wherein:
T, is an optionally protected phosphorus moiety;

5 T, is an internucleoside linking group linking the compound of Formula Ilc to the oligomeric

compound;

A has one of the formulas:
Qn__Q Q™ = Qs Qle Q 2 0
S W ., o RN

Q, and Q; are each, independently, H, halogen, C,-Cs alkyl, substituted C,-Cs alkyl, C;-Csalkoxy,
10 substituted C;-Cg alkoxy, Co-Cs alkenyl, substituted C,-Cs alkenyl, Co-Cs alkynyl, substituted C,-Cs alkynyl
or N(R3)(Rs);

Qs is O, S, N(Rs) or C(Re)(R7);
each R;, R4y Rs, Rg and R5 is, independently, H, C;-C¢ alkyl, substituted C,-C¢ alkyl or C;-C¢ alkoxy;

M3 iS O, S, NR14, C(R15)(R16), C(R15)(R15)C(R17)(R18), C(R15):C(R17), OC(R15)(R16) or
15 OC(Rls)(BXQ);

Risis H, C-Cg alkyl, substituted C,-Cs alkyl, C,-C¢ alkoxy, substituted C,-Cs alkoxy, C,-Cs alkenyl,
substituted C,-Cs alkenyl, C,-Cs alkynyl or substituted C,-Cs alkynyl;

Ris, Ris, Ri7 and Ry are each, independently, H, halogen, C,-Cs alkyl, substituted C,-Cs alkyl, C;-Cs
alkoxy, substituted C,-Cs alkoxy, C,-Cs alkenyl, substituted C,-Cs alkenyl, C,-C¢ alkynyl or substituted C,-Ce
20 alkynyl;

Bx, is a heterocyclic base moiety;
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or if Bx, is present then BXx; is a heterocyclic base moiety and Bx; is H, halogen, C;-Cs alkyl,
substituted C,-Cs alkyl, C,-Cs alkoxy, substituted C;-Cs alkoxy, C,-Ce alkenyl, substituted C,-Cs alkenyl, C,-
Cs alkynyl or substituted C,-Cs alkynyl;

J4, J5, Jg and J; are each, independently, H, halogen, C,-Cs alkyl, substituted C,-Cs alkyl, C;-Cs
alkoxy, substituted C;-Cy alkoxy, C,-Cg alkenyl, substituted C,-Cs alkenyl, C,-C¢ alkynyl or substituted C,-Cg
alkynyl;

or J, forms a bridge with one of Js or J; wherein said bridge comprises from 1 to 3 linked biradical
groups selected from O, S, NRyg, C(Ry0)(R21), C(R20)=C(R3;), C[=C(Ry0)(R51)] and C(=0) and the other two
of Js, Js and J, are each, independently, H, halogen, C;-Cq alkyl, substituted C;-Cq alkyl, C;-Cy alkoxy,
substituted C;-Cg alkoxy, C,-Cg alkenyl, substituted C,-Cg4 alkenyl, C,-C¢ alkynyl or substituted C,-Cg
alkynyl;

each Ry, Ry and Ry, is, independently, H, C,-C¢ alkyl, substituted C;-C¢ alkyl, C;-C¢ alkoxy,
substituted C;-Cg alkoxy, C,-Cg alkenyl, substituted C,-Cg4 alkenyl, C,-C¢ alkynyl or substituted C,-Cg
alkynyl;

G is H, OH, halogen or O-[C(Rg)(Ro)]2-[(C=0)n-X1]:-Z;
each Rg and Ry is, independently, H, halogen, C,-Cg alkyl or substituted C,-Cs alkyl;
X118 O, S or N(E,);

Z 1s H, halogen, C;-C¢ alkyl, substituted C-Cq alkyl, C,-Cg alkenyl, substituted C,-Cg4 alkenyl, C,-Cg
alkynyl, substituted C,-Cg alkynyl or N(E,)(Es);

Ei, E; and Es are each, independently, H, C;-Cs alkyl or substituted C;-C¢ alkyl;
nis from 1 to about 6;

mis Qor 1;

jisOorl;

each substituted group comprises one or more optionally protected substituent groups independently

selected from halogen, OJ,, N(J1)(J2), =NJy, SJ1, N3, CN, OC(=X )], OC(=X,)N(J1)(J,) and C(=X)N(J)(J,);
X518 O, S or NJs;

each J, J, and J; is, independently, H or C;-Cg alkyl;
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when j is 1 then Z is other than halogen or N(E,)(Es); and
wherein said oligomeric compound comprises from 8 to 40 monomeric subunits and is hybridizable

to at least a portion of a target nucleic acid.
In certain embodiments, M; is O, CH=CH, OCH, or OC(H)(Bx;). In certain embodiments, M; is O.

In certain embodiments, J4, J5, Js and J; are each H. In certain embodiments, J, forms a bridge with

one of J5 or J,.

In certain embodiments, A has one of the formulas:
< ‘>=<Q2 Q 1):(%
] R Q,
or
wherein:

Q, and Q; are each, independently, H, halogen, C,-Cs alkyl, substituted C,-Cs alkyl, C,-Cs alkoxy or
substituted C;-Cs alkoxy. In certain embodiments, Q; and Q; are each H. In certain embodiments, Q; and Q,
are each, independently, H or halogen. In certain embodiments, Q, and Q; is H and the other of Q, and Q, is
F, CH; or OCHs.

In certain embodiments, T has the formula:

Ra

|
Ry=P—%

R

C
wherein:

R, and R, are each, independently, protected hydroxyl, protected thiol, C;-Cg alkyl, substituted C;-Cq
alkyl, C,-Cg¢ alkoxy, substituted C;-Cs alkoxy, protected amino or substituted amino; and

Ry is O or S. In certain embodiments, R, is O and R, and R, are each, independently, OCH3,
OCH2CH3 or CH(CH3)2

In certain embodiments, G is halogen, OCH;, OCH,F, OCHF,, OCF;, OCH,CH3;, O(CH,),F,
OCH,CHF,, OCH,CF3, OCH,-CH=CH,, O(CH,),-OCHj3;, O(CH;),-SCHj3, O(CH;),-OCF3, O(CH,)s-
N(R0)(Ri1), O(CH3),-ON(R)(Ry1), O(CH,),-O(CH,),-N(R0)(Ry1), OCH,C(=0)-N(Rp)(R 1), OCH,C(=0)-
N(R2)-(CH2)o-N(R0)(R1) or O(CHy),-N(R5)-C(=NR3)[N(R)(R;;)] wherein Rg, Ry, Rip and Ry; are each,
independently, H or C;-C¢ alkyl. In certain embodiments, G is halogen, OCH;, OCF;, OCH,CH;, OCH,CF;,
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OCHz-CH:CHz, O(CHz)z-OCH3, O(CHz)z-O(CHz)z-N(CH3)2, OCHQC(:O)-N(H)CH3, OCHQC(:O)—N(H)-
(CH;),-N(CH3), or OCH,-N(H)-C(=NH)NH,. In certain embodiments, G is F, OCH; or O(CH;),-OCHj;. In
certain embodiments, G is O(CH,),-OCHs.

In certain embodiments, the 5'-terminal nucleoside has Formula Tle:

0]
N OH
P
HO “=—_ 0_ Bx
Q G
T,
Ile

In certain embodiments, antisense compounds, including those particularly suitable for ssSRNA
comprise one or more type of modified sugar moieties and/or naturally occurring sugar moieties arranged
along an oligonucleotide or region thereof in a defined pattern or sugar modification motif. Such motifs may

include any of the sugar modifications discussed herein and/or other known sugar modifications.

In certain embodiments, the oligonucleotides comprise or consist of a region having uniform sugar
modifications. In certain such embodiments, cach nucleoside of the region comprises the same RNA-like
sugar modification. In certain embodiments, cach nucleoside of the region is a 2°-F nucleoside. In certain
embodiments, each nucleoside of the region is a 2’-OMe nucleoside. In certain embodiments, each
nucleoside of the region is a 2°-MOE nucleoside. In certain embodiments, cach nucleoside of the region is a
cEt nucleoside. In certain embodiments, cach nucleoside of the region is an LNA nucleoside. In certain
embodiments, the uniform region constitutes all or essentially all of the oligonucleotide. In certain

embodiments, the region constitutes the entire oligonucleotide except for 1-4 terminal nucleosides.

In certain embodiments, oligonucleotides comprise one or more regions of alternating sugar
modifications, wherein the nucleosides alternate between nucleotides having a sugar modification of a first
type and nucleotides having a sugar modification of a second type. In certain embodiments, nucleosides of
both types are RNA-like nucleosides. In certain embodiments the alternating nucleosides are selected from:
2°-OMe, 2°-F, 2’-MOE, LNA, and cEt. In certain embodiments, the alternating modificatios are 2°-F and 2°-
OMe. Such regions may be contiguous or may be interupted by differently modified nucleosides or

conjugated nucleosides.

In certain embodiments, the alternating region of alternating modifications each consist of a single

nucleoside (i.e., the patetn is (AB) A, wheren A is a nucleoside having a sugar modification of a first type
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and B is a nucleoside having a sugar modification of a second type; x is 1-20 and y is 0 or 1). In certan
embodiments, one or more alternating regions in an alternating motif includes more than a single nucleoside
of a type. For example, oligonucleotides may include one or more regions of any of the following nucleoside

motifs:

AABBAA;

ABBABB;

AABAAB;
ABBABAABB;
ABABAA;

AABABAB;

ABABAA;
ABBAABBABABAA,;
BABBAABBABABAA; or
ABABBAABBABABAA,;

wherein A is a nucleoside of a first type and B is a nucleoside of a second type. In certain

embodiments, A and B are each selected from 2°-F, 2°-OMe, BNA, and MOE.

In certain embodiments, oligonucleotides having such an alternating motif also comprise a modified

5’ terminal nucleoside, such as those of formula Ilc or Il¢.

In certain embodiments, oligonucleotides comprise a region having a 2-2-3 motif. Such regions

comprises the following motif:
-(A)2(B)x-(A)2(C)y-(A)s-
wherein: A is a first type of modifed nucleosde;

B and C, are nucleosides that are differently modified than A, however, B and C may have the same

or different modifications as one another;

x and y are from 1 to 15.
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In certain embodiments, A is a 2’-OMe modified nucleoside. In certain embodiments, B and C are
both 2°-F modified nucleosides. In certain embodiments, A is a 2’-OMe modified nucleoside and B and C

are both 2’-F modified nucleosides.

In certain embodiments, oligonucleosides have the following sugar motif:
57-(Q)- (AB),A-(D),
wherein:

Q is a nucleoside comprising a stabilized phosphate moiety. In certain embodiments, Q is a

nucleoside having Formula Ilc or Ile;
A is a first type of modifed nucleoside;
B is a second type of modified nucleoside;

D is a modified nucleoside comprising a modification different from the nucleoside adjacent to it.
Thus, if y is 0, then D must be differently modified than B and if y is 1, then D must be differently modified
than A. In certain embodiments, D differs from both A and B.

Xis 5-15;

YisOorl;

Zis 0-4.

In certain embodiments, oligonucleosides have the following sugar motif:
57- (Q)- (A)x(D),
wherein:

Q is a nucleoside comprising a stabilized phosphate moiety. In certain embodiments, Q is a

nucleoside having Formula Ilc or Ile;
A is a first type of modifed nucleoside;
D is a modified nucleoside comprising a modification different from A.
Xis 11-30;
Zis 0-4.
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In certain embodiments A, B, C, and D in the above motifs are selected from: 2°-OMe, 2°-F, 2°-
MOE, LNA, and cEt. In certain embodiments, D represents terminal nucleosides. In certain embodiments,
such terminal nucleosides are not designed to hybridize to the target nucleic acid (though one or more might
hybridize by chance). In certiain embodiments, the nucleobase of each D nucleoside is adenine, regardless of
the identity of the nucleobase at the corresponding position of the target nucleic acid. In certain embodiments
the nucleobase of each D nucleoside is thymine.

In certain embodiments, antisense compounds, including those particularly suited for use as ssSRNA
comprise modified internucleoside linkages arranged along the oligonucleotide or region thereof in a defined
pattern or modified internucleoside linkage motif. In certain embodiments, oligonucleotides comprise a
region having an alternating internucleoside linkage motif. In certain embodiments, oligonucleotides
comprise a region of uniformly modified internucleoside linkages. In certain such embodiments, the
oligonucleotide comprises a region that is uniformly linked by phosphorothioate internucleoside linkages. In
certain embodiments, the oligonucleotide is uniformly linked by phosphorothioate internucleoside linkages.
In certain embodiments, each internucleoside linkage of the oligonucleotide is selected from phosphodiester
and phosphorothioate. In certain embodiments, cach internucleoside linkage of the oligonucleotide is
selected from phosphodiester and phosphorothioate and at least one internucleoside linkage is phosphoro-

thioate.

In certain embodiments, the oligonucleotide comprises at least 6 phosphorothioate internucleoside
linkages. In certain embodiments, the oligonucleotide comprises at least 8 phosphorothioate internucleoside
linkages. In certain embodiments, the oligonucleotide comprises at least 10 phosphorothioate internucleoside
linkages. In certain embodiments, the oligonucleotide comprises at least one block of at least 6 consecutive
phosphorothioate internucleoside linkages. In certain embodiments, the oligonucleotide comprises at least
one block of at least 8 consecutive phosphorothioate internucleoside linkages. In certain embodiments, the
oligonucleotide comprises at least one block of at least 10 consecutive phosphorothioate internucleoside
linkages. In certain embodiments, the oligonucleotide comprises at least one block of at least one 12
consecutive phosphorothioate internucleoside linkages. In certain such embodiments, at least one such block
is located at the 3’ end of the oligonucleotide. In certain such embodiments, at least one such block is located

within 3 nucleosides of the 3’ end of the oligonucleotide.

Oligonucleotides having any of the various sugar motifs described herein, may have any linkage
motif. For example, the oligonucleotides, including but not limited to those described above, may have a

linkage motif selected from non-limiting the table below:

5’ most linkage Central region 3’-region
PS Alternating PO/PS 6 PS
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PS Alternating PO/PS 7PS
PS Alternating PO/PS 8PS

ii. SiRNA compounds
In certain embodiments, antisense compounds are double-stranded RNAi compounds (siRNA). In
such embodiments, one or both strands may comprise any modification motif described above for ssRNA. In
certain embodiments, ssRNA compounds may be unmodified RNA. In certain embodiments, siRNA

compounds may comprise unmodified RNA nucleosides, but modified internucleoside linkages.

Several embodiments relate to double-stranded compositions wherein each strand comprises a motif
defined by the location of one or more modified or unmodified nucleosides. In certain embodiments,
compositions are provided comprising a first and a second oligomeric compound that are fully or at least
partially hybridized to form a duplex region and further comprising a region that is complementary to and
hybridizes to a nucleic acid target. It is suitable that such a composition comprise a first oligomeric
compound that is an antisense strand having full or partial complementarity to a nucleic acid target and a
second oligomeric compound that is a sense strand having one or more regions of complementarity to and

forming at least one duplex region with the first oligomeric compound.

The compositions of several embodiments modulate gene expression by hybridizing to a nucleic
acid target resulting in loss of its normal function. In some embodiments, the target nucleic acid is GHR. In
certain embodiment, the degradation of the targeted GHR is facilitated by an activated RISC complex that is

formed with compositions of the invention.

Several embodiments are directed to double-stranded compositions wherein one of the strands is
useful in, for example, influencing the preferential loading of the opposite strand into the RISC (or cleavage)
complex. The compositions are useful for targeting selected nucleic acid molecules and modulating the
expression of one or more genes. In some embodiments, the compositions of the present invention hybridize

to a portion of a target RNA resulting in loss of normal function of the target RNA.

Certain embodiments are drawn to double-stranded compositions wherein both the strands
comprises a hemimer motif, a fully modified motif, a positionally modified motif or an alternating motif.
Each strand of the compositions of the present invention can be modified to fulfil a particular role in for
example the siRNA pathway. Using a different motif in each strand or the same motif with different
chemical modifications in each strand permits targeting the antisense strand for the RISC complex while
inhibiting the incorporation of the sense strand. Within this model, each strand can be independently

modified such that it is enhanced for its particular role. The antisense strand can be modified at the 5'-end to
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enhance its role in one region of the RISC while the 3'-end can be modified differentially to enhance its role
in a different region of the RISC.

The double-stranded oligonucleotide molecules can be a double-stranded polynucleotide molecule
comprising self-complementary sense and antisense regions, wherein the antisense region comprises
nucleotide sequence that is complementary to nucleotide sequence in a target nucleic acid molecule or a
portion thereof and the sense region having nucleotide sequence corresponding to the target nucleic acid
sequence or a portion thereof. The double-stranded oligonucleotide molecules can be assembled from two
separate oligonucleotides, where one strand is the sense strand and the other is the antisense strand, wherein
the antisense and sense strands are self-complementary (i.e. each strand comprises nucleotide sequence that is
complementary to nucleotide sequence in the other strand; such as where the antisense strand and sense
strand form a duplex or double-stranded structure, for example wherein the double-stranded region is about
15 to about 30, e.g., about 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 base pairs; the
antisense strand comprises nucleotide sequence that is complementary to nucleotide sequence in a target
nucleic acid molecule or a portion thereof and the sense strand comprises nucleotide sequence corresponding
to the target nucleic acid sequence or a portion thercof (e.g., about 15 to about 25 or more nucleotides of the
double-stranded oligonucleotide molecule are complementary to the target nucleic acid or a portion thercof).
Alternatively, the double-stranded oligonucleotide is assembled from a single oligonucleotide, where the self-
complementary sense and antisense regions of the siRNA are linked by means of a nucleic acid based or non-

nucleic acid-based linker(s).

The double-stranded oligonucleotide can be a polynucleotide with a duplex, asymmetric duplex,
hairpin or asymmetric hairpin secondary structure, having sclf-complementary sense and antisense regions,
wherein the antisense region comprises nucleotide sequence that is complementary to nucleotide sequence in
a scparate target nucleic acid molecule or a portion thercof and the sense region having nucleotide sequence
corresponding to the target nucleic acid sequence or a portion thereof. The double-stranded oligonucleotide
can be a circular single-stranded polynucleotide having two or more loop structures and a stem comprising
self-complementary sense and antisense regions, wherein the antisense region comprises nucleotide sequence
that is complementary to nucleotide sequence in a target nucleic acid molecule or a portion thereof and the
sense region having nucleotide sequence corresponding to the target nucleic acid sequence or a portion
thereof, and wherein the circular polynucleotide can be processed either in vivo or in vitro to generate an

active siRNA molecule capable of mediating RNAi.

In certain embodiments, the double-stranded oligonucleotide comprises separate sense and
antisense sequences or regions, wherein the sense and antisense regions are covalently linked by nucleotide
or non-nucleotide linkers molecules as is known in the art, or are alternately non-covalently linked by ionic

nteractions, hydrogen bonding, van der waals interactions, hydrophobic interactions, and/or stacking
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interactions. In certain embodiments, the double-stranded oligonucleotide comprises nucleotide sequence that
is complementary to nucleotide sequence of a target gene. In another embodiment, the double-stranded
oligonucleotide interacts with nucleotide sequence of a target gene in a manner that causes inhibition of

expression of the target gene.

As used herein, double-stranded oligonucleotides need not be limited to those molecules containing
only RNA, but further encompasses chemically modified nucleotides and non-nucleotides. In certain
embodiments, the short interfering nucleic acid molecules lack 2'-hydroxy (2'-OH) containing nucleotides. In
certain embodiments short interfering nucleic acids optionally do not include any ribonucleotides (e.g.,
nucleotides having a 2'-OH group). Such double-stranded oligonucleotides that do not require the presence of
ribonucleotides within the molecule to support RNAi can however have an attached linker or linkers or other
attached or associated groups, moieties, or chains containing one or more nucleotides with 2'-OH groups.
Optionally, double-stranded oligonucleotides can comprise ribonucleotides at about 5, 10, 20, 30, 40, or 50%
of the nucleotide positions. As used herein, the term siRNA is meant to be equivalent to other terms used to
describe nucleic acid molecules that are capable of mediating sequence specific RNAi, for example short
interfering RNA (siRNA), double-stranded RNA (dsRNA), micro-RNA (miRNA), short hairpin RNA
(shRNA), short interfering oligonucleotide, short interfering nucleic acid, short interfering modified
oligonucleotide, chemically modified siRNA, post-transcriptional gene silencing RNA (ptgsRNA), and
others. In addition, as used herein, the term RNAi is meant to be equivalent to other terms used to describe
sequence specific RNA interference, such as post transcriptional gene silencing, translational inhibition, or
epigenctics. For example, double-stranded oligonucleotides can be used to epigenctically silence genes at
both the post-transcriptional level and the pre-transcriptional level. In a non-limiting example, epigenetic
regulation of gene expression by siRNA molecules of the invention can result from siRNA mediated
modification of chromatin structure or methylation pattern to alter gene expression (see, for example, Verdel
et al., 2004, Science, 303, 672-676; Pal-Bhadra et al., 2004, Science, 303, 669-672; Allshire, 2002, Science,
297, 1818-1819; Volpe et al., 2002, Science, 297, 1833-1837; Jenuwein, 2002, Science, 297, 2215-2218; and
Hall et al., 2002, Science, 297, 2232-2237).

It is contemplated that compounds and compositions of several embodiments provided herein can
target GHR by a dsRNA-mediated gene silencing or RNAi mechanism, including, e.g., "hairpin" or stem-
loop double-stranded RNA effector molecules in which a single RNA strand with self-complementary
sequences is capable of assuming a double-stranded conformation, or duplex dsRNA effector molecules
comprising two separate strands of RNA. In various embodiments, the dsRNA consists entirely of
ribonucleotides or consists of a mixture of ribonucleotides and deoxynucleotides, such as the RNA/DNA
hybrids disclosed, for example, by WO 00/63364, filed Apr. 19, 2000, or U.S. Ser. No. 60/130,377, filed Apr.
21, 1999. The dsRNA or dsRNA effector molecule may be a single molecule with a region of self-
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complementarity such that nucleotides in one segment of the molecule base pair with nucleotides in another
segment of the molecule. In various embodiments, a dsRNA that consists of a single molecule consists
entirely of ribonucleotides or includes a region of ribonucleotides that is complementary to a region of
deoxyribonucleotides. Alternatively, the dsRNA may include two different strands that have a region of

complementarity to each other.

In various embodiments, both strands consist entirely of ribonucleotides, one strand consists
entirely of ribonucleotides and one strand consists entirely of deoxyribonuclectides, or one or both strands
contain a mixture of ribonucleotides and deoxyribonucleotides. In certain embodiments, the regions of
complementarity are at least 70, 80, 90, 95, 98, or 100% complementary to each other and to a target nucleic
acid sequence. In certain embodiments, the region of the dsRNA that is present in a double-stranded
conformation includes at least 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 50, 75,100, 200, 500, 1000, 2000
or 5000 nucleotides or includes all of the nucleotides in a cDNA or other target nucleic acid sequence being
represented in the dsRNA. In some embodiments, the dSRNA does not contain any single stranded regions,
such as single stranded ends, or the dsSRNA is a hairpin. In other embodiments, the dSRNA has one or more
single stranded regions or overhangs. In certain embodiments, RNA/DNA hybrids include a DNA strand or
region that is an antisense strand or region (e.g, has at least 70, 80, 90, 95, 98, or 100% complementarity to a
target nucleic acid) and an RNA strand or region that is a sense strand or region (e.g, has at least 70, 80, 90,

95, 98, or 100% identity to a target nucleic acid), and vice versa.

In various embodiments, the RNA/DNA hybrid is made in vitro using enzymatic or chemical
synthetic methods such as those described herein or those described in WO 00/63364, filed Apr. 19, 2000, or
U.S. Ser. No. 60/130,377, filed Apr. 21, 1999. In other embodiments, a DNA strand synthesized in vitro is
complexed with an RNA strand made in vivo or in vitro before, after, or concurrent with the transformation
of the DNA strand into the cell. In yet other embodiments, the dsRNA is a single circular nucleic acid
containing a sense and an antisense region, or the dsRNA includes a circular nucleic acid and cither a second
circular nucleic acid or a linear nucleic acid (see, for example, WO 00/63364, filed Apr. 19, 2000, or U.S.
Ser. No. 60/130,377, filed Apr. 21, 1999.) Exemplary circular nucleic acids include lariat structures in which
the free 5' phosphoryl group of a nucleotide becomes linked to the 2' hydroxyl group of another nucleotide in

a loop back fashion.

In other embodiments, the dsRNA includes one or more modified nucleotides in which the 2’
position in the sugar contains a halogen (such as fluorine group) or contains an alkoxy group (such as a
methoxy group) which increases the half-life of the dsSRNA in vitro or in vivo compared to the corresponding
dsRNA in which the corresponding 2' position contains a hydrogen or an hydroxyl group. In yet other

embodiments, the dSRNA includes one or more linkages between adjacent nucleotides other than a naturally-
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occurring phosphodiester linkage. Examples of such linkages include phosphoramide, phosphorothioate, and
phosphorodithioate linkages. The dsRNAs may also be chemically modified nucleic acid molecules as taught
in U.S. Pat. No. 6,673,661. In other embodiments, the dsSRNA contains one or two capped strands, as
disclosed, for example, by WO 00/63364, filed Apr. 19, 2000, or U.S. Ser. No. 60/130,377, filed Apr. 21,
1999.

In other embodiments, the dsRNA can be any of the at least partially dsSRNA molecules disclosed in
WO 00/63364, as well as any of the dsRNA molecules described in U.S. Provisional Application 60/399,99%;
and U.S. Provisional Application 60/419,532, and PCT/US2003/033466, the teaching of which is hereby
incorporated by reference. Any of the dsRNAs may be expressed in vitro or in vivo using the methods

described herein or standard methods, such as those described in WO 00/63364.

Occupancy

In certain embodiments, antisense compounds are not expected to result in cleavage or the target
nucleic acid via RNase H or to result in cleavage or sequestration through the RISC pathway. In certain such
embodiments, antisense activity may result from occupancy, wherein the presence of the hybridized antisense
compound disrupts the activity of the target nucleic acid. In certain such embodiments, the antisense
compound may be uniformly modified or may comprise a mix of modifications and/or modified and

unmodified nucleosides.

Target Nucleic Acids, Target Regions and Nucleotide Sequences

Nucleotide sequences that encode growth hormone receptor (GHR) targetable with the compounds
provided herein include, without limitation, the following: GENBANK Accession No. NM 000163.4
(incorporated herein as SEQ ID NO: 1), GENBANK Accession No. NT 006576.16 truncated from
nucleotides 42411001 to 42714000 (incorporated herein as SEQ ID NO: 2), GENBANK Accession No
X06562.1 (incorporated herein as SEQ ID NO: 3), GENBANK Accession No. DR006395.1 (incorporated
herein as SEQ ID NO: 4), GENBANK Accession No. DB052048.1 (incorporated herein as SEQ ID NO: §),
GENBANK Accession No. AF230800.1 (incorporated herein as SEQ ID NO: 6), the complement of
GENBANK Accession No. AA398260.1 (incorporated herein as SEQ ID NO: 7), GENBANK Accession No.
BC136496.1 (incorporated herein as SEQ ID NO: 8), GENBANK Accession No. NM 001242399.2
(incorporated herein as SEQ ID NO: 9), GENBANK Accession No. NM_001242400.2 (incorporated herein
as SEQ ID NO: 10), GENBANK Accession No. NM_001242401.3 (incorporated herein as SEQ ID NO: 11),
GENBANK Accession No. NM 001242402.2 (incorporated herein as SEQ ID NO: 12), GENBANK
Accession No. NM 001242403.2 (incorporated herecin as SEQ ID NO: 13), GENBANK Accession No.
NM 001242404.2 (incorporated herein as SEQ ID NO: 14), GENBANK Accession No. NM 001242405.2
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(incorporated herein as SEQ ID NO: 15), GENBANK Accession No. NM_001242406.2 (incorporated herein
as SEQ ID NO: 16), GENBANK Accession No. NM_001242460.1 (incorporated herein as SEQ ID NO: 17),
GENBANK Accession NM_001242461.1 (incorporated herein as SEQ ID NO: 18), GENBANK Accession
No. NM 001242462.1 (incorporated herein as SEQ ID NO: 19), or GENBANK Accession No
NW _001120958.1 truncated from nucleotides 4410000 to 4720000 (incorporated herein as SEQ ID NO:
2296).

Hybridization

In some embodiments, hybridization occurs between an antisense compound disclosed herein and a
GHR nucleic acid. The most common mechanism of hybridization involves hydrogen bonding (e.g., Watson-
Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding) between complementary nucleobases of the

nucleic acid molecules.

Hybridization can occur under varying conditions. Stringent conditions are sequence-dependent and

are determined by the nature and composition of the nucleic acid molecules to be hybridized.

Methods of determining whether a sequence is specifically hybridizable to a target nucleic acid are
well known in the art. In certain embodiments, the antisense compounds provided herein are specifically

hybridizable with a GHR nucleic acid.
Complementarity

An antisense compound and a target nucleic acid are complementary to each other when a sufficient
number of nucleobases of the antisense compound can hydrogen bond with the corresponding nucleobases of
the target nucleic acid, such that a desired effect will occur (e.g., antisense inhibition of a target nucleic acid,

such as a GHR nucleic acid).

Non-complementary nucleobases between an antisense compound and a GHR nucleic acid may be
tolerated provided that the antisense compound remains able to specifically hybridize to a target nucleic acid.
Moreover, an antisense compound may hybridize over one or more segments of a GHR nucleic acid such that
intervening or adjacent segments are not involved in the hybridization event (e.g., a loop structure, mismatch

or hairpin structure).

In certain embodiments, the antisense compounds provided herein, or a specified portion thereof, are,
or are at least, 70%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, or 100% complementary to a GHR nucleic acid, a target region, target segment, or specified portion
thereof. Percent complementarity of an antisense compound with a target nucleic acid can be determined

using routine methods.
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For example, an antisense compound in which 18 of 20 nucleobases of the antisense compound are
complementary to a target region, and would therefore specifically hybridize, would represent 90 percent
complementarity. In this example, the remaining noncomplementary nucleobases may be clustered or
interspersed with complementary nucleobases and need not be contiguous to each other or to complementary
nucleobases. As such, an antisense compound which is 18 nucleobases in length having four
noncomplementary nucleobases which are flanked by two regions of complete complementarity with the
target nucleic acid would have 77.8% overall complementarity with the target nucleic acid and would thus
fall within the scope of the present invention. Percent complementarity of an antisense compound with a
region of a target nucleic acid can be determined routinely using BLAST programs (basic local alignment
search tools) and PowerBLLAST programs known in the art (Altschul et al., J. Mol. Biol., 1990, 215, 403
410; Zhang and Madden, Genome Res., 1997, 7, 649 656). Percent homology, sequence identity or
complementarity, can be determined by, for example, the Gap program (Wisconsin Sequence Analysis
Package, Version 8 for Unix, Genetics Computer Group, University Research Park, Madison Wis.), using
default settings, which uses the algorithm of Smith and Waterman (Adv. Appl. Math., 1981, 2, 482 489).

In certain embodiments, the antisense compounds provided herein, or specified portions thereof, are
fully complementary (i.e. 100% complementary) to a target nucleic acid, or specified portion thereof. For
example, an antisense compound may be fully complementary to a GHR nucleic acid, or a target region, or a
target segment or target sequence thereof. As used herein, “fully complementary” means each nucleobase of
an antisense compound is capable of precise base pairing with the corresponding nucleobases of a target
nucleic acid. For example, a 20 nucleobase antisense compound is fully complementary to a target sequence
that is 400 nucleobases long, so long as there is a corresponding 20 nucleobase portion of the target nucleic
acid that is fully complementary to the antisense compound. Fully complementary can also be used in
reference to a specified portion of the first and /or the second nucleic acid. For example, a 20 nucleobase
portion of a 30 nucleobase antisense compound can be “fully complementary” to a target sequence that is 400
nucleobases long. The 20 nucleobase portion of the 30 nucleobase oligonucleotide is fully complementary to
the target sequence if the target sequence has a corresponding 20 nucleobase portion wherein each nucleobase
is complementary to the 20 nucleobase portion of the antisense compound. At the same time, the entire 30
nucleobase antisense compound may or may not be fully complementary to the target sequence, depending
on whether the remaining 10 nucleobases of the antisense compound are also complementary to the target

sequence.

The location of a non-complementary nucleobase may be at the 5° end or 3” end of the antisense
compound. Alternatively, the non-complementary nucleobase or nucleobases may be at an internal position

of the antisense compound. When two or more non-complementary nucleobases are present, they may be
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contiguous (i.e. linked) or non-contiguous. In one embodiment, a non-complementary nucleobase is located

in the wing segment of a gapmer antisense oligonucleotide.

In certain embodiments, antisense compounds that are, or arc up to 11, 12, 13, 14, 15, 16, 17, 18, 19,

or 20 nucleobases in length comprise no more than 4, no more than 3, no more than 2, or no more than 1 non-

complementary nucleobase(s) relative to a target nucleic acid, such as a GHR nucleic acid, or specified

portion thereof.

In certain embodiments, antisense compounds that are, or are up to 11, 12, 13, 14, 15, 16, 17, 18, 19,

20, 21,22, 23, 24,25, 26, 27, 28, 29, or 30 nucleobases in length comprise no more than 6, no more than 5,

no more

to a targ

than 4, no more than 3, no more than 2, or no more than 1 non-complementary nucleobase(s) relative

et nucleic acid, such as a GHR nucleic acid, or specified portion thereof.

The antisense compounds provided also include those which are complementary to a portion of a

target nucleic acid. As used herein, “portion” refers to a defined number of contiguous (i.c. linked)

nucleobases within a region or segment of a target nucleic acid. A “portion” can also refer to a defined

number

of contiguous nucleobases of an antisense compound. In certain embodiments, the antisense

compounds, are complementary to at least an 8 nucleobase portion of a target segment. In certain

embodiments, the antisense compounds are complementary to at least a 9 nucleobase portion of a target

segment. In certain embodiments, the antisense compounds are complementary to at least a 10 nucleobase

portion of a target segment. In certain embodiments, the antisense compounds are complementary to at least

an 11 nucleobase portion of a target segment. In certain embodiments, the antisense compounds are

complementary to at least a 12 nucleobase portion of a target segment. In certain embodiments, the antisense

compounds are complementary to at least a 13 nuclecbase portion of a target segment. In certain

embodiments, the antisense compounds are complementary to at least a 14 nucleobase portion of a target

segment. In certain embodiments, the antisense compounds are complementary to at least a 15 nucleobase

portion of a target segment. Also contemplated are antisense compounds that are complementary to at least a

9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, or more nucleobase portion of a target segment, or a range

defined by any two of these values.

Ldentity

The antisense compounds provided herein may also have a defined percent identity to a particular

nucleotide sequence, SEQ ID NO, or compound represented by a specific Isis number, or portion thereof. As

used herein, an antisense compound is identical to the sequence disclosed herein if it has the same nucleobase

pairing

ability. For example, a RNA which contains uracil in place of thymidine in a disclosed DNA

sequence would be considered identical to the DNA sequence since both uracil and thymidine pair with

adenine.

Shortened and lengthened versions of the antisense compounds described herein as well as
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compounds having non-identical bases relative to the antisense compounds provided herein also are
contemplated. The non-identical bases may be adjacent to each other or dispersed throughout the antisense
compound. Percent identity of an antisense compound is calculated according to the number of bases that

have identical base pairing relative to the sequence to which it is being compared.

In certain embodiments, the antisense compounds, or portions thereof, are, or are at least, 70%, 75%,
80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to one or more of the antisense compounds
or SEQ ID NOs, or a portion thereof, disclosed herein.

In certain embodiments, a portion of the antisense compound is compared to an equal length portion
of the target nucleic acid. In certain embodiments, an 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,

23, 24, or 25 nucleobase portion is compared to an equal length portion of the target nucleic acid.

In certain embodiments, a portion of the antisense oligonucleotide is compared to an equal length
portion of the target nucleic acid. In certain embodiments, an §, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,

21, 22,23, 24, or 25 nucleobase portion is compared to an equal length portion of the target nucleic acid.
Modifications

A nucleoside is a base-sugar combination. The nucleobase (also known as base) portion of the
nucleoside is normally a heterocyclic base moiety. Nucleotides are nucleosides that further include a
phosphate group covalently linked to the sugar portion of the nucleoside. For those nucleosides that include a
pentofuranosyl sugar, the phosphate group can be linked to the 2', 3' or 5' hydroxyl moicty of the sugar.
Oligonucleotides are formed through the covalent linkage of adjacent nucleosides to one another, to form a
linear polymeric oligonucleotide. Within the oligonucleotide structure, the phosphate groups are commonly

referred to as forming the internucleoside linkages of the oligonucleotide.

Modifications to antisense compounds encompass substitutions or changes to internucleoside
linkages, sugar moieties, or nucleobases. Modified antisense compounds are often preferred over native
forms because of desirable properties such as, for example, enhanced cellular uptake, enhanced affinity for

nucleic acid target, increased stability in the presence of nucleases, or increased inhibitory activity.

Chemically modified nucleosides may also be employed to increase the binding affinity of a
shortened or truncated antisense oligonucleotide for its target nucleic acid. Consequently, comparable results

can often be obtained with shorter antisense compounds that have such chemically modified nucleosides.
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Modified Internucleoside Linkages

The naturally occuring internucleoside linkage of RNA and DNA is a 3' to 5' phosphodiester
linkage. Antisense compounds having one or more modified, i.e. non-naturally occurring, internucleoside
linkages are often selected over antisense compounds having naturally occurring internucleoside linkages
because of desirable properties such as, for example, enhanced cellular uptake, enhanced affinity for target

nucleic acids, and increased stability in the presence of nucleases.

Oligonucleotides having modified internucleoside linkages include internucleoside linkages that
retain a phosphorus atom as well as internucleoside linkages that do not have a phosphorus atom.
Representative phosphorus containing internucleoside linkages include, but are not limited to,
phosphodiesters, phosphotriesters, methylphosphonates, phosphoramidate, and phosphorothioates. Methods

of preparation of phosphorous-containing and non-phosphorous-containing linkages are well known.

In certain embodiments, antisense compounds targeted to a GHR nucleic acid comprise one or
more modified internucleoside linkages. In certain embodiments, the modified internucleoside linkages are
phosphorothioate linkages. In certain embodiments, each internucleoside linkage of an antisense compound

is a phosphorothioate internucleoside linkage.
Modified Sugar Moieties

Antisense compounds can optionally contain one or more nucleosides wherein the sugar group has
been modified. Such sugar modified nucleosides may impart enhanced nuclease stability, increased binding
affinity, or some other beneficial biological property to the antisense compounds. In certain embodiments,
nucleosides comprise chemically modified ribofuranose ring moieties. Examples of chemically modified
ribofuranose rings include without limitation, addition of substitutent groups (including 5' and 2' substituent
groups, bridging of non-geminal ring atoms to form bicyclic nucleic acids (BNA), replacement of the ribosyl
ring oxygen atom with S, N(R), or C(R))(R,) (R, R; and R, are each independently H, C;-Cy, alkyl or a
protecting group) and combinations thereof. Examples of chemically modified sugars include 2'-F-5'-methyl
substituted nucleoside (see PCT International Application WO 2008/101157 Published on 8/21/08 for other
disclosed 5',2'-bis substituted nucleosides) or replacement of the ribosyl ring oxygen atom with S with further
substitution at the 2'-position (see published U.S. Patent Application US2005-0130923, published on June 16,
2005) or alternatively 5'-substitution of a BNA (sec PCT International Application WO 2007/134181
Published on 11/22/07 wherein LNA is substituted with for example a 5-methyl or a 5'-vinyl group).

Examples of nucleosides having modified sugar moicties include without limitation nuclcosides
comprising 5'-vinyl, 5-methyl (R or S), 4-S, 2-F, 2-OCH;, 2°’-OCH,CH;, 2’-OCH,CH,F and 2'-
O(CH,),0OCHj; substituent groups. The substituent at the 2° position can also be selected from allyl, amino,
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azido, thio, O-allyl, O-C,-C,, alkyl, OCF;, OCH,F, O(CH;),SCH;, O(CH;),-O-N(Ry,)(R,), O-CH,-C(=0)-
N(Rm)(Ry), and O-CH,-C(=0)-N(R))-(CH,),-N(R,)(R,), where each R;, Ry, and R, is, independently, H or
substituted or unsubstituted C,-C o alkyl.

As used herein, “bicyclic nucleosides™ refer to modified nucleosides comprising a bicyclic sugar
moicty. Examples of bicyclic nucleosides include without limitation nucleosides comprising a bridge
between the 4' and the 2' ribosyl ring atoms. In certain embodiments, antisense compounds provided herein
include one or more bicyclic nucleosides comprising a 4’ to 2” bridge. Examples of such 4’ to 2” bridged
bicyclic nucleosides, include but are not limited to one of the formulae: 4'-(CH,)-O-2' (LNA); 4'-(CH,)-S-2";
4'-(CH,),-0-2' (ENA); 4'-CH(CH,;)-0-2' (also referred to as constrained ethyl or cEt) and 4'-CH(CH,OCHj5)-
0-2' (and analogs thereof see U.S. Patent 7,399,845, issued on July 15, 2008); 4'-C(CH3)(CH;)-O-2' (and
analogs thereof see published International Application WO/2009/006478, published January &, 2009); 4'-
CH,-N(OCHs)-2' (and analogs thereof see published International Application WO/2008/150729, published
December 11, 2008); 4'-CH,-O-N(CH3)-2' (see published U.S. Patent Application US2004-0171570,
published September 2, 2004 ); 4'-CH>-N(R)-0O-2', wherein R is H, C;-Cy, alkyl, or a protecting group (see
U.S. Patent 7,427,672, issued on September 23, 2008); 4'-CH,-C(H)(CH3)-2' (see Chattopadhyaya et al., .J.
Org. Chem., 2009, 74, 118-134); and 4'-CH,-C(=CH,)-2' (and analogs thereof see published International
Application WO 2008/154401, published on December 8, 2008).

Further reports related to bicyclic nucleosides can also be found in published literature (sec for
example: Singh ef al., Chem. Commun., 1998, 4, 455-456; Koshkin et al., Tetrahedron, 1998, 54, 3607-3630;
Wahlestedt ef al., Proc. Natl. Acad. Sci. U. S. A., 2000, 97, 5633-5638; Kumar et al., Bioorg. Med. Chem.
Lett., 1998, 8, 2219-2222; Singh et al., J. Org. Chem., 1998, 63, 10035-10039; Srivastava et al., J. Am. Chem.
Soc., 2007, 129¢26) 8362-8379; Elayadi et al., Curr. Opinion Invest. Drugs, 2001, 2, 558-561; Braasch et al.,
Chem. Biol., 2001, 8, 1-7; and Orum et al., Curr. Opinion Mol. Ther., 2001, 3, 239-243; U.S. Patent Nos.
6,268,490; 6,525,191; 6,670,461; 6,770,748; 6,794,499; 7,034,133; 7,053,207; 7,399,845; 7,547,684; and
7,696,345; U.S. Patent Publication No. US2008-0039618; US2009-0012281; U.S. Patent Serial Nos.
60/989,574; 61/026,995; 61/026,998; 61/056,564; 61/086,231; 61/097,787; and 61/099,844; Published PCT
International applications WO 1994/014226; WO 2004/106356; WO 2005/021570; WO 2007/134181; WO
2008/150729; WO 2008/154401; and WO 2009/006478. Each of the foregoing bicyclic nucleosides can be
prepared having one or more stereochemical sugar configurations including for example a-L-ribofuranose
and B-D-ribofuranose (see PCT international application PCT/DK98/00393, published on March 25, 1999 as
WO 99/14226).

In certain embodiments, bicyclic sugar moieties of BNA nucleosides include, but are not limited to,

compounds having at least one bridge between the 4' and the 2’ position of the pentofuranosyl sugar moiety
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wherein such bridges independently comprises 1 or from 2 to 4 linked groups independently selected from -
[C(Rﬁ)(Rb)]n'a 'C(Rﬁ):C(Rb)': 'C(Ra):N'a 'C(:O)'a 'C(:NRﬁ)'a 'C(:S)'a 'O': 'Si(Rﬁ)Z': 'S(:O)X'a and 'N(Ra)';

wherein:
xis 0, 1, or 2;
nis 1, 2, 3, or 4;

each R, and Ry is, independently, H, a protecting group, hydroxyl, C;-C;, alkyl, substituted C;-C;,
alkyl, C,-C; alkenyl, substituted C,-C,, alkenyl, C,-C,, alkynyl, substituted C,-C, alkynyl, Cs-Cy aryl,
substituted Cs-Cy aryl, heterocycle radical, substituted heterocycle radical, heteroaryl, substituted heteroaryl,
Cs-C; alicyclic radical, substituted Cs-C- alicyclic radical, halogen, OJ, NJ,J,, SJ;, N3, COOJ,, acyl (C(=0)-
H), substituted acyl, CN, sulfonyl (S(=0),-J;), or sulfoxyl (S(=0)-J,); and

each J, andJ, is, independently, H, C,-C, alkyl, substituted C;-C,, alkyl, C,-C,, alkenyl, substituted
C,-Cy, alkenyl, C,-C,, alkynyl, substituted C,-C,, alkynyl, Cs-C,q aryl, substituted Cs-C,, aryl, acyl (C(=0)-
H), substituted acyl, a heterocycle radical, a substituted heterocycle radical, C;-C;, aminoalkyl, substituted

C;-C;, aminoalkyl or a protecting group.

In certain embodiments, the bridge of a bicyclic sugar moiety is -[C(R,)(Ry)]s-, -[C(R)(Ry)]-O-
, -C(R,Rp)-N(R)-0- or -C(R,R)-O-N(R)-. In certain embodiments, the bridge is 4'-CH,-2', 4'-(CH,),-2', 4'-
(CH,):-2', 4'-CH,-0-2', 4'-(CH,),-O-2', 4'-CH,-O-N(R)-2' and 4'-CH,-N(R)-O-2'- wherein each R is,
independently, H, a protecting group or C;-C;, alkyl.

In certain embodiments, bicyclic nucleosides are further defined by isomeric configuration. For
example, a nucleoside comprising a 4’-2” methylene-oxy bridge, may be in the a-L configuration or in the B-
D configuration. Previously, a-L-methylencoxy (4’-CH,-O-2") BNA's have been incorporated into antisense
oligonucleotides that showed antisense activity (Frieden et al., Nucleic Acids Research, 2003, 21, 6365-
6372).

In certain embodiments, bicyclic nucleosides include, but are not limited to, (A) a-L-methylencoxy
(4’-CH,-0O-2’) BNA , (B) p-D-methylencoxy (4’-CH,-O-2") BNA , (C) ethyleneoxy (4’-(CH,),-O-2") BNA ,
(D) aminooxy (4’-CH,-O-N(R)-2’) BNA, (E) oxyamino (4’-CH,-N(R)-O-2’) BNA, and (F)
methyl(methyleneoxy) (4’-CH(CH;)-O-2”) BNA, (G) methylene-thio (4°-CH,-S-2°) BNA, (H) methylene-
amino (4°-CH,-N(R)-2") BNA, (I) methyl carbocyclic (4°-CH,-CH(CH;)-2") BNA, (J) propylene carbocyclic
(4’-(CH,);-2") BNA and (K) vinyl BNA as depicted below:
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wherein Bx is the base moiety and R is independently H, a protecting group, C;-C;, alkyl or C;-Cy,

alkoxy.

In certain embodiments, bicyclic nucleosides are provided having Formula I:

T,—0O
a 0 Bx
Qa\ \Q /QC
(|) b
5 Ty, I
wherein:
Bx is a heterocyclic base moiety;
-Q,-Qu-Q.- is -CH,-N(R,)-CH,-, -C(=0)-N(R,)-CH,-, -CH,-O-N(R,)-, -CH,-N(R,)-O- or -N(R,)-O-
10 CHQ;

R. is C;-Cy, alkyl or an amino protecting group; and

T, and T, are each, independently H, a hydroxyl protecting group, a conjugate group, a reactive

phosphorus group, a phosphorus moiety or a covalent attachment to a support medium.
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In certain embodiments, bicyclic nucleosides are provided having Formula II:

5 wherein:
Bx is a heterocyclic base moiety;

T, and T, are each, independently H, a hydroxyl protecting group, a conjugate group, a reactive

phosphorus group, a phosphorus moiety or a covalent attachment to a support medium;

Z, 1s C-Cg alkyl, C,-Cq alkenyl, C,-Cs alkynyl, substituted C;-Cs alkyl, substituted C,-Cs alkenyl,
10 substituted C,-Cq alkynyl, acyl, substituted acyl, substituted amide, thiol or substituted thio.

In one embodiment, each of the substituted groups is, independently, mono or poly substituted with
substituent groups independently selected from halogen, oxo, hydroxyl, OJ., NJ.J4, SJ., N3, OC(=X)J., and
NI.C(=X)NJ_J4, wherein each J., J; and J. is, independently, H, C,-Cs alkyl, or substituted C,-C; alkyl and X
is O or NJ..

15 In certain embodiments, bicyclic nucleosides are provided having Formula III:

wherein:

Bx is a heterocyclic base moiety;
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T, and T, are each, independently H, a hydroxyl protecting group, a conjugate group, a reactive

phosphorus group, a phosphorus moiety or a covalent attachment to a support medium;

Z, is C;-Cq alkyl, C)-Cs¢ alkenyl, C,-C¢ alkynyl, substituted C;-Cg4 alkyl, substituted C,-Cg4 alkenyl,
substituted C,-Cg alkynyl or substituted acyl (C(=0)-).

5 In certain embodiments, bicyclic nucleosides are provided having Formula IV:
q
_ a b 0
T,=O Bx
O/Tb
¢
a N
ORy
wherein:

Bx is a heterocyclic base moiety;

10 T, and T, are each, independently H, a hydroxyl protecting group, a conjugate group, a reactive

phosphorus group, a phosphorus moiety or a covalent attachment to a support medium;

Ryis C;-Cg alkyl, substituted C,-Cq alkyl, C,-Cs alkenyl, substituted C,-Cg alkenyl, C,-Cg alkynyl or
substituted C,-C¢ alkynyl;

each q,, qv, q. and qq is, independently, H, halogen, C;-C¢ alkyl, substituted C;-Cs alkyl, C,-Cq
15 alkenyl, substituted C,-Cs alkenyl, C,-Cg alkynyl or substituted C,-Cs alkynyl, C;-Cs alkoxyl, substituted C;-
Cs alkoxyl, acyl, substituted acyl, C,-Cs aminoalkyl or substituted C;-Cs aminoalkyl;

In certain embodiments, bicyclic nucleosides are provided having Formula V:

% db o
T,—O Bx
O_Tb
Je
qf o
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wherein:
Bx is a heterocyclic base moiety;

T, and T, are each, independently H, a hydroxyl protecting group, a conjugate group, a reactive

phosphorus group, a phosphorus moiety or a covalent attachment to a support medium;

Ja» b, g and gy are each, independently, hydrogen, halogen, C,-C; alkyl, substituted C,-C,, alkyl, C;-
Cy; alkenyl, substituted C,-C,; alkenyl, C,-C,; alkynyl, substituted C,-C,, alkynyl, C,-C,, alkoxy, substituted
C,-Cy; alkoxy, OJ;, SJ;, SOJ;, SO.J, NIy, Ns, CN, C(=0)0J;, C(=O)NJJ;, C(=0)J;, O-C(=O)NJJ,
N(H)C(=ENH)NI T, N(H)C(=O)NJJi or N(H)C(=S)NJiJi;

or q. and q¢ together are =C(q,)(qn);
q. and q, are each, independently, H, halogen, C,-C,; alkyl or substituted C;-C,, alkyl.

The synthesis and preparation of the methyleneoxy (4’-CH,-O-2") BNA monomers adenine, cytosine,
guanine, 5-methyl-cytosine, thymine and uracil, along with their oligomerization, and nucleic acid
recognition properties have been described (Koshkin ef al., Tetrahedron, 1998, 54, 3607-3630). BNAs and
preparation thereof are also described in WO 98/39352 and WO 99/14226.

Analogs of methyleneoxy (4’-CH,-O-2") BNA and 2'-thio-BNAs, have also been prepared (Kumar ef
al., Bioorg. Med. Chem. Lett., 1998, 8, 2219-2222). Preparation of locked nucleoside analogs comprising
oligodeoxyribonucleotide duplexes as substrates for nucleic acid polymerases has also been described
(Wengel er al., WO 99/14226 ). Furthermore, synthesis of 2'-amino-BNA, a novel comformationally
restricted high-affinity oligonucleotide analog has been described in the art (Singh ef al., J. Org. Chem.,
1998, 63, 10035-10039). In addition, 2'-amino- and 2'-methylamino-BNA's have been prepared and the

thermal stability of their duplexes with complementary RNA and DNA strands has been previously reported.

In certain embodiments, bicyclic nucleosides are provided having Formula VI:

O
Ta_o Bx
O'—Tb
g3
qj VI
0 q1

wherein:
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Bx is a heterocyclic base moiety;

T, and T, are each, independently H, a hydroxyl protecting group, a conjugate group, a reactive

phosphorus group, a phosphorus moiety or a covalent attachment to a support medium;

each q;, q;, qx and q is, independently, H, halogen, C,-C,; alkyl, substituted C,-C,, alkyl, C,-C;,
alkenyl, substituted C,-Cy; alkenyl, C,-C, alkynyl, substituted C,-C,, alkynyl, C,-C, alkoxyl, substituted C;-
Ci» alkoxyl, OJ;, SJ;, SOJ;, SO.J;, NJJi, N;, CN, C(=0)0J;, C(=O)NJJ,, C(=0)J;, O-C(=O)NJiy,
N(H)C(=NH)NJJ,, N(H)C(=0)NJJ, or N(H)C(=S)NJ;J;; and

qi and gjor q; and q together are =C(q,)(qn), wherein q, and q are each, independently, H, halogen,
C,-Cy alkyl or substituted C,-C; alkyl.

One carbocyclic bicyclic nucleoside having a 4'-(CH,)s-2' bridge and the alkenyl analog bridge 4'-
CH=CH-CH,-2' have been described (Freier et al., Nucleic Acids Research, 1997, 25(22), 4429-4443 and
Albaek et al., J. Org. Chem., 2006, 71, 7731-7740). The synthesis and preparation of carbocyclic bicycelic
nucleosides along with their oligomerization and biochemical studies have also been described (Srivastava ef

al., J. Am. Chem. Soc., 2007, 129(26), 8362-8379).

As used herein, “4’-2" bicyclic nucleoside” or “4” to 2’ bicyclic nucleoside” refers to a bicyclic
nucleoside comprising a furanose ring comprising a bridge connecting two carbon atoms of the furanose ring

connects the 2° carbon atom and the 4’ carbon atom of the sugar ring.

As used herein, “monocylic nucleosides” refer to nucleosides comprising modified sugar moieties
that are not bicyclic sugar moieties. In certain embodiments, the sugar moiety, or sugar moiety analogue, of a

nucleoside may be modified or substituted at any position.

As used herein, “2’-modified sugar” means a furanosyl sugar modified at the 2’ position. In certain
embodiments, such modifications include substituents selected from: a halide, including, but not limited to
substituted and unsubstituted alkoxy, substituted and unsubstituted thioalkyl, substituted and unsubstituted
amino alkyl, substituted and unsubstituted alkyl, substituted and unsubstituted allyl, and substituted and
unsubstituted alkynyl. In certain embodiments, 2’ modifications are selected from substituents including, but
not limited to: O[(CH,),0]nCH;, O(CH),NH,, O(CH,),CHs;, O(CH,),F, O(CH;),ONH,,
OCH,C(=O)N(H)CH;, and O(CH,),ON[(CH,),CHs],, where n and m are from 1 to about 10. Other 2'-
substituent groups can also be selected from: C;-C,, alkyl, substituted alkyl, alkenyl, alkynyl, alkaryl, aralkyl,
O-alkaryl or O-aralkyl, SH, SCH;, OCN, Cl, Br, CN, F, CF3;, OCF;, SOCH;, SO,CH;, ONO,, NO,, N3, NH,,
heterocycloalkyl, heterocycloalkaryl, aminoalkylamino, polyalkylamino, substituted silyl, an RNA cleaving

group, a reporter group, an intercalator, a group for improving pharmacokinetic properties, or a group for
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improving the pharmacodynamic properties of an antisense compound, and other substituents having similar
properties. In certain embodiments, modifed nucleosides comprise a 2’-MOE side chain (Baker et al., J.
Biol. Chem., 1997, 272, 11944-12000). Such 2'-MOE substitution have been described as having improved
binding affinity compared to unmodified nucleosides and to other modified nucleosides, such as 2’- O-

5 methyl, O-propyl, and O-aminopropyl. Oligonucleotides having the 2'-MOE substituent also have been
shown to be antisense inhibitors of gene expression with promising features for in vivo use (Martin, Helv.
Chim. Acta, 1995, 78, 486-504; Altmann ef al., Chimia, 1996, 50, 168-176; Altmann et al., Biochem. Soc.
Trans., 1996, 24, 630-637; and Altmann et al., Nucleosides Nucleotides, 1997, 16, 917-926).

As used herein, a “modified tetrahydropyran nucleoside” or “modified THP nucleoside” means a

10 nucleoside having a six-membered tetrahydropyran “sugar” substituted in for the pentofuranosyl residue in
normal nucleosides (a sugar surrogate). Modified THP nucleosides include, but are not limited to, what is
referred to in the art as hexitol nucleic acid (HNA), anitol nucleic acid (ANA), manitol nucleic acid (MNA)

(see Leumann, Bioorg. Med. Chem., 2002, 10, 841-854) or fluoro HNA (F-HNA) having a tetrahydropyran

ring system as illustrated below:

HO O HO O HO 0

HO" Y "Bx HO" Y Bx Ho' Bx

Frim
Om
@)
i

15

In certain embodiments, sugar surrogates are sclected having Formula VII:

qQ1 dq>
Ta_ O O q3
q7 44
6 Bx
Tb/O R} R, %5

vl
wherein independently for each of said at least one tetrahydropyran nucleoside analog of Formula VII:
Bx is a heterocyclic base moiety;

T, and T, are each, independently, an internucleoside linking group linking the tetrahydropyran
nucleoside analog to the antisense compound or one of T, and T, is an internucleoside linking group linking
20 the tetrahydropyran nucleoside analog to the antisense compound and the other of T, and T, is H, a hydroxyl

protecting group, a linked conjugate group or a §' or 3'-terminal group;
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di> 2> 93> 94, 95> gs and g7 are each independently, H, C;-Cs alkyl, substituted C;-Cs alkyl, C,-Cg
alkenyl, substituted C,-Cs alkenyl, C,-C¢ alkynyl or substituted C,-Cs alkynyl; and each of R; and R; is
selected from hydrogen, hydroxyl, halogen, subsitituted or unsubstituted alkoxy, NJJ,, SJ;, N3, OC(=X)J,,
OC(=X)NJJ,, NJsC(=X)NJJ, and CN, wherein X is O, S or NJ; and each J,, J, and J5 is, independently, H or
C,-Cg alkyl.

In certain embodiments, the modified THP nucleosides of Formula VII are provided wherein q, qa,
3, G4, 45, e and ¢ are each H. In certain embodiments, at least one of qi, 2, g3, Q4, G5, q¢ and 7 is other than
H. In certain embodiments, at least one of qi, qz, q3, Q4, qs, e @and g7 is methyl. In certain embodiments, THP
nucleosides of Formula VII are provided wherein one of R; and R, is fluoro. In certain embodiments, R, is

fluoro and R, is H; R, is methoxy and R; is H, and R, is methoxyethoxy and R, is H.

In certain embodiments, sugar surrogates comprise rings having more than 5 atoms and more than
one heteroatom. For example nucleosides comprising morpholino sugar moieties and their use in oligomeric
compounds has been reported (see for example: Braasch et al., Biochemistry, 2002, 41, 4503-4510; and U.S.
Patents 5,698,683, 5,166,315; 5,185,444; and 5,034,506). As used here, the term “morpholino” means a

sugar surrogate having the following formula:

i—0 Bx
R

wAns

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

morpholinos.”

Combinations of modifications arc also provided without limitation, such as 2-F-5'-methyl
substituted nucleosides (see PCT International Application WO 2008/101157 published on 8/21/08 for other
disclosed 5', 2'-bis substituted nucleosides) and replacement of the ribosyl ring oxygen atom with S and
further substitution at the 2'-position (see published U.S. Patent Application US2005-0130923, published on
June 16, 2005) or alternatively S'-substitution of a bicyclic nucleic acid (see PCT International Application
WO 2007/134181, published on 11/22/07 wherein a 4'-CH,-O-2' bicyclic nucleoside is further substituted at
the 5' position with a 5methyl or a 5'-vinyl group). The synthesis and preparation of carbocyclic bicyclic
nucleosides along with their oligomerization and biochemical studies have also been described (see, e.g.,

Srivastava et al., J. Am. Chem. Soc. 2007, 129(26), 8362-8379).
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In certain embodiments, antisense compounds comprise one or more modified cyclohexenyl
nucleosides, which is a nucleoside having a six-membered cyclohexenyl in place of the pentofuranosyl
residue in naturally occurring nucleosides. Modified cyclohexenyl nucleosides include, but are not limited to
those described in the art (see for example commonly owned, published PCT Application WO 2010/036696,
published on April 10, 2010, Robeyns et al., J. Am. Chem. Soc., 2008, 130(6), 1979-1984; Horvath et al.,
Tetrahedron Letters, 2007, 48, 3621-3623; Nauwelaerts et al., J. Am. Chem. Soc., 2007, 129(30), 9340-9348;
Gu et al.,, Nucleosides, Nucleotides & Nucleic Acids, 2005, 24(5-7), 993-998; Nauwelaerts et al., Nucleic
Acids Research, 2005, 33(8), 2452-2463; Robeyns et al., Acta Crystallographica, Section F: Structural
Biology and Crystallization Communications, 2005, F61(6), 585-586; Gu et al., Tetrahedron, 2004, 60(9),
2111-2123; Gu et al., Oligonucleotides, 2003, 13(6), 479-489; Wang et al., J. Org. Chem., 2003, 68, 4499-
4505; Verbeure er al., Nucleic Acids Research, 2001, 29(24), 4941-4947; Wang et al., J. Org. Chem., 2001,
66, 8478-82; Wang et al., Nucleosides, Nucleotides & Nucleic Acids, 2001, 20(4-7), 785-788; Wang et al., .J.
Am. Chem., 2000, 122, 8595-8602; Published PCT application, WO 06/047842; and Published PCT
Application WO 01/049687; the text of each is incorporated by reference herein, in their entirety). Certain

modified cyclohexenyl nucleosides have Formula X.

L 94
do
q8 BX
/O q7 96 s
Ty
X

wherein independently for each of said at least one cyclohexenyl nucleoside analog of Formula X:
Bx is a heterocyclic base moiety;

T; and T, are each, independently, an internucleoside linking group linking the cyclohexenyl
nucleoside analog to an antisense compound or one of T; and T, is an internucleoside linking group linking
the tetrahydropyran nucleoside analog to an antisense compound and the other of T5 and T, is H, a hydroxyl

protecting group, a linked conjugate group, or a 5'-or 3'-terminal group; and

d1, q2» 93, 94> 95, 96 97, s and qo are each, independently, H, C,-Cs alkyl, substituted C,-Cs alkyl, C,-
Cs alkenyl, substituted C,-C¢ alkenyl, C,-Cy alkynyl, substituted C,-C¢ alkynyl or other sugar substituent

group.

As used herein, “2’-modified” or “2’-substituted” refers to a nucleoside comprising a sugar
comprising a substituent at the 2° position other than H or OH. 2’-modified nucleosides, include, but are not
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limited to, bicyclic nucleosides wherein the bridge connecting two carbon atoms of the sugar ring connects
the 2’ carbon and another carbon of the sugar ring; and nucleosides with non-bridging 2”substituents, such as
allyl, amino, azido, thio, O-allyl, O-C,-C,, alkyl, -OCF3, O-(CH,),-O-CHj3, 2'-O(CH,),SCH3;, O-(CH,),-O-
N(Rp)(Ry), or O-CH-C(=0)-N(R,)(R,), where each R, and R, is, independently, H or substituted or
unsubstituted C,-Cjp alkyl. 2’-modifed nucleosides may further comprise other modifications, for example at

other positions of the sugar and/or at the nucleobase.

As used herein, “2’-F” refers to a nucleoside comprising a sugar comprising a fluoro group at the 2’

position of the sugar ring.

As used herein, “2°-OMe” or “2’-OCH;” or “2’-O-methyl” each refers to a nucleoside comprising a

sugar comprising an -OCH; group at the 2’ position of the sugar ring.

As used herein, “MOE” or “2’-MOE” or “2’-OCH,CH,OCHj;” or “2’-O-methoxyethyl” each refers to

a nucleoside comprising a sugar comprising a -OCH,CH,OCH; group at the 2’ position of the sugar ring.

As used herein, "oligonucleotide" refers to a compound comprising a plurality of linked nucleosides.
In certain embodiments, one or more of the plurality of nucleosides is modified. In certain embodiments, an

oligonucleotide comprises one or more ribonucleosides (RNA) and/or deoxyribonucleosides (DNA).

Many other bicyclo and tricyclo sugar surrogate ring systems are also known in the art that can be
used to modify nucleosides for incorporation into antisense compounds (see for example review article:
Leumann, Bioorg. Med. Chem., 2002, 10, 841-854). Such ring systems can undergo various additional

substitutions to enhance activity.

Methods for the preparations of modified sugars are well known to those skilled in the art. Some
representative U.S. patents that teach the preparation of such modified sugars include without limitation,
U.S.: 4,981,957; 5,118,800; 5,319,080; 5,359,044; 5,393,878; 5,446,137; 5,466,786; 5,514,785; 5,519,134;
5,567,811; 5,576,427, 5,591,722; 5,597,909; 5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,670,633;
5,700,920; 5,792,847 and 6,600,032 and International Application PCT/US2005/019219, filed June 2, 2005
and published as WO 2005/121371 on December 22, 2005, and each of which is herein incorporated by

reference in its entirety.

In nucleotides having modified sugar moieties, the nucleobase moieties (natural, modified or a

combination thereof) are maintained for hybridization with an appropriate nucleic acid target.

In certain embodiments, antisense compounds comprise one or more nucleosides having modified
sugar moieties. In certain embodiments, the modified sugar moiety is 2’-MOE. In certain embodiments, the

2’-MOE modified nucleosides are arranged in a gapmer motif. In certain embodiments, the modified sugar
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moiety is a bicyclic nucleoside having a (4’-CH(CH3)-O-2") bridging group. In certain embodiments, the (4’-
CH(CHj3)-0-2) modified nucleosides are arranged throughout the wings of a gapmer motif.

Modified Nucleobases

Nucleobase (or base) modifications or substitutions are structurally distinguishable from, yet
functionally interchangeable with, naturally occurring or synthetic unmodified nucleobases. Both natural and
modified nucleobases are capable of participating in hydrogen bonding. Such nucleobase modifications can
impart nuclease stability, binding affinity or some other beneficial biological property to antisense
compounds. Modified nucleobases include synthetic and natural nucleobases such as, for example, 5-
methylcytosine (5-me-C). Certain nucleobase substitutions, including S-methylcytosine substitutions, are
particularly useful for increasing the binding affinity of an antisense compound for a target nucleic acid. For
example, 5-methylcytosine substitutions have been shown to increase nucleic acid duplex stability by 0.6-
1.2°C (Sanghvi, Y.S., Crooke, S.T. and Lebleu, B., eds., Antisense Research and Applications, CRC Press,
Boca Raton, 1993, pp. 276-278).

Additional modified nucleobases include 5-hydroxymethyl cytosine, xanthine, hypoxanthine, 2-
aminoadenine, 6-methyl and other alkyl derivatives of adenine and guanine, 2-propyl and other alkyl
derivatives of adenine and guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine, 5-halouracil and cytosine,
S-propynyl (-C=C-CH3) uracil and cytosine and other alkynyl derivatives of pyrimidine bases, 6-azo uracil,
cytosine and thymine, S-uracil (pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl
and other 8-substituted adenines and guanines, 5-halo particularly 5-bromo, 5-trifluoromethyl and other 5-
substituted uracils and cytosines, 7-methylguanine and 7-methyladenine, 2-F-adenine, 2-amino-adenine, 8-
azaguanine and 8-azaadenine, 7-deazaguanine and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine.

Heterocyclic base moieties can also include those in which the purine or pyrimidine base is replaced
with other heterocycles, for example 7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and 2-pyridone.
Nucleobases that are particularly useful for increasing the binding affinity of antisense compounds include 5-
substituted pyrimidines, 6-azapyrimidines and N-2, N-6 and O-6 substituted purines, including 2
aminopropyladenine, 5-propynyluracil and 5-propynylcytosine.

In certain embodiments, antisense compounds targeted to a GHR nucleic acid comprise one or more
modified nucleobases. In certain embodiments, shortened or gap-widened antisense oligonucleotides targeted
to a GHR nucleic acid comprise one or more modified nucleobases. In certain embodiments, the modified

nucleobase is 5-methylcytosine. In certain embodiments, each cytosine is a 5-methylcytosine.
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Conjugated Antisense compounds

Antisense compounds may be covalently linked to one or more moieties or conjugates which
enhance the activity, cellular distribution or cellular uptake of the resulting antisense oligonucleotides.
Typical conjugate groups include cholesterol moieties and lipid moieties. Additional conjugate groups
include carbohydrates, phospholipids, biotin, phenazine, folate, phenanthridine, anthraquinone, acridine,

fluoresceins, thodamines, coumarins, and dyes.

Antisense compounds can also be modified to have one or more stabilizing groups that are
generally attached to one or both termini of antisense compounds to enhance properties such as, for example,
nuclease stability. Included in stabilizing groups are cap structures. These terminal modifications protect the
antisense compound having terminal nucleic acid from exonuclease degradation, and can help in delivery
and/or localization within a cell. The cap can be present at the 5'-terminus (5'-cap), or at the 3'-terminus (3'-
cap), or can be present on both termini. Cap structures are well known in the art and include, for example,
inverted deoxy abasic caps. Further 3' and 5'-stabilizing groups that can be used to cap one or both ends of an
antisense compound to impart nuclease stability include those disclosed in WO 03/004602 published on
January 16, 2003.

In certain embodiments, antisense compounds, including, but not limited to those particularly suited
for use as ssSRNA, are modified by attachment of one or more conjugate groups. In general, conjugate groups
modify one or more properties of the attached oligonucleotide, including but not limited to
pharmacodynamics, pharmacokinetics, stability, binding, absorption, cellular distribution, cellular uptake,
charge and clearance. Conjugate groups are routinely used in the chemical arts and are linked directly or via
an optional conjugate linking moicty or conjugate linking group to a parent compound such as an
oligonucleotide. Conjugate groups includes without limitation, intercalators, reporter molecules, polyamines,
polyamides, polyethylene glycols, thioethers, polyethers, cholesterols, thiocholesterols, cholic acid moieties,
folate, lipids, phospholipids, biotin, phenazine, phenanthridine, anthraquinone, adamantane, acridine,
fluoresceins, rhodamines, coumarins and dyes. Certain conjugate groups have been described previously, for
example: cholesterol moiety (Letsinger et al., Proc. Natl. Acad. Sci. USA, 1989, 86, 6553-6556), cholic acid
(Manoharan et al., Bioorg. Med. Chem. Let., 1994, 4, 1053-1060), a thioether, e.g., hexyl-S-tritylthiol
(Manoharan et al., Ann. N.Y. Acad. Sci., 1992, 660, 306-309; Manoharan et al., Bioorg. Med. Chem. Let.,
1993, 3, 2765-2770), a thiocholesterol (Oberhauser et al., Nucl. Acids Res., 1992, 20, 533-538), an aliphatic
chain, ¢.g., do-decan-diol or undecyl residues (Saison-Behmoaras et al., EMBO J., 1991, 10, 1111-111%;
Kabanov et al., FEBS Lett.,, 1990, 259, 327-330; Svinarchuk et al.,, Biochimie, 1993, 75, 49-54), a
phospholipid, e.g., di-hexadecyl-rac-glycerol or triethyl-ammonium 1,2-di-O-hexadecyl-rac-glycero-3-H-
phosphonate (Manoharan et al., Tetrahedron Lett., 1995, 36, 3651-3654; Shea et al., Nucl. Acids Res., 1990,
18, 3777-3783), a polyamine or a polyethylene glycol chain (Manoharan et al., Nucleosides & Nucleotides,
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1995, 14, 969-973), or adamantane acetic acid (Manoharan et al., Tetrahedron Lett., 1995, 36, 3651-3654), a
palmityl moiety (Mishra et al., Biochim. Biophys. Acta, 1995, 1264, 229-237), or an octadecylamine or
hexylamino-carbonyl-oxycholesterol moiety (Crooke et al., J. Pharmacol. Exp. Ther., 1996, 277, 923-937).

For additional conjugates including those useful for ssRNA and their placement within antisense

compounds, see ¢.g., US Application No.; 61/583,963.

In vitro testing of antisense oligonucleotides

Described herein are methods for treatment of cells with antisense oligonucleotides, which can be

modified appropriately for treatment with other antisense compounds.

Cells may be treated with antisense oligonucleotides when the cells reach approximately 60-80%

confluency in culture.

One reagent commonly used to introduce antisense oligonucleotides into cultured cells includes the
cationic lipid transfection reagent LIPOFECTIN (Invitrogen, Carlsbad, CA). Antisense oligonucleotides may
be mixed with LIPOFECTIN in OPTI-MEM 1 (Invitrogen, Carlsbad, CA) to achieve the desired final
concentration of antisense oligonucleotide and a LIPOFECTIN concentration that may range from 2 to 12

ug/mL per 100 nM antisense oligonucleotide.

Another reagent used to introduce antisense oligonucleotides into cultured cells includes
LIPOFECTAMINE (Invitrogen, Carlsbad, CA). Antisense oligonucleotide is mixed with LIPOFECTAMINE
in OPTI-MEM 1 reduced serum medium (Invitrogen, Carlsbad, CA) to achieve the desired concentration of
antisense oligonucleotide and a LIPOFECTAMINE concentration that may range from 2 to 12 ug/mL per 100

nM antisense oligonucleotide.

Another technique used to introduce antisense oligonucleotides into cultured cells includes

clectroporation.

Yet another technique used to introduce antisense oligonucleotides into cultured cells includes free

uptake of the oligonucleotides by the cells.

Cells are treated with antisense oligonucleotides by routine methods. Cells may be harvested 16-24
hours after antisense oligonucleotide treatment, at which time RNA or protein levels of target nucleic acids
are measured by methods known in the art and described herein. In general, when treatments are performed

in multiple replicates, the data are presented as the average of the replicate treatments.
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The concentration of antisense oligonucleotide used varies from cell line to cell line. Methods to
determine the optimal antisense oligonucleotide concentration for a particular cell line are well known in the
art. Antisense oligonucleotides are typically used at concentrations ranging from 1 nM to 300 nM when
transfected with LIPOFECTAMINE. Antisense oligonucleotides are used at higher concentrations ranging

from 625 to 20,000 nM when transfected using electroporation.

RNA Isolation

RNA analysis can be performed on total cellular RNA or poly(A)+ mRNA. Methods of RNA
isolation are well known in the art. RNA is prepared using methods well known in the art, for example, using

the TRIZOL Reagent (Invitrogen, Carlsbad, CA) according to the manufacturer’s recommended protocols.

Certain Indications

Certain embodiments provided herein relate to methods of treating, preventing, or ameliorating a
disease associated with excess growth hormone in a subject by administering a GHR specific inhibitor, such
as an antisense compound or oligonucleotide targeted to GHR. In certain aspects, the disease associated with
excess growth hormone is acromegaly. In certain aspects, the disease associated with excess growth hormone

is gigantism.

Certain embodiments provide a method of treating, preventing, or ameliorating acromegaly in a
subject by administering a GHR specific inhibitor, such as an antisense compound or oligonucleotide targeted
to GHR. Acromegaly is a disease associated with excess growth hormone (GH). In over 90 percent of
acromegaly patients, the overproduction of growth hormones is caused by a benign tumor of the pituitary
gland, called an adenoma, which produces excess growth hormone and compresses surrounding brain tissues.
Expansion of the adenoma can cause headaches and visual impairment that often accompany acromegaly. In
some instances, acromegaly is caused by tumors of the pancreas, lungs, or adrenal glands that lead to an
excess of GH, either by producing GH or by producing Growth Hormone Releasing Hormone (GHRH), the

hormone that stimulates the pituitary to make GH.

Acromegaly most commonly affects adults in middle age and can result in severe disfigurement,
complicating conditions, and premature death. Because of its pathogenesis and slow progression, acromegaly
often goes undiagnosed until changes in external features become noticeable, such as changes in the face.

Acromegaly is often associated with gigantism.
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Features of acromegaly include soft tissue swelling resulting in enlargement of the hands, feet, nose,
lips and ears, and a general thickening of the skin; soft tissue swelling of internal organs, such as the heart
and kidney; vocal cord swelling resulting in a low voice and slow speech; expansion of the skull; pronounced
eyebrow protrusion, often with ocular distension; pronounced lower jaw protrusion and enlargement of the
tongue; teeth gapping; and carpal tunnel syndrome. In certain embodiments, any one or combination of these
features of acromegaly can be ftreated, prevented, or ameliorated by administering a compound or

composition targeted to GHR provided herein.

EXAMPLES

Non-limiting disclosure and incorporation by reference

While certain compounds, compositions and methods described herein have been described with
specificity in accordance with certain embodiments, the following examples serve only to illustrate the
compounds described herein and are not intended to limit the same. Each of the references recited in the

present application is incorporated herein by reference in its entirety.

Example 1: Antisense inhibition of human growth hormone receptor in Hep3B cells by MOE gapmers

Antisense oligonucleotides were designed targeting a growth hormone receptor (GHR) nucleic acid
and were tested for their effects on GHR mRNA in vitro. The antisense oligonucleotides were tested in a
series of experiments that had similar culture conditions. The results for each experiment are presented in
separate tables shown below. Cultured Hep3B cells at a density of 20,000 cells per well were transfected
using electroporation with 4,500 nM antisense oligonucleotide. After a treatment period of approximately 24
hours, RNA was isolated from the cells and GHR mRNA levels were measured by quantitative real-time
PCR. Human primer probe set RTS3437 MGB (forward sequence CGAGTTCAGTGAGGTGCTCTATGT,
designated herein as SEQ ID NO: 2297; reverse sequence AAGAGCCATGGAAAGTAGAAATCTTC,
designated herein as SEQ ID NO: 2298; probe sequence TTCCTCAGATGAGCCAATT, designated herein
as SEQ ID NO: 2299) was used to measure mRNA levels. GHR mRNA levels were adjusted according to
total RNA content, as measured by RIBOGREEN®. Results are presented as percent inhibition of GHR,

relative to untreated control cells.

The newly designed chimeric antisense oligonucleotides in the Tables below were designed as 5-10-5
MOE or 3-10-4 MOE gapmers. The 5-10-5 MOE gapmers are 20 nucleosides in length, wherein the central
gap segment comprises of ten 2°-deoxynucleosides and is flanked by wing segments on the 5° direction and
the 3” direction comprising five nucleosides each. The 3-10-4 MOE gapmers are 17 nucleosides in length,
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wherein the central gap segment comprises of ten 2’-deoxynucleosides and is flanked by wing segments on
the 5’ direction and the 3’ direction comprising three and four nucleosides respectively. Each nucleoside in
the 5 wing segment and each nucleoside in the 3 wing segment has a 2°-MOE modification. The
internucleoside linkages throughout each gapmer are phosphorothioate (P=S) linkages. All cytosine residues
throughout each gapmer are 5-methylcytosines. “Start site” indicates the 5’-most nucleoside to which the
gapmer is targeted in the human gene sequence. “Stop site” indicates the 3*-most nucleoside to which the
gapmer is targeted human gene sequence. Each gapmer listed in the Tables below is targeted to either the
human GHR mRNA, designated herein as SEQ ID NO: 1 (GENBANK Accession No. NM_000163.4) or the
human GHR genomic sequence, designated herein as SEQ ID NO: 2 (GENBANK Accession No.

NT 006576.16 truncated from nucleotides 42411001 to 42714000). ‘n/a’ indicates that the antisense

oligonucleotide does not target that particular gene sequence with 100% complementarity. In case the

sequence alignment for a target gene in a particular table is not shown, it is understood that none of the

oligonucleotides presented in that table align with 100% complementarity with that target gene.

Table 1
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting exonic regions of SEQ ID NO: 1 and 2
SI%Q SEQ SEQ | SEQ
. ID o 1D 1D SEQ
sisno | VO | No:p | Treet Sequence % I NOo:2 | NO:2 | D
1 Region inhibition
Stop Start Stop | NO
Start . . .
. Site Site Site
Site
523266 | 164 183 Exonl | ACCTCCGAGCTTCGCCTCTG 64 3040 3059 20
Exon-
523267 | 171 190 exon CTGTAGGACCTCCGAGCTTC 31 n/a n/a
junction 21
Exon-
523268 | 178 197 exon TCCATACCTGTAGGACCTCC 37 n/a n/a
junction 22
523271 | 206 225 Exon2 | TGCCAAGGTCAACAGCAGCT 80 144990 | 145009 | 23
523272 | 213 232 Exon2 | CTGCCAGTGCCAAGGTCAAC 53 144997 | 145016 | 24
523273 | 220 239 Exon2 | CTTGATCCTGCCAGTGCCAA 49 145004 | 145023 | 25
523274 | 227 246 Exon2 | AGCATCACTTGATCCTGCCA 67 145011 | 145030 | 26
523275 | 234 253 Exon2 | CAGAAAAAGCATCACTTGAT 0 145018 | 145037 | 27
523276 | 241 260 Exon2 [ TCACTTCCAGAAAAAGCATC 1 145025 | 145044 | 28
523284 | 361 380 Exon4 | GTCTCTCGCTCAGGTGAACG 48 268024 | 268043 | 29
523285 | 368 387 Exon4 | TGAAAAAGTCTCTCGCTCAG 15 268031 | 268050 | 30
523286 | 375 394 Exon4 | AGTGGCATGAAAAAGTCTCT 14 268038 | 268057 | 31
523287 | 382 401 Exon4 | TCTGTCCAGTGGCATGAAAA 4 268045 | 268064 | 32
523301 | 625 644 Exon 6 | GGATCTGGTTGCACTATTTC 36 n/a n/a 33
523302 | 632 651 Exon 6 | AATGGGTGGATCTGGTTGCA 28 278926 | 278945 | 34
523303 | 647 666 Exon 6 | AGTCCAGTTGAGGGCAATGG 26 278941 | 278960 | 35
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523304 | 654 673 Exon 6 | TCAGTAAAGTCCAGTTGAGG 0 278948 | 278967 | 36
523305 | 675 694 Exon 6 | GAATCCCAGTTAAACTGACG 19 278969 | 278988 | 37
523306 | 682 701 Exon 6 | TCTGCATGAATCCCAGTTAA 39 278976 | 278995 | 38
523309 | 736 755 Exon 6 | ATCCATCCTTTCTGAATATC 34 279030 | 279049 | 39
523310 | 743 762 Exon 6 | CAGAACCATCCATCCTTTCT 31 279037 | 279056 | 40
523311 750 769 Exon 6 | CATACTCCAGAACCATCCAT 44 279044 | 279063 | 41
523312 | 757 776 Exon 6 | TGAAGTTCATACTCCAGAAC 23 279051 | 279070 | 42
523313 | 764 783 Exon 6 | TTTGTATTGAAGTTCATACT 6 279058 | 279077 | 43
523314 | 771 790 Exon 6 TTACTTCTTTGTATTGAAGT 0 279065 | 279084 | 44
523315 | 778 797 Exon 6 GTTTCATTTACTTCTTTGTA 3 279072 | 279091 | 45
523316 | 785 804 Exon 6 CCATTTAGTTTCATTTACTT 0 279079 | 279098 | 46

Exon 4-
523317 | 792 811 exon 5 TCATTTTCCATTTAGTTTCA 19 n/a n/a
junction 47
523323 | 862 881 Exon7 | ACACGCACTTCATATTCCIT 63 290360 | 290379 | 48
523324 | 869 888 Exon7 | GGATCTCACACGCACTTCAT 80 290367 | 290386 | 49
523328 | 926 945 Exon7 | AAGTGTTACATAGAGCACCT 56 290424 | 290443 | 50
523329 | 933 952 Exon7 | TCTGAGGAAGTGTTACATAG 53 290431 | 290450 | 51
523330 | 957 976 Exon7 | CTTCTTCACATGTAAATTGG 32 290455 | 290474 | 52
Exon 5-
523331 964 983 exon 6 TAGAAATCTTCTTCACATGT 4 n/a n/a
junction 53
Exon 5-
523332 | 971 990 exon6 | TGGAAAGTAGAAATCTTCTT 9 n/a n/a
junction 54
523333 | 978 997 Exon 8 | AGAGCCATGGAAAGTAGAAA 46 292532 | 292551 | 55
523334 | 985 1004 | Exon8 | ATAATTAAGAGCCATGGAAA 0 292539 | 292558 | 56
Table 2
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting exonic regions of SEQ ID NO: 1 and 2
SEQ | SEQ
1D D SEQID | SEQID SEQ
ISIS NO: | NO: Target Sequence ‘ % ‘ NO: 2 NO: 2 D
NO 1 1 Region inhibition Stgrt Stpp NO
Start | Stop Site Site
Site | Site
523421 | 2072 | 2091 | exon 10 | CAGTTGGTCTGTGCTCACAT 76 298489 | 298508 57
533002 | 207 | 226 exon2 | GTGCCAAGGTCAACAGCAGC 63 144991 | 145010 58
533003 | 208 | 227 exon2 | AGTGCCAAGGTCAACAGCAG 62 144992 | 145011 59
533004 | 225 | 244 exon 2 CATCACTTGATCCTGCCAGT 53 145009 | 145028 60
533005 | 226 | 245 exon2 | GCATCACTTGATCCTGCCAG 80 145010 | 145029 61
533006 | 228 | 247 exon2 | AAGCATCACTTGATCCTGCC 75 145012 | 145031 62
533007 | 229 | 248 exon2 | AAAGCATCACTTGATCCTGC 61 145013 | 145032 63
533019 | 867 | 886 exon 7 ATCTCACACGCACTTCATAT 35 290365 | 290384 64
533020 | 868 | 887 exon7 | GATCTCACACGCACTTCATA 47 290366 | 290385 65
533021 | 870 | 889 exon7 | TGGATCTCACACGCACTTCA 86 290368 | 290387 66
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533022 | 871 | 890 | exon7 | TTGGATCTCACACGCACTTC 70 290369 | 290388 67
533037 | 1360 | 1379 | exon 10 | TCCAGAATGTCAGGTTCACA 59 297777 | 297796 68
533038 | 1361 | 1380 | exon 10 | CTCCAGAATGTCAGGTTCAC 74 297778 | 297797 69
533039 | 1363 | 1382 | exon 10 | GTCTCCAGAATGTCAGGTTC 45 297780 | 297799 70
533040 | 1364 | 1383 | exon 10 | AGTCTCCAGAATGTCAGGTT 51 297781 | 297800 71
533042 | 1525 | 1544 | exon 10 | GCTTGGATAACACTGGGCTG 41 297942 | 297961 72
533043 | 1526 | 1545 | exon 10 | TGCTTGGATAACACTGGGCT 46 297943 | 297962 73
533044 | 1528 | 1547 | exon 10 | TCTGCTTGGATAACACTGGG 55 297945 | 297964 74
533045 | 1529 | 1548 | exon 10 | CTCTGCTTGGATAACACTGG 47 297946 | 297965 75
533046 | 1530 [ 1549 | exon 10 | TCTCTGCTTGGATAACACTG 54 297947 | 297966 76
533047 | 1744 [ 1763 | exon 10 | CAGAGTGAGACCATTTCCGG 47 298161 | 298180 77
533048 | 1745 [ 1764 | exon 10 | GCAGAGTGAGACCATTTCCG 60 298162 | 298181 78
533049 | 1747 | 1766 | exon 10 | TGGCAGAGTGAGACCATTTC 65 298164 | 298183 79
533050 | 1748 | 1767 | exon 10 | TTGGCAGAGTGAGACCATTT 47 298165 | 298184 80
533051 | 1749 [ 1768 | exon 10 | CTTGGCAGAGTGAGACCATT 30 298166 | 298185 81
533066 | 2685 [ 2704 | exon 10 | CAGTGTGTAGTGTAATATAA 53 299102 | 299121 82
533067 | 2686 | 2705 | exon 10 | ACAGTGTGTAGTGTAATATA 68 299103 | 299122 83
533068 | 2688 | 2707 | exon 10 | ACACAGTGTGTAGTGTAATA 62 299105 | 299124 84
533069 | 2689 | 2708 | exon 10 | TACACAGTGTGTAGTGTAAT 55 299106 | 299125 85
533070 | 2690 | 2709 | exon 10 | GTACACAGTGTGTAGTGTAA 50 299107 | 299126 86
533071 | 3205 | 3224 | exon 10 | TGTACCTTATTCCCTTCCTG 68 299622 | 299641 87
533072 | 3206 | 3225 | exon 10 | TTGTACCTTATTCCCTTCCT 61 299623 | 299642 88
533073 | 3208 [ 3227 | exon 10 | TCTTGTACCTTATTCCCTTC 60 299625 | 299644 89
533074 | 3209 | 3228 | exon 10 | TTCTTGTACCTTATTCCCTT 46 299626 | 299645 90

Table 3
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intronic and exonic regions of SEQ ID NO: 1
and 2
S SEQ SEQ | SEQ
. o,
No | 1| NOT | Rl Seqenco hiiion | NO:2 | NO:2 | 15l

Start St.op St.art St-op

Site Site Site Site
532174 | n/a n/a Intron1 | ACATGTACCCAAACCAACAC 37 18731 | 18750 91
533086 | 3210 | 3229 | Exon10 | CTTCTTGTACCTTATTCCCT 72 299627 | 299646 92
533087 | 3212 | 3231 | Exon10 | TGCTTCTTGTACCTITATTCC 77 299629 | 299648 93
533088 | 3213 | 3232 | Exon 10 | ATGCTTCTTGTACCTTATTC 63 299630 | 299649 94
533089 | 3215 | 3234 | Exon10 | AAATGCTTCTTGTACCTTAT 67 299632 | 299651 95
533090 | 3216 | 3235 | Exon10 | AAAATGCTTCTTGTACCTITA 50 299633 | 299652 96
533091 | 3217 | 3236 | Exon10 | CAAAATGCTTCTTGTACCTT 44 299634 | 299653 97
533092 | 3518 | 3537 | Exon10 | CTTCTGAATGCTTGCTTTGA 29 299935 | 299954 98
533093 | 3519 | 3538 | Exon10 | TCTTCTGAATGCTTGCTTTG 47 299936 | 299955 99
533094 | 3521 | 3540 | Exon10 | TTTCTTCTGAATGCTTGCTT 63 299938 | 299957 | 100
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533095 | 3522 | 3541 | Exon10 | TTTTCTTCTGAATGCTTGCT 51 299939 | 299958 101

533096 | 3523 | 3542 | Exon10 | TTTTTCTTCTGAATGCTTGC 34 299940 | 299959 102

533097 | 4041 | 4060 | Exon 10 | TGCGATAAATGGGAAATACT 36 300458 | 300477 103

533098 | 4042 | 4061 | Exon 10 | CTGCGATAAATGGGAAATAC 52 300459 | 300478 104

533099 | 4043 | 4062 | Exon10 | TCTGCGATAAATGGGAAATA 41 300460 | 300479 | 105

533100 | 4045 | 4064 | Exon 10 | GGTCTGCGATAAATGGGAAA 40 300462 | 300481 106

533101 | 4046 | 4065 | Exon 10 | AGGTCTGCGATAAATGGGAA 39 300463 | 300482 107

533102 | 4048 | 4067 | Exon 10 | AAAGGTCTGCGATAAATGGG 34 300465 | 300484 108

533103 | 4049 | 4068 | Exon 10 | AAAAGGTCTGCGATAAATGG 35 300466 | 300485 | 109

533104 | 4050 | 4069 | Exon 10 | AAAAAGGTCTGCGATAAATG 15 300467 | 300486 110

533115 | n/a n/a Intron1 | CATGAAGGCCACTCTTCCAA 63 12777 | 12796 111
533116 | n/a n/a Intron1 | CCATGAAGGCCACTCTTCCA 78 12778 | 12797 112
533117 | n/a n/a Intron1 | CCCATGAAGGCCACTCTTCC 71 12779 | 12798 113
533118 | n/a n/a Intron1 | TGCCCATGAAGGCCACTCTT 66 12781 | 12800 114
533119 | n/a n/a Intron1 | TTGCCCATGAAGGCCACTCT 60 12782 | 12801 115
533120 | n/a n/a Intron1 | GTTGCCCATGAAGGCCACTC 74 12783 | 12802 116
533121 | n/a n/a Intron1 | GGTCTTTCATGAATCAAGCT 79 17927 | 17946 117
533122 | n/a n/a Intron1 | TGGTCTTTCATGAATCAAGC 83 17928 | 17947 118
533123 | n/a n/a Intron1 | ATGGTCTTTCATGAATCAAG 83 17929 | 17948 119
533124 | n/a n/a Intron1 | TGATGGTCTTTCATGAATCA 78 17931 | 17950 120
533125 | n/a n/a Intron1 | CTGATGGTCTTTCATGAATC 82 17932 | 17951 121

533126 | n/a n/a Intron1 | GCTGATGGTCTTTCATGAAT 74 17933 | 17952 122

533127 | n/a n/a Intron1 | GTACCCAAACCAACACTAAT 57 18727 | 18746 123

533128 | n/a n/a Intron1 | TGTACCCAAACCAACACTAA 65 18728 | 18747 124
533129 | n/a n/a Intron1 | ATGTACCCAAACCAACACTA 64 18729 | 18748 125
533130 | n/a n/a Intron 1 | GACATGTACCCAAACCAACA 63 18732 | 18751 126
533131 | n/a n/a Intron1 | AGACATGTACCCAAACCAAC 81 18733 | 18752 127

533132 | n/a n/a Intron 1 | AGGAATGGAAAACCAAATAT 49 26494 | 26513 128

26495 | 26514
533133 | na | nwa | Intron1 | CAGGAATGGAAAACCAAATA | 74 12
2 a | mhen 121986 | 122005 ?

2
533134 | n/a n/a Intron 1 | TCAGGAATGGAAAACCAAAT 73 6496 | 26515 130
121987 | 122006

26498 | 26517
533135 | n/a n/a Intron 1 | ACTCAGGAATGGAAAACCAA 77 113032 | 113051 131
121989 | 122008

26499 | 26518
533136 | n/a n/a Intron 1 | AACTCAGGAATGGAAAACCA 79 113033 | 113052 132
121990 | 122009

26500 | 26519
533137 | n/a n/a Intron 1 | TAACTCAGGAATGGAAAACC 67 113034 | 113053 133
121991 | 122010

533138 | n/a n/a Intron1 | CAAAATTACTGCAGTCACAG 67 39716 | 39735 134

533139 | n/a n/a Intron1 | ACAAAATTACTGCAGTCACA 81 39717 | 39736 135
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533140 | n/a n/a Intron1 | TACAAAATTACTGCAGTCAC 81 39718 | 39737 136

533141 | n/a n/a Intron1 | CATACAAAATTACTGCAGTC 67 39720 | 39739 137

533142 | n/a n/a Intron1 | ACATACAAAATTACTGCAGT 48 39721 | 39740 138
533143 | n/a n/a Intron 1 | AACATACAAAATTACTGCAG 53 39722 | 39741 139
533144 | n/a n/a Intron1 | TTTTAGTATGAACCTTAAAA 0 42139 | 42158 140
533145 | n/a n/a Intron1 | CTTTTAGTATGAACCTTAAA 38 42140 | 42159 141
533146 | n/a n/a Intron1 | TCTTTTAGTATGAACCTTAA 57 42141 | 42160 142
533147 | n/a n/a Intron1 | AATCTTTTAGTATGAACCTT 60 42143 | 42162 143
533148 | n/a n/a Intron1 | CAATCTTTTAGTATGAACCT 70 42144 | 42163 144

533149 | n/a n/a Intron1 | ACAATCTTTTAGTATGAACC 60 42145 | 42164 145

533150 | n/a n/a Intron1 | AAGTTATGTGACTCTGAGCA 67 43174 | 43193 146

533151 | n/a n/a Intron1 | CAAGTTATGTGACTCTGAGC 67 43175 | 43194 147

533152 | n/a n/a Intron1 | TCAAGTTATGTGACTCTGAG 63 43176 | 43195 148

533153 | n/a n/a Intron1 | AGTTCTCCATTAGGGTTCTG 83 50948 | 50967 149

533154 | n/a n/a Intron1 | TAGTTCTCCATTAGGGTTCT 76 50949 | 50968 150

533155 | n/a n/a Intron1 | ATAGTTCTCCATTAGGGTTC 51 50950 | 50969 151

533156 | n/a n/a Intron 1 | AAGCAGGTTGGCAGACAGAC 79 53467 | 53486 152

533157 | n/a n/a Intron1 | GAAGCAGGTTGGCAGACAGA 60 53468 | 53487 153

533158 | n/a n/a Intron1 | GGAAGCAGGTTGGCAGACAG 67 53469 | 53488 154
533159 | n/a n/a Intron1 | TCTTCTTGTGAGCTGGCTTC 61 64882 | 64901 155
533160 | n/a n/a Intron1 | GTCTTCTTGTGAGCTGGCTT 83 64883 | 64902 156
533161 | n/a n/a Intron1 | AGTCTTCTTGTGAGCTGGCT 81 64884 | 64903 157
Table 4
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intronic and exonic regions of SEQ ID NO: 1
and 2
E E
SIDQ SIDQ SEQ ID SI%Q SEQ
ISIS | NO: | NO: | Target %
; Sequence R NO: 2 NO: 2 1D
NO 1 1 Region inhibition .
Start Site | Stop NO
Start | Stop Sit
Site | Site ©

26495 26514
121986 | 122005 | 129

533133 | n/a | n/a | Intron1 | CAGGAATGGAAAACCAAATA 76

26496 26515

533134 | n/a | n/a | Intron1 | TCAGGAATGGAAAACCAAAT 83 121987 | 122006 130
533174 | n/a | n/a | Intron1 | TAAGTCTTCTTGTGAGCTGG 73 64886 64905 | 158
533175 | n/a | n/a | Intron1 | TTAAGTCTTCTTGTGAGCTG 58 64887 64906 | 159
533176 | n/a | nfa | Intronl | ATTAAGTCTTCTTGTGAGCT 51 64888 64907 | 160
533177 | n/a | n/a | Intronl | TCTCTTCCACTCACATCCAT 72 65989 66008 | 161
533178 | n/a | n/a | Intron1 | GTCTCTTCCACTCACATCCA 86 65990 66009 | 162
533179 | n/a | n/a | Intron1 | AGTCTCTTCCACTCACATCC 80 65991 66010 | 163
533180 | n/a | n/a | Intron1 | TAAGTATTTGTAGCAGTTGC 31 78195 78214 | 164
533181 | n/a | n/a | Intronl | CTAAGTATTTGTAGCAGTTG 14 78196 78215 | 165
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533182 | n/a | n/a | Intron1 | GCTAAGTATTTGTAGCAGTT 59 78197 78216 | 166
533183 | n/a | n/a | Intron1 | TGGCTAAGTATTTGTAGCAG 34 78199 78218 | 167
533184 | n/a | n/a | Intronl | TTGGCTAAGTATTTGTAGCA 18 78200 78219 | 168
533185 | n/a | n/a | Intronl | TTTGGCTAAGTATTTGTAGC 21 78201 78220 | 169
533186 | n/a | n/a | Intron1 | AAAATGTCAACAGTGCATAG 61 80636 80655 | 170
533187 | n/a | n/a | Intron1 | CAAAATGTCAACAGTGCATA 78 80637 80656 | 171
533188 | n/a | n/a | Intron1 | CCAAAATGTCAACAGTGCAT 85 80638 80657 | 172
533189 | n/a | n/a | Intron1 | GCCCAAAATGTCAACAGTGC 82 80640 80659 | 173
533190 | n/a | n/a | Intron1 | GGCCCAAAATGTCAACAGTG 60 80641 80660 | 174
533191 | n/a | n/a | Intron1 | TGGCCCAAAATGTCAACAGT 31 80642 80661 175
533192 | n/a | nfa | Intronl | CAGAATCTTCTCTTTGGCCA 66 98624 98643 | 176
533193 | n/a | n/a | Intron1 | GCAGAATCTTCTCTTTGGCC 81 98625 98644 | 177
533194 | n/a | n/a | Intron1 | TGCAGAATCTTCTCTTTGGC 72 98626 98645 | 178
533195 | n/a | n/a | Intron1 | TTTGCAGAATCITCTCTTTG 33 98628 98647 | 179
533196 | n/a | n/a | Intronl | ATTTGCAGAATCTTCTCTTT 27 98629 98648 | 180
533197 | n/a | n/a | Intronl | AATTTGCAGAATCTTCTCTT 38 98630 98649 | 181
533198 | n/a | n/a | Intron1 | ATAAAGCTATGCCATAAAGC 37 99478 99497 | 182
533199 | n/a | n/a | Intron1 | CATAAAGCTATGCCATAAAG 14 99479 99498 | 183
533200 | n/a | nfa | Intron1 | CCATAAAGCTATGCCATAAA 30 99480 99499 | 184
533201 | n/a | n/a | Intron1 | GACCATAAAGCTATGCCATA 54 99482 99501 185
533202 | n/a | n/a | Intron1 | TGACCATAAAGCTATGCCAT 64 99483 99502 | 186
533203 | n/a | n/a | Intron1 | CTGACCATAAAGCTATGCCA 61 99484 99503 | 187
533204 | n/a | n/a | Intron1 | CAAAAAGTTGAGCTGAGAAA 0 101078 | 101097 | 188
533205 | n/a | n/a | Intron1 | CCAAAAAGTTGAGCTGAGAA 28 101079 | 101098 | 189
533206 | n/a | n/a | Intron1 | CCCAAAAAGTTGAGCTGAGA 52 101080 | 101099 | 190
533207 | n/a | n/a | Intron1 | CACCCAAAAAGTTGAGCTGA 60 101082 | 101101 | 191
533208 | n/a | n/a | Intron1 | ACACCCAAAAAGTTGAGCTG 34 101083 | 101102 | 192
533209 | n/a | n/a | Intron1 | TACACCCAAAAAGTTGAGCT 36 101084 | 101103 | 193
533210 | n/a | n/a | Intronl | CTTTTAATGGCACCCAAGCA 41 103566 | 103585 | 194
533211 | n/a | n/a | Intron1 | GCTTTTAATGGCACCCAAGC 54 103567 | 103586 | 195
533212 | n/a | n/a | Intron1 | TGCTTTTAATGGCACCCAAG 67 103568 | 103587 | 196
533213 | n/a | n/a | Intron1 | AATGCTTTTAATGGCACCCA 73 103570 | 103589 | 197
533214 | n/a | n/a | Intron1 | AAATGCTTTTAATGGCACCC 73 103571 | 103590 | 198
533215 | n/a | n/a | Intron1 | GAAATGCTTTTAATGGCACC 41 103572 | 103591 | 199
533216 | n/a | n/a | Intron1 | TAATTCTTAAGGGCCCTCTG 36 106963 | 106982 | 200
533217 | n/a | nfa | Intronl | ATAATTCTTAAGGGCCCTCT 45 106964 | 106983 | 201
533218 | n/a | n/a | Intron1 | CATAATTCTTAAGGGCCCTC 50 106965 | 106984 | 202
533219 | n/a | n/a | Intron1l | AGCATAATTCTTAAGGGCCC 48 106967 | 106986 | 203
533220 | n/a | n/a | Intron1 | TAGCATAATTCTTAAGGGCC 52 106968 | 106987 | 204
533221 | n/a | n/a | Intronl | TTAGCATAATTCTTAAGGGC 28 106969 | 106988 | 205
533222 | n/a | n/a | Intron1 | AGGAATGGAAAACCAAACAT 13 113028 | 113047 | 206
533223 | n/a | n/a | Intron1 | CAGGAATGGAAAACCAAACA 64 113029 | 113048 | 207
533224 | n/a | n/a | Intron1 | TCAGGAATGGAAAACCAAAC 61 113030 | 113049 | 208
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533225 | n/a | n/a | Intron1 | AGGAATGGAAAACCAAATAC 18 121985 | 122004 | 209
533226 | n/a | n/a | Intron1 | CATGACTATGTTCTGGCAAG 37 125591 | 125610 | 210
533227 | n/a | nfa | Intronl | ACATGACTATGTTCTGGCAA 44 125592 | 125611 | 211
533228 | n/a | n/a | Intron1 | CACATGACTATGTTCTGGCA 63 125593 | 125612 | 212
533229 | n/a | n/a | Intron1 | GTCACATGACTATGTTCTGG 47 125595 | 125614 | 213
533230 | n/a | n/a | Intron1 | GGTCACATGACTATGTTCTG 49 125596 | 125615 | 214
533231 | n/a | n/a | Intronl | TGGTCACATGACTATGTTCT 30 125597 | 125616 | 215
533232 | n/a | n/a | Intron2 | CTGAATTCTGAGCTCTGGAA 73 145428 | 145447 | 216
533233 | n/a | n/a | Intron2 | CCTGAATTCTGAGCTCTGGA 88 145429 | 145448 | 217
533234 | n/a | n/a | Intron2 | GCCTGAATTCTGAGCTCTGG 92 145430 | 145449 | 218
533235 | n/a | n/a | Intron2 | AAGCCTGAATTCTGAGCTCT 83 145432 | 145451 | 219
533236 | n/a | n/a | Intron2 | CAAGCCTGAATTCTGAGCTC 68 145433 | 145452 | 220
533237 | n/a | n/a | Intron2 | ACAAGCCTGAATTCTGAGCT 81 145434 | 145453 | 221
533238 | n/a | n/a | Intron2 | GGATCTCAGCTGCAATTCTT 72 146235 | 146254 | 222
533239 | n/a | n/a | Intron2 | AGGATCTCAGCTGCAATTCT 53 146236 | 146255 | 223
533240 | n/a | n/a | Intron2 | GAGGATCTCAGCTGCAATTC 69 146237 | 146256 | 224
533241 | n/a | n/a | Intron2 | CAGAGGATCTCAGCTGCAAT 69 146239 | 146258 | 225
533242 | n/a | n/a | Intron2 | GCAGAGGATCTCAGCTGCAA 76 146240 | 146259 | 226
533243 | 230 | 249 | Exon2 | AAAAGCATCACTTGATCCTG 23 145014 | 145033 | 227

Table 5
Inhibition of GHR mRNA by 3-10-4 MOE gapmers targeting intronic and exonic regions of SEQ ID NO: 1
and 2
SEQ | SEQ
ID | ID SEQ | SEQID
ISIS | NO: | NO: Target Sequence ‘ % _ IDNO: | NO:2 SEQ
NO 1 1 Region inhibition | 2 Start Stop ID NO

Start | Stop Site Site

Site | Site
539284 | 206 | 222 | Exon2 | CAAGGTCAACAGCAGCT 62 144990 | 145006 228
539285 | 207 | 223 | Exon2 | CCAAGGTCAACAGCAGC 74 144991 | 145007 229
539286 | 208 | 224 | Exon2 | GCCAAGGTCAACAGCAG 73 144992 | 145008 230
539290 | 869 | 885 | Exon7 | TCTCACACGCACTTCAT 29 290367 | 290383 231
539291 | 870 | 886 | Exon7 | ATCTCACACGCACTTCA 51 290368 | 290384 232
539292 | 871 | 887 | Exon7 | GATCTCACACGCACTTC 56 290369 | 290385 233
539299 | n/a | n/a | Intron1 | CTTTCATGAATCAAGCT 63 17927 17943 234
539300 | n/a | n/a | Intron1 | TCTTTCATGAATCAAGC 49 17928 17944 235
539301 | n/a | n/a | Intron1 | GTCTTTCATGAATCAAG 61 17929 17945 236
539302 | n/a | n/a | Intron1 | GGTCTTTCATGAATCAA 93 17930 17946 237
539303 | n/a | n/a | Intron1 | ATGGTCTTTCATGAATC 74 17932 17948 238
539304 | n/a | n/a | Intron1 | GATGGTCTTTCATGAAT 56 17933 17949 239
539305 | n/a | n/a | Intron1 | TATATCAATATTCTCCC 42 21820 | 21836 240
539306 | n/a | n/a | Intron1 | TTATATCAATATTCTCC 33 21821 21837 241
539307 | n/a | n/a | Intron1 | GTTATATCAATATTCTC 12 21822 | 21838 242
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539308 | n/a | n/a | Intron1 | TTTCTTTAGCAATAGTT 21 22518 22534 243
539309 | n/a | n/a | Intron1 | CTTTCTTTAGCAATAGT 38 22519 22535 244
539310 | n/a | n/a | Intron1 | GCTTTCTTTAGCAATAG 39 22520 22536 245

26497 26513
539311 | n/a | n/a | Intron 1 | AGGAATGGAAAACCAAA 18 113031 | 113047 246

121988 | 122004

26498 26514
539312 | n/a | n/a | Intron1 | CAGGAATGGAAAACCAA 40 113032 | 113048 247

121989 | 122005

26499 26515
539313 | n/a | n/a | Intron1 | TCAGGAATGGAAAACCA 49 113033 | 113049 248

121990 | 122006
539314 | n/a | n/a | Intron1 | TCTCCATTAGGGTTCTG 87 50948 50964 249
539315 | n/a | n/a | Intron1 | TTCTCCATTAGGGTTCT 57 50949 50965 250
539316 | n/a | n/a | Intron1 | GTTCTCCATTAGGGTTC 73 50950 50966 251
539317 | n/a | n/a | Intron1 | AGGTTGGCAGACAGACA 73 53466 53482 252
539318 | n/a | n/a | Intron1 | CAGGTTGGCAGACAGAC 84 53467 53483 253
539319 | n/a | n/a | Intron 1 | GCAGGTTGGCAGACAGA 85 53468 53484 254
539320 | n/a | n/a | Intron1 | CTTCTTGTGAGCTGGCT 87 64884 64900 255
539321 | n/a | n/a | Intron1 | TCTTCTTGTGAGCTGGC 89 64885 64901 256
539322 | n/a | n/a | Intron1 | GTCTTCTTGTGAGCTGG 87 64886 64902 257
539323 | n/a | n/a | Intron1 | AGTCTTCTTGTGAGCTG 70 64887 64903 258
539324 | n/a | n/a | Intron1 | TCTTCCACTCACATCCA 65 65990 66006 259
539325 | n/a | n/a | Intron1 | CTCTTCCACTCACATCC 78 65991 66007 260
539326 | n/a | n/a | Intron1 | TCTCTTCCACTCACATC 68 65992 66008 261
539327 | n/a | n/a | Intron1 | GTCTCTTCCACTCACAT 74 65993 66009 262
539328 | n/a | n/a | Intron1 | ATAGATTTTGACTTCCC 57 72107 72123 263
539329 | n/a | n/a | Intron1 | CATAGATTTTGACTTCC 35 72108 72124 264
539330 | n/a | n/a | Intron1 | GCATAGATTTTGACTTC 53 72109 72125 265
539331 | n/a | n/a | Intron 1 | AAAATGTCAACAGTGCA 86 80639 80655 266
539332 | n/a | n/a | Intron1 | CAAAATGTCAACAGTGC 73 80640 80656 267
539333 | n/a | n/a | Intron1 | CCAAAATGTCAACAGTG 34 80641 80657 268
539334 | n/a | n/a | Intron1 | CCCAAAATGTCAACAGT 66 80642 80658 269
539335 | n/a | n/a | Intron1 | CATGACTATGTTCTGGC 67 125594 | 125610 270
539336 | n/a | n/a | Intron1 | ACATGACTATGTTCTGG 42 125595 | 125611 271
539337 | n/a | n/a | Intron1 | CACATGACTATGTTCTG 29 125596 | 125612 272
539338 | n/a | n/a | Intron2 | GAATTCTGAGCTCTGGA 77 145429 | 145445 273
539339 | n/a | n/a | Intron2 | TGAATTCTGAGCTCTGG 84 145430 | 145446 274
539340 | n/a | n/a | Intron2 | CTGAATTCTGAGCTCTG 80 145431 | 145447 275
539341 | n/a | n/a | Intron2 | CCTGAATTCTGAGCTCT 84 145432 | 145448 276
539342 | n/a | n/a | Intron2 | GCCTGAATTCTGAGCTC 84 145433 | 145449 277
539343 | n/a | n/a | Intron2 | AGCCTGAATTCTGAGCT 80 145434 | 145450 278
539344 | n/a | n/a | Intron2 | ATATTGTAATTCTTGGT 0 148059 | 148075 279
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539345 | n/a | n/a | Intron2 | GATATTGTAATTCTTGG 20 148060 | 148076 280
539346 | n/a | n/a | Intron2 | TGATATTGTAATTCTTG 13 148061 | 148077 281
539347 | n/a | n/a | Intron2 | CTGATATTGTAATTCTT 8 148062 | 148078 282
539348 | n/a | n/a | Intron2 | CCTGATATTGTAATTCT 67 148063 | 148079 283
539349 | n/a | n/a | Intron2 | GCCTGATATTGTAATTC 73 148064 | 148080 284
539350 | n/a | n/a | Intron2 | TGCCTGATATTGTAATT 32 148065 | 148081 285
539351 | n/a | n/a | Intron2 | AATTATGTGCTTTGCCT 58 148907 | 148923 286
539352 | n/a | n/a | Intron2 | CAATTATGTGCTTTGCC 82 148908 | 148924 287
539353 | n/a | n/a | Intron2 | TCAATTATGTGCTTTGC 68 148909 | 148925 288
539354 | n/a | n/a | Intron2 | GTCAATTATGTGCTTTG 80 148910 | 148926 289
539355 | n/a | n/a | Intron2 | GCCATCACCAAACACCA 94 150972 | 150988 290
539356 | n/a | n/a | Intron2 | TGCCATCACCAAACACC 84 150973 | 150989 291
539357 | n/a | n/a | Intron2 | TTGCCATCACCAAACAC 74 150974 | 150990 292
539358 | n/a | n/a | Intron2 | TGGTGACTCTGCCTGAT 85 151387 | 151403 293
539359 | n/a | n/a | Intron2 | CTGGTGACTCTGCCTGA 86 151388 | 151404 294

Table 6
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intron 1 of SEQ ID NO: 2
SEQ SEQ
ID 1D SE
113%)8 Sequence inhiob/(i) tion NO:2 | NO:2 IDQ
Start Stop NO
Site Site
523561 | TATTTCAGAAAGACTTTCTG 11 10373 | 10392 | 295
523562 | AGGAAAAAATCAAGGAGTTA 8 11173 | 11192 | 296
523563 | TATTTACTGAACACCTATTC 12 11973 | 11992 | 297
523564 | GCCCATGAAGGCCACTCTTC 70 12780 | 12799 | 298
523565 | ACCTATAAATAAAGTGAGGA 0 13581 | 13600 | 299
523566 | GTTTCATAACCTGCTAATAA 40 14451 | 14470 | 300
523567 | ATGTGCCTTACAGTTATCAG 36 15251 | 15270 | 301
523568 | TTCTGAATTTAGAATTATAG 0 16051 | 16070 | 302
523569 | GTTTATAATCTAGCAGTTAC 26 17130 | 17149 | 303
523570 | GATGGTCTTTCATGAATCAA 62 17930 | 17949 | 304
523571 | CATGTACCCAAACCAACACT 65 18730 | 18749 | 305
523572 | TAAAATACAGCCTACATCAT 0 19637 | 19656 | 306
523573 | CCATCACTACAACAAACTCA 39 20451 | 20470 | 307
523574 | ATCTGAAATGATCCCCTTTC 33 21283 | 21302 | 308
523575 | TGTTGCCCCTCCAAAAAGAC 12 22144 | 22163 | 309
523576 | ATTAAAATTTTAAATGATGT 0 22944 | 22963 | 310
26497 | 26516
523577 | CTCAGGAATGGAAAACCAAA 71 113031 | 113050 | 311
121988 | 122007
523578 | AAAATTCTAGAAGATAACAT 0 27838 | 27857 | 312
523579 | CTAGAAGTCCTAGCCAGAGT 2 28748 | 28767 | 313
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523580 | AACCGATATCACAGAAATAC 0 29548 | 29567 | 314
523581 | AAGATAGACAGTAACATAAT 0 30348 | 30367 | 315
523582 | GCACTACAAGAACTGCTTAA 40 31172 | 31191 | 316
523583 | TTTCCAGACAAAGAATTCAG 6 31978 | 31997 | 317

523584 | GTAGACAGCCTTTCTGGAAC 20 32827 | 32846 | 318
523585 | CATCCTACATAGTGGCTGTG 47 33635 | 33654 | 319
523586 | CAGAACAGTGTGTGGAGACT 8 34452 | 34471 | 320
523587 | AGCTTTAAAAATACCTCTGC 52 35466 | 35485 | 321
523588 | CCCAGGTACTTGCTCTCAGA 22 36266 | 36285 | 322
523589 | TTACACCTGATTCTAGAAAT 30 37066 | 37085 | 323
523590 | CTTTTCTCTACAACCTCACA 34 38094 | 38113 | 324
523591 | TAGTAGTTTGAATTTCAAAG 1 38909 | 38928 | 325
523592 | ATACAAAATTACTGCAGTCA 60 39719 | 39738 | 326
523593 | GCCACTGCCAAAAAGGAGGA 30 40519 | 40538 | 327

523594 | TGACAGAAACAGAGCTATGA 33 41342 | 41361 | 328
523595 | ATCTTTITAGTATGAACCTTA 65 42142 | 42161 | 329
523596 | AGTTATGTGACTCTGAGCAC 63 43173 | 43192 | 330
523597 | ACTATGCCCTAGTTACTTCT 29 43973 | 43992 | 331
523598 | TATAGTGGAAGTGATAGATC 0 44812 | 44831 | 332
523599 | TGTTTTCTGAAATGGAATGT 0 45733 | 45752 | 333

523600 | GCTGTAAATGTAATGAGTGT 34 46553 | 46572 | 334
523601 | GAGAGAAGCCATGGCCCTAG 20 47392 | 47411 | 335
523602 | CTCTCTTTCCCAGAACAAGA 32 48210 | 48229 | 336
523603 | TCCAAAATGTCCAGTATAAT 33 50072 | 50091 | 337
523604 | GTTCTCCATTAGGGTTCTGG 74 50947 | 50966 | 338
523605 | TTAGTCACCCATCCACCACT 41 51747 | 51766 | 339
523606 | CATGAATTCACCGAGTTAGG 51 52573 | 52592 | 340
523607 | AGCAGGTTGGCAGACAGACA 62 53466 | 53485 | 341
523608 | GAAAGACTTAAATTTTCACA 0 54306 | 54325 | 342
523609 | TAGTAGAGGAAAAGGAGAAT 0 55730 | 55749 | 343
523610 | AAACAGGGTCTGGAGTGGAC 3 61243 | 61262 | 344

0

8

523611 | CAAGCTGATAATTAAAAAGA 62462 | 62481 | 345
523612 | ATAAAGATACATTTTCTGGG 63277 | 63296 | 346
523613 | CAGGATTCTTCCTGCCTGGC 47 64085 | 64104 | 347
523614 | AAGTCTTCTTGTGAGCTGGC 71 64885 | 64904 | 348

523615 | CTCTTCCACTCACATCCATT 63 65988 | 66007 | 349
523616 | CCTATATCAGAAGACAAATG 5 66806 | 66825 | 350
523617 | TCAAAACCCTGCCAAGGTAC 44 67662 | 67681 | 351
523618 | TCATATTCTACTTCTGTTTA 11 68462 | 68481 | 352
523619 | CATTCCAGTGTTTCAGTAAG 13 69262 | 69281 | 353
523620 | GGCCTGGAATTAATCCTCAG 49 70114 | 70133 | 354
523621 | AATGCCCTCTCCCTGTGCCT 48 70925 | 70944 | 355
523622 | TTTATAATCAACCTTTGCTA 9 71741 | 71760 | 356
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523623 | ATATAACTACTTAAAATAAT 0 72541 | 72560 | 357
523624 | TTAGCCAGGATATGGTTGCC 50 73350 | 73369 | 358
523625 | CTACCTCCATCAAAGAAAAT 0 74190 | 74209 | 359

523626 | GCATGCATAGATAAGTTTGA 20 74990 | 75009 | 360
523627 | ATGAGAGTAAATGGATTTTC 10 75790 | 75809 | 361
523628 | TTGGCAATCCTTGCTTAAAA 34 76598 | 76617 | 362

523629 | GAATTAAGCCAGACTTATTT 3 77398 | 77417 | 363
523630 | GGCTAAGTATTTGTAGCAGT 55 78198 | 78217 | 364
523631 | TTGCCTGTGTGCAACTGGCG 0 79005 | 79024 | 365
523632 | GTGGCCTTAGTAGGCCAGCT 0 79827 | 79846 | 366
523633 | CCCAAAATGTCAACAGTGCA 70 80639 | 80658 | 367
523634 | TTAAGCCTTCAATTTGAAAA 0 81455 | 81474 | 368
523635 | TGCTCAGAAGGTTGAGCATA 0 82261 | 82280 | 369
523636 | TTAATGCTTTCCCAAAGCTC 35 83061 | 83080 | 370
523637 | AAAAGACTTCATACCTTTAC 52 83884 | 83903 | 371
Table 7
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intron 1 of SEQ ID NO: 2
SEQ | SEQ
1D 1D SE
ISE)S Sequence inhiob/(i)tion NO:2 | NO: 2 IDQ
Start | Stop | NO
Site Site

532146 | GGCCCCCTGGCACAACAGGA 60 3097 | 3116 | 372
532147 | TCTAGGGTGATTCAGGTGGA 62 4537 | 4556 | 373
532148 | CTTAGATTAATGCAAAACAA 25 4875 | 4894 | 374
532149 | AGGCAGAGGAGGGTGGAACC 34 6246 | 6265 | 375
532150 | AGTCTAATGAGATCTGATGG 76 6499 | 6518 | 376
532151 | GCTGAAATGAGTTAAGACTT 89 6737 | 6756 | 377
532152 | ACTTTGGACTGTGGATTTTT 78 6765 | 6784 | 378
532153 | GCATATTTACACAATGCCTG 84 6871 | 6890 | 379
532154 | GGAAATGCCTGGATGTCCAG 27 7241 | 7260 | 380
532155 | CTGCTGATTTTGGAATGGAG 68 10660 | 10679 | 381

532156 | ACTGAACACCTATTCTATGG 51 11968 | 11987 | 382
532157 | TTTACTGAACACCTATTCTA 23 11971 | 11990 | 383
532158 | CCCTCAAATTATCCACAAAC 89 12053 | 12072 | 384
532159 | CTTCTAAATGTTTCCAAGGC 63 12186 | 12205 | 385
532160 | TTACATCCTGTAGGCTAATT 82 12469 | 12488 | 386
532161 | CCACTAGCCTGGCCAGACTT 73 12487 | 12506 | 387
532162 | CTGGTAGATGATCTCAAGTT 84 13351 | 13370 | 388
532163 | AAAGAATTGAGTTATAAATC 23 13670 | 13689 | 389
532164 | AACTCATCTCTGGCCAGCAG 89 14361 | 14380 | 390
532165 | CAACATCATTGTATTTTICTG 33 14965 | 14984 | 391
532166 | TCTTAGCTTACCAATGAGGA 81 15085 | 15104 | 392
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532167 | TTCCCAGAGCCAAAGCTCAA 77 15982 | 16001 | 393

532168 | TTTGGCCAATCCCAGCTTAT 59 16253 | 16272 | 394
532169 | GTTTGCAAATCTTCATTCAC 71 16447 | 16466 | 395
532170 | CAATAGTCCCTGAGGCTTGG 74 16476 | 16495 | 396
532171 | TTTCCCCAGATTAAATGCCC 85 17650 | 17669 | 397
532172 | TTCAATAATGCAGTTATTAT 0 18308 | 18327 | 398
532173 | AAATTCTTGGGCTTAAGCAC 69 18638 | 18657 | 399

532174 | ACATGTACCCAAACCAACAC 71 18731 | 18750 | 91
532175 | TGATCCAAATTCAGTACCTA 82 18752 | 18771 | 400
532176 | GATGATCCAAATTCAGTACC 54 18754 | 18773 | 401

532177 | CAATATTCATCTTTATATTC 25 19106 | 19125 | 402
532178 | ATTGCTCTTAAGATAAGTAA 41 19661 | 19680 | 403
532179 | CAGCTCCCTGAATATCTCTT 74 19783 | 19802 | 404
532180 | ACTTCACAAATATATTATAA 0 19885 | 19904 | 405
532181 | GTACAGTCAACTTTACTTCA 89 19899 | 19918 | 406
532182 | CAATTCCCACTCTTGTCAAC 55 20288 | 20307 | 407

532183 | TCAACTGCTTTCTGGAGCAG 66 21215 | 21234 | 408
532184 | ACTGCTGAGCACCTCCAAAA 73 21454 | 21473 | 409

532185 [ CTTAGATTCCTGGTTTATCA 78 21587 | 21606 | 410
532186 | AGTTATATCAATATTCTCCC 88 21820 | 21839 | 411
532187 | TATACCATCTTCCCCATAAA 32 22038 | 22057 | 412
532188 | GGCTTTCTTTAGCAATAGTT 86 22518 | 22537 | 413
532189 | TACCAGGGATGTAGGTTTAC 82 29050 | 29069 | 414
532190 | TCACAGCTGAATTCTATCTG 80 29323 | 29342 | 415

532191 | GGAGATGGACAAATTCCTGC 77 29470 | 29489 | 416
532192 | CTAGACATGTCATCAAGACA 19 30294 | 30313 | 417
532193 | CAAATTAATAAAACAATTAC 10 30385 | 30404 | 418
532194 | TATTCTTATATCAGACAAAA 30 30532 | 30551 | 419
532195 | TCAAGGGATCCCTGCCATIC 32 32361 | 32380 | 420
532196 | CGTCAAGGGATCCCTGCCAT 47 32363 | 32382 | 421
532197 | GGCACTCCCAGTCTCCAGCT 83 34138 | 34157 | 422

532198 | TTTCTCCAGCAGAAGTGTCA 60 34845 | 34864 | 423
532199 [ AAGTCCTCTTCCGCCTCCCT 82 36023 | 36042 | 424
532200 | GGAATTTACCAAAAACAGTT 63 36721 | 36740 | 425
532201 | AGTTAGGTATTGTCCATTTT 74 37032 | 37051 | 426

532202 [ ACATGGGTATCTTCTAGGAA 77 37111 | 37130 | 427
532203 | TCAGTTTCAGAGAGACAAAA 41 37276 | 37295 | 428
532204 | TTTGCCAGGTCCTATGTCGA 69 37656 | 37675 | 429
532205 | ATTCCCTTTTCTCTACAACC 70 38099 | 38118 | 430
532206 | ATGATAAGAGCCAAGATTTG 13 38994 | 39013 | 431
532207 | GAAAAAAGGTCCACTGTGGT 49 40356 | 40375 | 432
532208 [ CCTGTCCTGGAATAGTTTCA 49 41164 | 41183 | 433
532209 | TAGAAAAGTAAATAAGGAAT 15 41501 | 41520 | 434
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532210 | TTATAAAACTATGCAATAGG 0 41889 | 41908 | 435
532211 | TTATTTCATATTTCCAGAAA 0 42675 | 42694 | 436
532212 | CATGAATTACAGCTAAAGAT 20 42741 | 42760 | 437
532213 | TTGCATGTATGTGITTCTGA 62 43518 | 43537 | 438
532214 | TCAATCTCTTTATACCCTTA 75 43765 | 43784 | 439
532215 | TCTTCAATCTCTTTATACCC 58 43768 | 43787 | 440
532216 | CTATGCCCTAGTTACTTCTA 47 43972 | 43991 | 441
532217 | AAAGAGAATCTCTTCCTTTT 27 44070 | 44089 | 442
532218 | TCATTAAAGATTATTATAAC 0 44222 | 44241 | 443
532219 | TTTGGATGAGTGGAAGGCTA 0 44528 | 44547 | 444
532220 [ GGAAATGGCCTTTTTCCTTA 72 45400 | 45419 | 445
532221 | GGAGAAGCCCTCTGCCTGTA 60 46477 | 46496 | 446
532222 | AAACCATATTGTCCACCAGA 84 46510 | 46529 | 447

Table 8
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intron 1 of SEQ ID NO: 2

SEQ | SEQ

D ID |SEQ
o,

Ilii)s Sequence inhitfi) tion NQO:2 | NO:2 | ID
Start | Stop | NO

Site Site
532223 | CTCAAACCATATTGTCCACC 90 46513 | 46532 | 448
532224 | GTGTAAATAGTGACTTGTAC 76 50123 | 50142 | 449

532225 | TGAGGCACAGGAAAGTTAAC 52 50719 | 50738 | 450
532226 | AGCTATAGTTCTCCATTAGG 74 50954 | 50973 | 451

532227 | TTACTTGCTGACTAAGCCAT 69 51071 | 51090 | 452
532228 | GTTTGTCAACTCAACATCAA 73 51215 | 51234 | 453
532229 | GACTATTTGTATATATATAC 33 51491 | 51510 | 454
532230 | ATGACTATTTGTATATATAT 11 51493 | 51512 | 455
532231 | ACTCTTCCTTATATTTGCTC 76 51778 | 51797 | 456
532232 | ATACACTGACTTTTAACATT 67 52039 | 52058 | 457

532233 | CTTAGAAACAGTAGTTTCAT 42 52124 | 52143 | 458
532234 | CTGAGCTTTGCCTTAAGAAT 79 52633 | 52652 | 459
532235 | CACCAGACAGCAGGTAGAGC 81 53540 | 53559 | 460
532236 | GAGATGGAGTAGAAGGCAAA 43 55926 | 55945 | 461
532237 | TAGGAAAGGAAGAATACACT 33 63881 | 63900 | 462
532238 | TAGACCAGGAAGGGTGAGAG 27 64376 | 64395 | 463

532239 [ AAGTTGGATCTGGCATGCAT 64 64574 | 64593 | 464
532240 | AAAGTTGGATCTGGCATGCA 70 64575 | 64594 | 465
532241 | CCATAACTCTTCTAACTGGG 84 64643 | 64662 | 466

532242 | ATATTAAAGTTTGAGAACTA 37 65080 | 65099 | 467
532243 | CTTAACTACAAAATGCTGGA 71 66164 | 66183 | 468
532244 | TGAGCAGCTGTCCTCAGTIC 43 67061 | 67080 | 469
532245 | GAGTTCATAAAAGTTTTACT 26 67251 | 67270 | 470
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532246 | CTATCCACACCATTCCATAA 73 69203 | 69222 | 471
532247 | AACATCTAAGTAATGCAAAC 58 69223 | 69242 | 472
532248 | TTTGCATTCAAAGCCCTGGG 91 69565 | 69584 | 473
532249 | TCCATATTATAGGCTATGAT 73 69889 | 69908 | 474
532250 | ATTTTATGATAATGTAAAAC 27 69942 | 69961 | 475
532251 | GAGATCACATTTTCTGAGTA 50 70352 | 70371 | 476

532252 | ACCTCCCTAGGATTACCTCA 56 71617 | 71636 | 477
532253 | AAAATCTGATTTATAATCAA 40 71750 | 71769 | 478
532254 | AGCATAGATTTTGACTTCCC 92 72107 | 72126 | 479

532255 | AAAGTCATATACACAGGTCT 53 72584 | 72603 | 480
532256 | CTCATAGCAAATTCCCAGAA 66 73689 | 73708 | 481
532257 | CAACATGGAGGCTAGCATGT 55 74112 | 74131 | 482
532258 | AGACTAAGTGGCCTGAATGT 52 74317 | 74336 | 483
532259 | ACCTACCATGTCACTCTCAA 61 74418 | 74437 | 484

532260 | AACTTTCTTGTGTTTTATCA 9 75511 | 75530 | 485
532261 | TTTGCAAGACAAAGAAATGA 31 75915 | 75934 | 486
532262 | CATGCAAAGTGTTCCTCTTC 63 76024 | 76043 | 487
532263 | AGTGCTTTGCTTTCTCTTAT 79 76047 | 76066 | 488

532264 | GAACAAGAAACACTTGGTAA 44 76555 | 76574 | 489
532265 | AGTGTTCCAATTAAATGGCA 34 76643 | 76662 | 490
532266 | AAACAATGCCCTTGTAGTGA 57 76703 | 76722 | 491
532267 | TATTCTAGGTTTTGAGGTGA 60 76752 | 76771 | 492
532268 | ATATTCTAGGTTTTGAGGTG 24 76753 | 76772 | 493

532269 | GTTTTCCATTCTTTAAGAAA 41 76896 | 76915 | 494
532270 | AGCAATCCATTGATTGTATG 59 77044 | 77063 | 495
532271 | AATTATGGCAAAATGGAAAA 37 77076 | 77095 | 496
532272 | ACATTTGCTTATGAGACTAT 62 77638 | 77657 | 497
532273 | GCAGAGATAATCCTATGATG 42 77841 | 77860 | 498
532274 | TCCATCTGTTACCTCTCTGT 77 78122 | 78141 | 499
532275 | TTTGCCTGAAGGGCAGAACC 40 79478 | 79497 | 500
532276 | GAAAAAATCAGATTTTCACA 0 79664 | 79683 | 501
532277 | AACTTAATTTAATCATTTCT 0 79959 | 79978 | 502
532278 | TTITGGTTGTCATGAGTTGAG 67 80756 | 80775 | 503
532279 | TTCCATCTCTAGGGCACTTT 74 80900 | 80919 | 504
532280 | AGAGCTTATTTTCAAAATTC 36 80920 | 80939 | 505
532281 | ATAAAGAGCAAACAAACATA 42 81524 | 81543 | 506
532282 | TATAAATTCCTTGGTCTGAT 33 82835 | 82854 | 507
532283 | AAAATATAAATTCCTTGGTC 13 82839 | 82858 | 508
532284 | TTTTATAACAGCCTCTGACA 38 82959 | 82978 | 509
532285 | AAAAGACCATGTTGCTTATT 72 83179 | 83198 | 510

532286 | ATAGTCAGTCAGAATGTGGT 72 83330 | 83349 | 511

532287 | TGCCTTAGCTTGGAAAAGAC 78 83897 | 83916 | 512

532288 | AGGGCTAGCTGATGCCTCTC 69 84026 | 84045 | 513
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532289 | TTGGACTGGGCTCAAACAGA 72 84381 | 84400 | 514
532290 | AAAGTCAGGCTAGAGGGACT 49 85713 | 85732 | 515

532291 | TCCTTGTTTITCTTGTAATGA 50 85945 | 85964 | 516
532292 | ACACCAGAGGAAGGAAATCA 44 86554 | 86573 | 517
532293 | GATGTACACCATTTTGAATT 15 86629 | 86648 | 518
532294 | TGCTCTGGCCTAGCCTATGT 62 86901 | 86920 | 519

532295 | CAGAGGTGTCTCCCAAGAAA 60 89940 | 89959 | 520
532296 | AAAGAGAATGGATCAAAGCT 36 91930 | 91949 | 521
532297 | GATTTGCAGAACAAATCTTG 37 93332 | 93351 | 522
532298 | TGGTTATGAAGGTTGGACCA 52 94839 | 94858 | 523

532299 | TGGCTAATTAATGGGCAATT 63 95292 | 95311 | 524
Table 9
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intron 1 of SEQ ID NO: 2
SEQ SEQ
ID ID SEQ
o)
IE%)S Sequence inhilfi) tion NO:2 [ NO:2 | ID
Start Stop NO
Site Site

532300 | CTGTGCCATATTGCCTCTAA 87 95471 | 95490 | 525
532301 | GATTTCAACCAGCTCACCTG 48 95510 | 95529 | 526
532302 | GCAAAAGGGAACCCTGAAGC 71 95564 | 95583 | 527
532303 | CTAAGTGTTATAACAAACAC 43 96137 | 96156 | 528
532304 | GTCCATTGGTATAAAACTCA 84 96282 | 96301 | 529
532305 | TTTCAATACAATAAGATTTA 34 96793 | 96812 | 530
532306 | GTCCTTAGACCCCTCAATGG 62 96987 | 97006 | 531
532307 | GAGGATTTATTCATCTAGGC 68 97806 | 97825 | 532
532308 | CAGTGGGAGGATCAGATATC 46 97870 | 97889 | 533
532309 | ATCCCATCCAGCAGCTGGAC 67 98132 | 98151 | 534
532310 | AACTTGGGATGAGTTACTGA 56 98653 | 98672 | 535
532311 | GAAGGCTACCTAAAAGAAAT 43 98810 | 98829 | 536
532312 | AAAGAAATATTCACAACATT 39 99096 | 99115 | 537
532313 | ATGCTTATACTGCTGCTGTA 69 99791 | 99810 | 538

532314 | TCCTCACTTCAATCACCTTT 70 99819 | 99838 | 539
532315 | CTCTITTCTTCATAAATAAGT 33 100809 | 100828 | 540
532316 | TGGTAATCTGTGTCCCTTTA 96 101242 | 101261 | 541

532317 | TAATAAAAAAGTTTGAAACA 41 102549 | 102568 | 542
532318 | GGTGGTGGCAAGAGAAAAAT 56 103015 | 103034 | 543
532319 | CAAAAGGCCCTTTTTACATG 28 103034 | 103053 | 544

532320 | ACTCTACTGGTACCAATTTA 31 103173 | 103192 | 545
532321 | TCTGAACTTTTATGCTCTGT 76 103606 | 103625 | 546
532322 | AACTTTTGCCTGGGCATCCA 16 104067 | 104086 | 547
532323 | TGACTCCATGTCTCACATCC 66 104392 | 104411 | 548

532324 | TTACTTCCTAGATACAACAG 53 104541 | 104560 | 549
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532325 | CTGGCCCCCATGATTCAATT 44 104835 | 104854 | 550
532326 | AAGACTGGCCCCCATGATTC 49 104839 | 104858 | 551
532327 | TGTCACTGGTCTGTGTATTT 60 106233 | 106252 | 552
532328 | ACAGAGTAGATTTAGCATAA 23 106980 | 106999 | 553
532329 | TAAACAGGTGTACTATTACA 27 107030 | 107049 | 554
532330 | GCTTTATCAACTAAGTTTAT 22 107716 | 107735 | 555
532331 | CAGAACTTCTTTTAAAATTG 8 107763 | 107782 | 556
532332 | GAATACAGACATACCTTGAA 25 108514 | 108533 | 557
532333 | CCATGACAACAATTTCAGAG 58 109486 | 109505 | 558
532334 | ACAAATAGCAATGAATGGGT 45 110878 | 110897 | 559
532335 | CAACAAATAGCAATGAATGG 47 110880 | 110899 | 560
532336 | GTACACAAATCAGTAGCTCT 72 115087 | 115106 | 561
532337 | CTATGTCAAAAAGACTGAAA 4 116370 | 116389 | 562
532338 | ATATACAGAACATTTCATCC 13 116743 | 116762 | 563
532339 | AGAATAGATAAGAACTCACC 32 117195 | 117214 | 564

532340 | AGGAAAGATACAGTCATTTT 5 117507 | 117526 | 565
532341 | GCACAAAGAACACCTGGGAA 43 117781 | 117800 | 566
532342 | CAAGAAGTCTGGGATTATGT 0 117938 | 117957 | 567
532343 | GTTAGTTATTAAGCTAATCA 48 118245 | 118264 | 568
532344 | AACCATTATTTATAGGCTAA 14 119127 | 119146 | 569
532345 | CCAGAATGCGATCACTTCTT 76 120826 | 120845 | 570

532346 | CCAGAAATTATCCTCCTCTC 70 121209 | 121228 | 571
532347 | AGGGAAATGCAAATTAAAAC 20 122479 | 122498 | 572
532348 | GCATCAAGATACAGAAAAAT 24 122751 | 122770 | 573
532349 | GAATGTTTATGAGATTTTTC 0 123571 | 123590 | 574
532350 | GCCAATTATATTGCCACATT 23 124413 | 124432 | 575
532351 | ATACTTGCTTATGTAGAAAT 45 124589 | 124608 | 576

532352 | TAATACTTGCTTATGTAGAA 3 124591 | 124610 | 577
532353 | GAACACATGGCATTCTGATA 36 125178 | 125197 | 578
532354 | CAGAATTTGCAGTATAAATC 0 126051 | 126070 | 579
532355 | TATGTTTTGAAATCTTATTT 0 126157 | 126176 | 580
532356 | ACTCACTGCTACCTCATTAA 11 126998 | 127017 | 581

532357 | AAGCAGTGATAGGGTATCTG 59 127080 | 127099 | 582
532358 | ATGAGGCCTATTACAATGGA 14 127170 | 127189 | 583
532359 | CTGGAGTCTCATGAGGCCTA 53 127180 | 127199 | 584
532360 | TGACTATCAGCCTTTTAATC 45 127663 | 127682 | 585
532361 | TTCAGAGAACAACCTTTGAA 0 127959 | 127978 | 586
532362 | AGCCATGTGTGATCTGATGT 53 128813 | 128832 | 587
532363 | GAAATTTACTCCAAACTAGC 17 128992 | 129011 | 588
532364 | AACATCCAGACCACCATCTA 35 130094 | 130113 | 589

532365 | GTACCAAACCATTCATGCTC 56 131036 | 131055 | 590
532366 | AGTACCAAACCATTCATGCT 24 131037 | 131056 | 591
532367 | TTATAGAGCTTGAGATTGAC 7 132165 | 132184 | 592
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532368 | AGTCCATTATAGAGCTTGAG 58 132171 | 132190 | 593
532369 | AACCATGAGATGCAATGCAG 40 132498 | 132517 | 594
532370 | AGGATTGAGAATCGCTGATT 42 133168 | 133187 | 595
532371 | TCTAAAGCATGGCCAGGATT 48 133182 | 133201 | 596
532372 | GGGACTGAGTATTGATACTT 44 133222 | 133241 | 597
532373 | AGAAGTAGGGTGTTCCAGAT 29 133523 | 133542 | 598
532374 | AGAAATAGTCTTCCTACTAA 0 133547 | 133566 | 599
532375 | GCCTCCTTTAAGCTTCTATG 22 134240 | 134259 | 600
532376 | GGCCTGCCTTTACTTTCCCA 36 134598 | 134617 | 601
Table 10
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 1 and 2 of SEQ ID NO; 2
SEQ | SEQ
ID | ID SEQ | SEQ
ISIS | NO: | NO: Sequence Target _ % _ IDNO: | IDNO: | SEQID
NO 1 1 region | inhibition | 2 Start | 2 Stop NO
Start | Stop Site Site
Site | Site
523638 | n/a | n/a | ACCTCAGTGGACTCTTTCCA | Intron 1 4 84684 | 84703 602
523639 | n/a | nja | CAAACCTAAGTTCAAGTCCT | Intron 1 62 85523 | 85542 603
523640 | n/a | n/a | AGTTTCACTTCTTGAATCAA | Intron 1 38 86373 | 86392 604
523641 | n/a | n/a | AAGATCAAATGAGGTCAAGG | Intron 1 30 87181 | &7200 605
523642 | n/a | n/a | TAGATACAAATTTCATCACA | Intron 1 23 88063 | 88082 606
523643 | n/a | n/a | ATTCCTAAAATAGGAGCAGG | Intron 1 45 88870 | 88889 607
523644 | n/a | n/a | TTTTTATGTTGTATAAGATA | Intron 1 0 89670 | 89689 608
523645 | n/a | n/a | GTTCAGCCAATACATGAGTA | Intron 1 48 90473 | 90492 609
523646 | n/a | n/a | CCAGAGGGAGTTCATTACCA | Intron 1 62 91273 | 91292 610
523647 | n/a | n/a | TCTCTCTAATTCAACCTTAT | Intron 1 44 92107 | 92126 611
523648 | n/a | n/a | ATAATCCTCAGACCTCTTTA | Intron 1 29 92925 | 92944 612
523649 | n/a | n/a | CACTGTGGCAGAATTCCAAG | Intron 1 28 93762 | 93781 613
523650 | n/a | n/a | ACACCTTGGTGCCTAGAAGC | Intron 1 54 94581 | 94600 614
523651 | w/a | n/a | GTAGCAATGACACCTAAGAA | Intron 1 58 95394 | 95413 615
523652 | n/a | n/a | TTTAAAATAATAAATGCTTA | Intron 1 0 96194 | 96213 616
523653 | n/a | n/a | TCATTTGGTCCTTAGACCCC | Intron 1 27 96994 | 97013 617
523654 | n/a | n/a | TTATTCATCTAGGCCGAGTG | Intron 1 57 97800 | 97819 618
523655 | n/a | n/a | TTGCAGAATCTTCTCTTTGG | Intron 1 65 98627 | 98646 619
523656 | n/a | n/a | ACCATAAAGCTATGCCATAA | Intron 1 63 99481 | 99500 620
523657 | n/a | n/a | GGCAAGGAGCACAATAGGAC | Intron 1 20 100281 | 100300 621
523658 | n/a | n/a | ACCCAAAAAGTTGAGCTGAG | Intron 1 66 101081 | 101100 622
523659 | n/a | n/a | TAGATTTTCAGACTCTTTCT | Intron 1 46 101887 | 101906 623
523660 | n/a | n/a | AATTTCAATATTGTTGTGTT | Intron 1 0 102760 | 102779 624
523661 | n/a | n/a | ATGCTTTTAATGGCACCCAA | Intron 1 69 103569 | 103588 625
523662 | n/a | n/a | CATGTCTCACATCCAGGTCA | Intron 1 37 104386 | 104405 626
523663 | n/a | n/a | TTCACTGGAGTAGACTTTTA | Intron 1 45 105255 | 105274 627
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523664 | n/a | n/a | CTTATAAGGGAGGTCTGGTA | Intron 1 41 106147 | 106166 628

523665 | n/a | n/a | GCATAATTCTTAAGGGCCCT | Intron 1 71 106966 | 106985 629

523666 | n/a | n/a | CCACAGAACTTCTTTTAAAA | Intron1 27 107766 | 107785 630

523667 | n/a | n/a | GGTGACCATGATTTTAACAA | Intron 1 25 108566 | 108585 631

523668 | n/a | n/a | AACAGCTGCATGACAATTTT | Intron 1 50 109382 | 109401 632

523669 | n/a | n/a | AGAAACAGAATCAGTGACTT | Intron 1 44 110403 | 110422 633

523670 | n/a | n/a | CAGATTCCAGAGAAAAGCCA | Intron 1 14 111203 | 111222 634

523671 | n/a | n/a | TGTGAGAAGAACTCTATCAC | Intron 1 12 112030 | 112049 635

523672 | n/a | n/a | CTCACAAATCACCACTAAAG | Intron 1 31 112842 | 112861 636

523673 | n/a | n/a | CAACGAGTGGATAAAGAAAC | Intron 1 28 113646 | 113665 637

523674 | n/a | n/a | ATAAAACTGGATCCTCATCT | Intron 1 13 114446 | 114465 638

523675 | n/a | n/a | ATTAAAACTCTCAGCAAAAT | Intron 1 0 115450 | 115469 639
523676 | n/a | n/a | AAAGACTGAAAGAACACAAA | Intron 1 0 116361 | 116380 640
523677 | n/a | n/a | TATCTGCTGCCTTCAGGAGA | Intron 1 0 117168 | 117187 641
523678 | n/a | n/a | TTTGAATTAACCCAATTCAA | Intron1 0 117999 | 118018 642

523679 | n/a | n/a | TCTTAATTTACAACAGAGGA | Intron 1 25 118821 | 118840 643

523680 | n/a | n/a | AGAAAAGTGACAGGCTTCCC | Intron 1 31 119659 | 119678 644

523681 | n/a | n/a | ATGTTCCTTGAAGATCCCAA | Intron 1 37 120478 | 120497 645

523682 | n/a | n/a | ATGAATAACACTTGCCACAA | Intron 1 0 121379 | 121398 646

523683 | n/a | n/a | GTATGTTTATCACAGCACAG | Intron 1 56 122180 | 122199 647

523684 | n/a | n/a | AAACACTGCAATATTAGGTT | Intron 1 34 123031 | 123050 648

523685 | n/a | n/a | GATTGGTGCTTTTCAAACTG | Intron 1 39 123936 | 123955 649

523686 | n/a | n/a | ATTTGTAAGACAAACATGAA | Intron 1 9 124764 | 124783 650
523687 | n/a | n/a | TCACATGACTATGTTCTGGC | Intron 1 72 125594 | 125613 651
523688 | n/a | n/a | AGTCCTGTCCACACTATTAA | Intron 1 6 126415 | 126434 652

523689 | n/a | n/a | CTGGGCTCTGCCTGCTGAAC | Intron 1 17 127217 | 127236 653

523690 | n/a | n/a | AAAACCCTTAAGTATTTCCT | Intron 1 12 128054 | 128073 654

523691 | n/a | n/a | CTCTGTTTCAAACCCCCCAG | Intron1 21 128854 | 128873 655

523692 | n/a | n/a | GGACAGAACACCAATCACAA | Intron 1 18 129654 | 129673 656

523693 | n/a | n/a | ACCTACCCTTCAAAGTCACG | Intron 1 0 130486 | 130505 657
523694 | n/a | n/a | TTCAGTTCCCAGGAGGCTTA | Intron 1 5 131286 | 131305 658
523695 | n/a | n/a | TTTTGCAATGTCTAGCAATT | Intron 1 0 132086 | 132105 659
523696 | n/a | n/a | ATTAAGATCAGAAAATATTA | Intron 1 0 132953 | 132972 660
523697 | n/a | n/a | TTAATGAGATATTTTGCACC | Intron 1 34 133858 | 133877 661
523698 | n/a | n/a | GAGAGGTTAAGTAAATCTCC | Intron 1 0 134678 | 134697 662
523699 | n/a | n/a | CAGACTCAAATTTGAAAATT | Intron 1 14 135500 | 135519 663
523700 | n/a | n/a | GATAAGGCAATAATACAGCC | Intron 1 1 136306 | 136325 664

523701 | w/a | n/a | ATCATTTGCCAATTTCTGTG | Intron 1 28 137133 | 137152 665

523702 | n/a | n/a | CAAGAAGAAAAGATGCAAAA | Intron 1 138035 | 138054 666

523703 | n/a | n/a AATTTATTTCCTTCCTATGA | Intron 1 138857 | 138876 667

523704 | n/a | n/a | TTTTGGAAATGTGAGAAACG | Intron 1 139771 | 139790 668

523705 | n/a | n/a | AAACACATGAGAAAAGATGA | Intron 1 140593 | 140612 669

jl Rl Reo jl el Rl

523706 | n/a | n/a | TGTTGGCTCAGTGGGAATGA | Intron 1 141412 | 141431 670
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523707 | n/a | n/a | TGAACAGGTTTGCATTTCTC | Intron 1 42 142229 | 142248 671

523708 | n/a | n/a | TCCTAGGTGAACAGGCTATG | Intron 1 38 143029 | 143048 672

523709 | n/a | n/a | CCCTAATCAGGCTGAAATAA | Intron 1 0 143829 | 143848 673

523710 | n/a | n/a | AGGGCCAGTAAGGTTTGCTIT | Intron 1 12 144631 | 144650 674

523711 | n/a | n/a | AGCCTGAATTCTGAGCTCTG | Intron2 88 145431 | 145450 675

523712 | n/a | n/a | AGAGGATCTCAGCTGCAATT | Intron2 71 146238 | 146257 676

523713 | n/a | n/a | GAAAATCCCTGCTCAAGTGC | Intron2 67 147262 | 147281 677

523714 | n/a | n/a TGCCTGATATTGTAATTCTT | Intron 2 90 148062 | 148081 678

Table 11
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 1 and 2 of SEQ ID NO: 2
SEQ SEQ
ISIS Target % 1D 1D SEQ

NO:2 | NO:2 | ID
Start Stop NO
Site Site

532377 | CTCATACAGTGAAGTCTTCA | Intron 1 73 135431 | 135450 | 679
532378 | CTCACTAAGCTTGATTCACT | Intron 1 67 135818 | 135837 | 680
532379 | GATACAGAAATCCCAGTGAC | Intron 1 46 136111 | 136130 | 681
532380 | TGTGCTTGGGTGTACAGGCA | Intron 1 71 136282 | 136301 | 682
532381 | TCAAGCACTTACATCATATG | Intron 1 42 136377 | 136396 | 683
532382 | AGGGTTAGTTATTACACTTA | Intron 1 60 136576 | 136595 | 684
532383 | AGGCTTCATGTGAGGTAACA | Intron 1 58 136996 | 137015 | 685
532384 | TGAAAGCTTAGTACAAGAAG | Intron 1 51 138048 | 138067 | 686
532385 | CTCTCCTCTTGGAGATCCAG | Intron 1 58 138782 | 138801 | 687
532386 | GCTGAGATTTCTCTCCTCTT | Intron 1 78 138792 | 138811 | 688
532387 | CTTTTGCTGAGATTTCTCTC | Intron 1 58 138797 | 138816 | 689
532388 | GAACATATGTCCATAGAATG | Intron 1 57 141700 | 141719 | 690
532389 | GAACAGGCTATGTAATCAAA | Intron 1 68 143021 | 143040 | 691
532390 | TTTTTATTACTGTGCAAACC | Intron 1 41 143878 | 143897 | 692
532391 | ACTGAGGGTGGAAATGGAAA | Intron 2 23 145059 | 145078 | 693
532392 | ATGCCATACTTTTCATTTCA | Intron 2 87 146351 | 146370 | 694
532393 | TCTTTAAAGATTTCCTATGC | Intron 2 66 146367 | 146386 | 695
532394 | TCACAATTAAATTATGTTTA | Intron 2 47 149858 | 149877 | 696
532395 | TTTGCCATCACCAAACACCA | Intron 2 94 150972 | 150991 | 697
532396 | TCAGAATGCTGAAGGATGGG | Intron 2 70 152208 | 152227 | 698
532397 | ACAATTGCAGGAGAGAACTG | Intron 2 57 152296 | 152315 | 699
532398 | GTTCAGTCACCTGGAAAGAG | Intron 2 62 152549 | 152568 | 700
532399 | CGGAGTTCAGTCACCTGGAA | Intron 2 77 152553 | 152572 | 701
532400 | AATCTAAAGTTCAATGTCCA | Intron 2 77 152752 | 152771 | 702
532401 | CCACCTTTGGGTGAATAGCA | Intron 2 95 153921 | 153940 | 703
532402 | CAACATCAAAAGTTTCCACC | Intron 2 81 153936 | 153955 | 704
532403 | AAGCTTCTATCAACCAACTG | Intron 2 87 154093 | 154112 | 705
532404 | ACCATTITCTAATAATTCAC | Intron 2 46 154502 | 154521 | 706
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532405 | ACCTGCACTTGGACAACTGA | Intron 2 60 154727 | 154746 | 707
532406 | GTCAGTGCTTTGGTGATGTA | Intron 2 11 155283 | 155302 | 708
532407 | TAGAAGCACAGGAACTAGAG | Intron 2 68 155889 | 155908 | 709
532408 | TITAATTTITATTAGAAGCAC | Intron 2 14 155900 | 155919 | 710
532409 | GAGCAAGAATTAAGAAAATC | Intron 2 29 155973 | 155992 | 711
532410 | CTCTGCAGTCATGTACACAA | Intron 2 93 156594 | 156613 | 712
532411 | GCTTGGTTTGTCAATCCTTT | Intron 2 95 156889 | 156908 | 713
532412 | GTTCTCAAGCAGGAGCCATT | Intron 2 70 157330 | 157349 | 714
532413 | AGGGTGATCTTCCAAAACAA | Intron 2 87 158612 | 158631 | 715
532414 | TCTCCTATGCTTCCTTTAAT | Intron 2 25 158813 | 158832 | 716
532415 | GACATAAATATGTTCACTGA | Intron 2 81 159216 | 159235 | 717
532416 | TTACTGAGTGACAGTACAGT | Intron 2 65 161588 | 161607 | 718
532417 | CCAGGCACCAGCACAGGCAC | Intron 2 47 161950 | 161969 | 719
532418 | TTAATGTCAGTAGAAAGCTG | Intron 2 0 162349 | 162368 | 720
532419 | GCAGGTGGAAAGAAGATGTC | Intron 2 50 162531 | 162550 | 721
532420 | GCCAGGGTCTTTACAAAGTT | Intron 2 93 162751 | 162770 | 722
532421 | CATTACCTTTGTACATGTAC | Intron 2 83 164839 | 164858 | 723
532422 | GAAGCAACTTCTCTGAGGTC | Intron 2 68 165040 | 165059 | 724
532423 | GCCTGGCAAGAAGGGCCCTT | Intron 2 56 165856 | 165875 | 725
532424 | ACACATGTTTTTAAATTTAT | Intron 2 21 166241 | 166260 | 726
532425 | TCACAATGCACTAAAAGAAA | Intron 2 53 168760 | 168779 | 727
532426 | TCCCAATGACTTACTGTAGA | Intron 2 78 169073 | 169092 | 728
532427 | TAAGCATTTATGGAGGAATG | Intron 2 46 169134 | 169153 | 729
532428 | TGAGGTGGGTGGCCAACAGG | Intron 2 66 170081 | 170100 | 730
532429 | GTTTTTCATTTITGATTGCAG | Intron 2 88 170158 | 170177 | 731
532430 | AGCTCAAGTGTTTTTCATTT | Intron 2 64 170167 | 170186 | 732
532431 | CAATGTCACAGCTGTTTCCT | Intron 2 62 170272 | 170291 | 733
532432 | GAACTTTGGAGGCTTTTAGA | Intron 2 55 170703 | 170722 | 734
532433 | TGTATGCCCCAAACTCCCAT | Intron 2 83 171431 | 171450 | 735
532434 | ACACAAATAAGGGAATAATA | Intron 2 24 171549 | 171568 | 736
532435 | TAGTTCAGCCACTATGGAAA | Intron 2 47 171926 | 171945 | 737
532436 | CTCCAAATTCCAGTCCTAGG | Intron 2 93 172746 | 172765 | 738
532437 | AGTTGGCACTGCTATATCAG | Intron 2 66 173668 | 173687 | 739
532438 | GGCCTTAGATTGTAAGTTTT | Intron 2 69 174122 | 174141 | 740
532439 | TTTTAGTATTATTGTAGGAA | Intron 2 16 174188 | 174207 | 741
532440 | TTTCATTAATGAAACCTGAT | Intron 2 39 174812 | 174831 | 742
532441 | CCCTCAGCTGCCTCTTCAAT | Intron 2 51 175014 | 175033 | 743
532442 | TATTGTATCCTGGCCCCTAA | Intron 2 68 175689 | 175708 | 744
532443 | AGAACAAGAGCCTAGAAQGTA | Intron 2 35 176592 | 176611 | 745
532444 | GTGACTATGTCACTGAATTT | Intron 2 14 176918 | 176937 | 746
532445 | GCCCTACCCAGCAGCCTGTG | Intron 2 79 177540 | 177559 | 747
532446 | CAAACATAAAGAGAGTTCCA | Intron 2 79 177811 | 177830 | 748
532447 | CTTTAAATGAAGTAGAGCTC | Intron 2 0 178090 | 178109 | 749
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532448 | CTGTTCAAAGAATGCAGGCC | Intron 2 70 178905 | 178924 | 750
532449 | GTCTAGCCTAACAGAGATAT | Intron 2 47 179137 | 179156 | 751
532450 | AAAGAGTGATGTCTAGCCTA | Intron 2 55 179147 | 179166 | 752
532451 | CACTTCTITACTCCTTTGAGG | Intron 2 50 179631 | 179650 | 753
532452 | TTCCACAAGAAACTCAGTTT | Intron 2 56 181514 | 181533 | 754
532453 | AGAAATGCCAAAGATAGCTC | Intron 2 56 182105 | 182124 | 755

Table 12
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intron 2 of SEQ ID NO: 2
SEQ SEQ
1D 1D SE

IE;)S Sequence inhiob/(i)tion NO:2 | NO:2 IDQ
Start Stop NO

Site Site
533249 | AGCAGAGGATCTCAGCTGCA 84 146241 | 146260 | 756
533250 | AATCCCTGCTCAAGTGCTAC 75 147259 | 147278 | 757
533251 | AAATCCCTGCTCAAGTGCTA 71 147260 | 147279 | 758
533252 | AAAATCCCTGCTCAAGTGCT 73 147261 | 147280 | 759

533253 | AGAAAATCCCTGCTCAAGTG 56 147263 | 147282 | 760
533254 | AAGAAAATCCCTGCTCAAGT 58 147264 | 147283 | 761
533255 | CAAGAAAATCCCTGCTCAAG 46 147265 | 147284 | 762

533256 | CTGATATTGTAATTCTTGGT 91 148059 | 148078 | 763
533257 | CCTGATATTGTAATTCTITGG 90 148060 | 148079 | 764
533258 | GCCTGATATTGTAATTCTTG 94 148061 | 148080 | 765
533259 | ATGCCTGATATTGTAATTCT 91 148063 | 148082 | 766
533260 [ AATGCCTGATATTGTAATTC 74 148064 | 148083 | 767
533261 | CAATGCCTGATATTGTAATT 76 148065 | 148084 | 768
533262 | AATTATGTGCTTTGCCTGCA 92 148904 | 148923 | 769
533263 | CAATTATGTGCTTTGCCTGC 83 148905 | 148924 | 770
533264 | TCAATTATGTGCTTTGCCTG 83 148906 | 148925 | 771
533265 [ TGTCAATTATGTGCTTTGCC 91 148908 | 148927 | 772
533266 | ATGTCAATTATGTGCTTTGC 83 148909 | 148928 | 773
533267 | GATGTCAATTATGTGCTTTG 74 148910 | 148929 | 774
533268 | CTGGTGACTCTGCCTGATGA 77 151385 | 151404 | 775
533269 [ GCTGGTGACTCTGCCTGATG 87 151386 | 151405 | 776
533270 | TGCTGGTGACTCTGCCTGAT 89 151387 | 151406 | 777
533271 | GCTGCTGGTGACTCTGCCTG 94 151389 | 151408 | 778
533272 | GGCTGCTGGTGACTCTGCCT 77 151390 | 151409 | 779
533273 | TGGCTGCTGGTGACTCTGCC 82 151391 | 151410 | 780

533274 | GCTGAAGGATGGGCATCCAG 85 152201 | 152220 | 781
533275 | TGCTGAAGGATGGGCATCCA 85 152202 | 152221 | 782
533276 | ATGCTGAAGGATGGGCATCC 78 152203 | 152222 | 783
533277 | GAATGCTGAAGGATGGGCAT 66 152205 | 152224 | 734
533278 | AGAATGCTGAAGGATGGGCA 81 152206 | 152225 | 785
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533279 | CAGAATGCTGAAGGATGGGC 85 152207 | 152226 | 786

533280 | TCCAGTAGTCAATATTATTT 87 153001 | 153020 | 787
533281 | ATCCAGTAGTCAATATTATT 85 153002 | 153021 | 788
533282 | TATCCAGTAGTCAATATTAT 69 153003 | 153022 | 789
533283 | GTTATCCAGTAGTCAATATT 77 153005 | 153024 | 790
533284 | GGTTATCCAGTAGTCAATAT 85 153006 | 153025 | 791
533285 [ TGGTTATCCAGTAGTCAATA 86 153007 | 153026 | 792

533286 | CAACTTGAGGACAATAAGAG 35 155591 | 155610 | 793
533287 | TCAACTTGAGGACAATAAGA 62 155592 | 155611 | 794
533288 | CTCAACTTGAGGACAATAAG 86 155593 | 155612 | 795
533289 | AACTCAACTTGAGGACAATA 82 155595 | 155614 | 796
533290 [ TAACTCAACTTGAGGACAAT 66 155596 | 155615 | 797
533291 | ATAACTCAACTTGAGGACAA 87 155597 | 155616 | 798
533292 | CAGGAAGAAAGGAACCTTAG 77 156391 | 156410 | 799
533293 | CCAGGAAGAAAGGAACCTTA 84 156392 | 156411 | 800
533294 | ACCAGGAAGAAAGGAACCTT 86 156393 | 156412 | 801
533295 | AGACCAGGAAGAAAGGAACC 74 156395 | 156414 | 802
533296 | TAGACCAGGAAGAAAGGAAC 59 156396 | 156415 | 803
533297 | ATAGACCAGGAAGAAAGGAA 65 156397 | 156416 | 804
533298 | TACAATGCACAGGACACGCC 73 157198 | 157217 | 805
533299 | CTACAATGCACAGGACACGC 85 157199 | 157218 | 806
533300 | GCTACAATGCACAGGACACG 83 157200 | 157219 | 807
533301 | ATGCTACAATGCACAGGACA 89 157202 | 157221 | 808
533302 | TATGCTACAATGCACAGGAC 82 157203 | 157222 | 809
533303 | ATATGCTACAATGCACAGGA 84 157204 | 157223 | 810

533304 | CTGATATTTATTGCTGTACG 76 158006 | 158025 | 811
533305 | CTCTGATATTTATTGCTGTA 30 158008 | 158027 | 812
533306 | TCTCTGATATTTATTGCTGT 86 158009 | 158028 | 813
533307 | GTCTICTGATATTTATTGCTG 80 158010 | 158029 | 814

533308 | CCAGAAGAATTACCCATGCA 85 165550 | 165569 | 815
533309 | TCCAGAAGAATTACCCATGC 84 165551 | 165570 | 816
533310 | TTCCAGAAGAATTACCCATG 81 165552 | 165571 | 817
533311 | TCTTCCAGAAGAATTACCCA 58 165554 | 165573 | 818
533312 | ATCTTCCAGAAGAATTACCC 64 165555 | 165574 | 819
533313 | CATCTTCCAGAAGAATTACC 58 165556 | 165575 | 820

533314 | TTTCTGCAGTATCCTAGCCT 78 166350 | 166369 | 821
533315 | GTTTCTGCAGTATCCTAGCC 88 166351 | 166370 | 822
533316 | AGTTTCTGCAGTATCCTAGC 86 166352 | 166371 | 823
533317 | TCAGTTTCTGCAGTATCCTA 88 166354 | 166373 | 824
533318 | TTCAGTTTCTGCAGTATCCT 87 166355 | 166374 | 825
533319 | TTTCAGTTTCTGCAGTATCC 80 166356 | 166375 | 826
533320 [ GITTCCATTTTCTTGATTCC 70 169601 | 169620 | 827
533321 | TGTTTCCATTTTCTTGATTC 54 169602 | 169621 | 828

89



WO 2015/002971 PCT/US2014/045088

533322 | GTGTTTCCATTTTCTTGATT 55 169603 | 169622 | 829
533323 | TGGTGTTTCCATTTTCTTGA 73 169605 | 169624 | 830
533324 | ATGGTGTTTCCATTTTCTTG 76 169606 | 169625 | 831
533325 | AATGGTGTTTCCATTTICTT 78 169607 | 169626 | 832
Table 13
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 2 and 3 of SEQ ID NO: 2
SEQ SEQ
ID ID
IEIIOS Sequence ;l;agii[ inhiobAi)tion NO:2 | NO:2 SEI\?OID
Start Stop
Site Site

533326 | AACCCATTTCATCCATTTAA | Intron 2 93 175369 | 175388 833

533327 | GAACCCATTTCATCCATTTA | Intron 2 83 175370 | 175389 834

533328 | GGAACCCATTTCATCCATTT | Intron 2 92 175371 | 175390 835

533329 | TAGGAACCCATTTCATCCAT | Intron 2 91 175373 | 175392 836

533330 | GTAGGAACCCATTTCATCCA | Intron 2 95 175374 | 175393 837

533331 | GGTAGGAACCCATTTCATCC | Intron 2 92 175375 | 175394 838

533332 | TGAGGGATTGCCTCAGTAGC | Intron 2 66 179616 | 179635 839

533333 | TTGAGGGATTGCCTCAGTAG | Intron 2 72 179617 | 179636 840

533334 | TTTGAGGGATTGCCTCAGTA | Intron 2 67 179618 | 179637 841

533335 | CCTTTGAGGGATTGCCTCAG | Intron 2 74 179620 | 179639 842

533336 | TCCTTITGAGGGATTGCCTCA | Intron 2 66 179621 | 179640 843

533337 | CTCCTTTGAGGGATTGCCTC | Intron 2 76 179622 | 179641 844

533338 | AACTTAGGACTTGGGACATT | Intron 2 64 184575 | 184594 845

533339 | TAACTTAGGACTTGGGACAT | Intron 2 54 184576 | 184595 846

533340 | CTAACTTAGGACTTGGGACA | Intron 2 63 184577 | 184596 847

533341 | CACTAACTTAGGACTTGGGA | Intron 2 82 184579 | 184598 848

533342 | TCACTAACTTAGGACTTGGG | Intron 2 77 184580 | 184599 849

533343 | GTCACTAACTTAGGACTTGG | Intron 2 83 184581 | 184600 850

533344 | TGGGCTAGATCAGGATTGGT | Intron 2 g1 188617 | 188636 851

533345 | ATGGGCTAGATCAGGATTGG | Intron 2 70 188618 | 188637 852

533346 | CATGGGCTAGATCAGGATTG | Intron 2 64 188619 | 188638 853

533347 | ACCATGGGCTAGATCAGGAT | Intron 2 82 188621 | 188640 854

533348 | TACCATGGGCTAGATCAGGA | Intron 2 88 188622 | 188641 855

533349 | CTACCATGGGCTAGATCAGG | Intron 2 87 188623 | 188642 856

533350 | ATGAGCTTAGCAGTCACTTA | Intron 2 83 189482 | 189501 857

533351 | CATGAGCTTAGCAGTCACTT | Intron 2 87 189483 | 189502 858

533352 | CCATGAGCTTAGCAGTCACT | Infron 2 92 189484 | 189503 859

533353 | GTCTCAGCAAACCTGGGATA | Intron 2 84 190283 | 190302 860

533354 | TGTCTCAGCAAACCTGGGAT | Intron 2 82 190284 | 190303 861

533355 | ATGTCTCAGCAAACCTGGGA | Intron 2 81 190285 | 190304 862

533356 | GAATGTCTCAGCAAACCTGG | Infron 2 76 190287 | 190306 863

533357 | GGAATGTCTCAGCAAACCTG | Intron 2 82 190288 | 190307 864
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533358 | AGGAATGTCTCAGCAAACCT | Intron 2 85 190289 | 190308 865

533359 | TACAGACATAGCTCTAACCT | Intron 2 79 191139 | 191158 866

533360 | ATACAGACATAGCTCTAACC | Infron 2 79 191140 | 191159 867

533361 | GATACAGACATAGCTCTAAC | Intron 2 71 191141 | 191160 868

533362 | TGGATACAGACATAGCTCTA | Intron 2 79 191143 | 191162 869

533363 | CTGGATACAGACATAGCTCT | Intron 2 82 191144 | 191163 870

533364 | GCTGGATACAGACATAGCTC | Intron 2 95 191145 | 191164 871

533365 | ACACTGTTTGTGAGGGTCAA | Intron 2 87 191939 | 191958 872

533366 | AACACTGTTTGTGAGGGTCA | Intron 2 81 191940 | 191959 873

533367 | CAACACTGTTTGTGAGGGTC | Intron 2 85 191941 | 191960 874

533368 | AACAACACTGTTTGTGAGGG | Intron 2 65 191943 | 191962 875

533369 | AAACAACACTGTTTGTGAGG | Intron 2 76 191944 | 191963 876

533370 | CAAACAACACTGTTTGTGAG | Intron 2 67 191945 | 191964 877

533371 | TTCAAGTTTAGGATCTGCAG | Intron 2 73 196536 | 196555 878

533372 | CTTCAAGTTTAGGATCTGCA | Intron 2 88 196537 | 196556 879

533373 | GCTTCAAGTTTAGGATCTGC | Intron 2 86 196538 | 196557 880

533374 | GGGCTTCAAGTTTAGGATCT | Intron 2 67 196540 | 196559 881

533375 | AGGGCTTCAAGTTTAGGATC | Intron 2 66 196541 | 196560 882

533376 | CAGGGCTTCAAGTTTAGGAT | Intron 2 74 196542 | 196561 883

533377 | TGTGGCTTTAATTCACTAAT | Intron 2 84 198145 | 198164 884

533378 | ATGTGGCTTTAATTCACTAA | Intron 2 86 198146 | 198165 885

533379 | TATGTGGCTTTAATTCACTA | Intron 2 79 198147 | 198166 886

533380 | GGTATGTGGCTTTAATTCAC | Intron 2 83 198149 | 198168 887

533381 | TGGTATGTGGCTTTAATTCA | Intron 2 81 198150 | 198169 888

533382 | GTGGTATGTGGCTTTAATTC | Intron 2 86 198151 | 198170 889

533383 | TCTGTGTTCAGTTGCATCAC | Intron 2 75 199817 | 199836 890

533384 | TTCTGTGTTCAGTTGCATCA | Intron 2 82 199818 | 199837 891

533385 | GTTCTGTGTTCAGTTGCATC | Intron 2 86 199819 | 199838 892

533386 | GTACTCATGAGGAGGCACTT | Intron 2 &1 201413 | 201432 893

533387 | GGTACTCATGAGGAGGCACT | Intron 2 82 201414 | 201433 894

533388 | TGGTACTCATGAGGAGGCAC | Intron 2 78 201415 | 201434 895

533389 | ATTGGTACTCATGAGGAGGC | Intron 2 64 201417 | 201436 896

533390 | AATTGGTACTCATGAGGAGG | Intron 2 47 201418 | 201437 897

533391 | CAATTGGTACTCATGAGGAG | Intron 2 54 201419 | 201438 898

533392 | AAACTCTGCAACTCCAACCC | Intron 2 69 205549 | 205568 899

533393 | GAAACTCTGCAACTCCAACC | Intron 2 64 205550 | 205569 900

533394 | GGAAACTCTGCAACTCCAAC | Intron 2 83 205551 | 205570 901

533395 | ATGGAAACTCTGCAACTCCA | Intron 2 88 205553 | 205572 902

533396 | CATGGAAACTCTGCAACTCC | Intron 2 70 205554 | 205573 903

533397 | TCATGGAAACTCTGCAACTC | Intron 2 69 205555 | 205574 904

533398 | ACATCTGGATGTGAGGCTCG | Intron 3 64 210559 | 210578 905

533399 | CACATCTGGATGTGAGGCTC | Intron 3 84 210560 | 210579 906

533400 | GTCACATCTGGATGTGAGGC | Intron 3 75 210562 | 210581 907
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533401 | TGTCACATCTGGATGTGAGG | Intron 3 51 210563 | 210582 908

533402 | CTGTCACATCTGGATGTGAG | Intron 3 30 210564 | 210583 909

Table 14
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 2 and 3 of SEQ ID NO: 2
SI];:)Q SEQID | cp
ISIS Target % ] NO: 2
NO Sequence region | inhibition NO: 2 Stop 1D
Start . NO
site_ | S

523715 | GTCAATTATGTGCTTTGCCT Intron 2 91 148907 | 148926 910

523716 | ACATTCAAAATTCTTCCTTG Intron 2 50 149787 | 149806 011

523717 | ATCCTGCATATATTTTATTG Intron 2 20 150588 | 150607 912
523718 | CTGCTGGTGACTCTGCCTGA | Intron2 77 151388 | 151407 913
523719 | AATGCTGAAGGATGGGCATC | Intron2 66 152204 | 152223 914
523720 | TTATCCAGTAGTCAATATTA | Intron2 71 153004 | 153023 915
523721 | TCTCATGTTAAAGTTCTTAA Intron 2 48 153831 | 153850 916
523722 | TGCACTTGGACAACTGATAG | Intron2 29 154724 | 154743 917
523723 | ACTCAACTTGAGGACAATAA | Intron2 88 155594 | 155613 018
523724 | GACCAGGAAGAAAGGAACCT | Intron2 72 156394 | 156413 919
523725 | TGCTACAATGCACAGGACAC | Intron2 80 157201 | 157220 920
523726 | TCTGATATTTATTGCTGTAC Intron 2 73 158007 | 158026 921
523727 | ATGCTTCCTTTAATAAATGT Intron 2 0 158807 | 158826 922

523728 | AACATTTAGAACCTAGGAGA | Intron2 20 159610 | 159629 923

523729 | CAAGCTTGCAAGTAGGAAAA | Intron2 51 160410 | 160429 024

523730 | CCAGGCTGTTCATGCCAAGG | Intron2 26 161248 | 161267 925
523731 | CCTGCCAAGGGCAAGCCAGG | Intron2 17 162064 | 162083 926
523732 | TTTCACCTGGTGACTGGAAG | Intron2 51 163019 | 163038 927
523733 | ATTTTCTACCATCAAAGAGA | Intron2 4 163943 | 163962 928
523734 | GATTAAGTTTTCTTTAAAAA | Intron2 0 164746 | 164765 929
523735 | CTTCCAGAAGAATTACCCAT | Intron2 56 165553 | 165572 930
523736 | CAGTTTCTGCAGTATCCTAG | Intron2 77 166353 | 166372 931
523737 | TATTTTGAAAATGAGATTCA | Intron2 0 167195 | 167214 932
523738 | GTGGCCCGAGTAAAGATAAA | Intron?2 21 167995 | 168014 933
523739 | CCTGTCAATCCTCTTATATG Intron 2 37 168804 | 168823 034

523740 | GGTGTTTCCATTTTCTTGAT Intron 2 65 169604 | 169623 935

523741 | ACAGGGTCAAAAGTTCACTT | Intron2 44 170407 | 170426 936

523742 | TAGGAAAGCTGAGAGAATCC | Intron 2 35 171207 | 171226 937
523743 | AGCATATGAAAAAATACTCA | Intron2 0 172101 | 172120 038
523744 | CTTCAGAAATCAGCATCTGA | Intron?2 45 172937 | 172956 939
523745 | TTACAAGTGACAGTGTTTGT Intron 2 28 173737 | 173756 940
523746 | ATCAGACCCTGAAGAATTTA | Intron2 29 174560 | 174579 941
523747 | AGGAACCCATTTCATCCATT Intron 2 83 175372 | 175391 942
523748 | CACATTGGTAACTTAAAGTT Intron 2 18 176263 | 176282 043
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523749 | TATTATCTGACTCATTTCTG Intron 2 16 177072 | 177091 944
523750 | AAATAAGACAAAGAAAATTC | Intron2 0 177872 | 177891 945
523751 | TTTTAAAAATAACCAATTCA | Intron2 0 178788 | 178807 946
523752 | CTTTGAGGGATTGCCTCAGT Intron 2 66 179619 | 179638 947
523753 | ACAGTCCTCATGAACAGATT | Intron2 37 180513 | 180532 948
523754 | ACTATCATTAATAATATTGT Intron 2 0 181323 | 181342 949
523755 | ATCTAGATTTGCCTTATAAG | Intron2 27 182123 | 182142 950
523756 | TGGTTGAGGAAGACAGTCTC | Intron2 16 182962 | 182981 951

523757 | TGGCTCATAACTTCCTTAGC | Intron2 43 183762 | 183781 952

523758 | ACTAACTTAGGACTTGGGAC | Intron2 72 184578 | 184597 953

523759 | CTTATAGCATTACTAAGTGG | Intron?2 49 185403 | 185422 954
523760 | TGGTGGCAGGAGAGAGGGAA | Intron 2 48 186203 | 186222 955
523761 | TTTGCCAGGAAATCTTGAAA | Intron2 35 187003 | 187022 956
523762 | ATAACTTTTCTCTGAAATTT Intron 2 8 187803 | 187822 957
523763 | CCATGGGCTAGATCAGGATT | Intron?2 59 188620 | 188639 958
523764 | TGAGCTTAGCAGTCACTTAG | Intron2 62 189481 | 189500 959

523765 | AATGTCTCAGCAAACCTGGG | Intron2 62 190286 | 190305 960

523766 | GGATACAGACATAGCTCTAA | Intron2 75 191142 | 191161 961

523767 | ACAACACTGTTTGTGAGGGT | Intron?2 66 191942 | 191961 962
523768 | TCTATTTTCTAATAGCTGTT Intron 2 49 192742 | 192761 963
523769 | GGCCCCACCTCTGACCTTCA | Intron?2 7 193542 | 193561 964
523770 | TGGTAAAGCTAGAAAAAAAA | Intron2 0 194346 | 194365 965
523771 | AAGTGGTAAATATGATCACA | Intron2 23 195159 | 195178 966
523772 | GGCTTCAAGTTTAGGATCTG | Intron2 52 196539 | 196558 967
523773 | TTGTITGACACTCICTTTTGG Intron 2 18 197348 | 197367 968
523774 | GTATGTGGCTTTAATTCACT Intron 2 71 198148 | 198167 969
523775 | AATTAGTTGTTTTGGCAAAT Intron 2 14 198988 | 199007 970
523776 | CTGTGTTCAGTITGCATCACG Intron 2 75 199816 | 199835 971
523777 | AATGTGGAAGTTTCCTAACA | Intron2 15 200616 | 200635 972
523778 | TTGGTACTCATGAGGAGGCA | Intron2 58 201416 | 201435 973
523779 | TTTCTCTGTGTTTAAAATTG Intron 2 13 202308 | 202327 974
523780 | GTAAAGCACAATGAACAAAA | Intron2 21 203115 | 203134 975
523781 | ATCACAGATCTTTGCTACAA | Intron2 51 203915 | 203934 976

523782 | TCCTGCCTTTCTGAACCAAA | Intron2 50 204721 | 204740 977

523783 | TGGAAACTCTGCAACTCCAA | Intron2 58 205552 | 205571 978

523784 | ACACAGTAGGGAACAATTTT | Intron?2 206412 | 206431 979

523785 | AGACAGATGGTGAAATGATG | Intron 2 207219 | 207238 980

523787 | CTTAGATAAATACTTCAAGA | Intron3 208938 | 208957 982

8
0
523786 | AAACAGAAAGAGAAGAAAAC | Intron 2 0 208117 | 208136 981
0
0

523788 | AGCCACTTCTTTTACAACCT Intron 3 209742 | 209761 083

523789 | TCACATCTGGATGTGAGGCT | Intron3 80 210561 | 210580 084
523790 | GACTGAAACTTAAAGGTGGG | Intron 3 7 211399 | 211418 985
523791 | AAAGATGTGCAATCATCTAA | Intron3 44 212204 | 212223 086

93



WO 2015/002971 PCT/US2014/045088

Table 15
Inhibition of GHR mRNA by 3-10-4 MOE gapmers targeting introns 2 and 3 of SEQ ID NO: 2
SEQ SEQ SEQ
ISIS S N Target % ID NO: | ID NO: D
NO equence region | inhibition | 2 Start | 2 Stop
. . NO
Site Site

539360 | GCTGGTGACTCTGCCTG | Intron 2 95 151389 | 151405 | 987
539361 | TGCTGGTGACTCTGCCT | Intron 2 95 151390 | 151406 | 988
539362 | CTGCTGGTGACTCTGCC | Intron 2 93 151391 | 151407 | 989
539363 | AGTAGTCAATATTATTT | Intron2 31 153001 | 153017 | 990
539364 | CAGTAGTCAATATTATT | Intron2 13 153002 | 153018 | 991
539365 | CCAGTAGTCAATATTAT | Intron 2 34 153003 | 153019 | 992
539366 | CCTTTGGGTGAATAGCA | Intron2 64 153921 | 153937 | 993
539367 | ACCTTTGGGTGAATAGC | Intron 2 78 153922 | 153938 | 994
539368 | CACCTTTGGGTGAATAG | Intron 2 40 153923 | 153939 | 995
539369 | CAACTTGAGGACAATAA | Intron 2 38 155594 | 155610 | 996
539370 | TCAACTTGAGGACAATA | Intron2 63 155595 | 155611 | 997
539371 | CTCAACTTGAGGACAAT | Intron 2 81 155596 | 155612 | 998
539372 | CAGGAAGAAAGGAACCT | Intron 2 70 156394 | 156410 | 999
539373 | CCAGGAAGAAAGGAACC | Intron 2 59 156395 | 156411 | 1000
539374 | ACCAGGAAGAAAGGAAC | Intron 2 43 156396 | 156412 | 1001
539375 | TGCAGTCATGTACACAA | Intron2 93 156594 | 156610 | 1002
539376 | CTGCAGTCATGTACACA | Intron 2 91 156595 | 156611 | 1003
539377 | TCTGCAGTCATGTACAC | Intron 2 87 156596 | 156612 | 1004
539378 | TGGTTTGTCAATCCTTT | Intron2 95 156889 | 156905 | 1005
539379 | TTGGTTTGTCAATCCTT | Intron2 97 156890 | 156906 | 1006
539380 | CTTGGTTTGTCAATCCT | Intron2 97 156891 | 156907 | 1007
539381 | TACAATGCACAGGACAC | Intron 2 65 157201 | 157217 | 1008
539382 | CTACAATGCACAGGACA | Intron 2 85 157202 | 157218 | 1009
539383 | GCTACAATGCACAGGAC | Intron2 96 157203 | 157219 | 1010
539384 | GATATTTATTGCTGTAC | Intron2 43 158007 | 158023 | 1011
539385 | TGATATTTATTGCTGTA | Intron 2 35 158008 | 158024 | 1012
539386 | CTGATATTTATTGCTGT | Intron 2 38 158009 | 158025 | 1013
539387 | AGGGTCTTTACAAAGTT | Intron2 61 162751 | 162767 | 1014
539388 | CAGGGTCTTTACAAAGT | Intron2 65 162752 | 162768 | 1015
539389 | CCAGGGTCTTTACAAAG | Intron 2 88 162753 | 162769 | 1016
539390 | TTCTGCAGTATCCTAGC | Intron2 72 166352 | 166368 | 1017
539391 | TTTCTGCAGTATCCTAG | Intron2 53 166353 | 166369 | 1018
539392 | GTTTCTGCAGTATCCTA | Intron2 84 166354 | 166370 | 1019
539393 | AGTTTCTGCAGTATCCT | Intron2 78 166355 | 166371 | 1020
539394 | CAGTTTCTGCAGTATCC | Intron2 77 166356 | 166372 | 1021
539395 | CAAATTCCAGTCCTAGG | Intron2 60 172746 | 172762 | 1022
539396 | CCAAATTCCAGTCCTAG | Intron2 75 172747 | 172763 | 1023
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539397 | TCCAAATTCCAGTCCTA | Intron2 62 172748 | 172764 | 1024
539398 | AACCCATTTCATCCATT | Intron2 82 175372 | 175388 | 1025
539399 | GAACCCATTTCATCCAT | Intron2 86 175373 | 175389 | 1026
539400 | GGAACCCATTTCATCCA | Intron2 84 175374 | 175390 | 1027
539401 | GCTTCATGTCTTTCTAG | Intron2 88 189119 | 189135 | 1028
539402 | TGCTTCATGTCTTTCTA | Intron2 77 189120 | 189136 | 1029
539403 | GTGCTTCATGTCTTTCT Intron 2 95 189121 | 189137 | 1030
539404 | TGAGCTTAGCAGTCACT | Intron 2 92 189484 | 189500 | 1031
539405 | CATGAGCTTAGCAGTCA | Intron2 82 189486 | 189502 | 1032
539406 | TACAGACATAGCTCTAA | Intron2 45 191142 | 191158 | 1033
539407 | ATACAGACATAGCTCTA | Intron2 53 191143 | 191159 | 1034
539408 | GATACAGACATAGCTCT | Intron 2 67 191144 | 191160 | 1035
539409 | TGTGGCTTTAATTCACT | Intron2 70 198148 | 198164 | 1036
539410 | ATGTGGCTTTAATTCAC | Intron2 40 198149 | 198165 | 1037
539411 | TATGTGGCTTTAATTCA | Intron2 35 198150 | 198166 | 1038
539412 | TGTTCAGTTGCATCACG | Intron2 84 199816 | 199832 | 1039
539413 | GTGTTCAGTTGCATCAC | Intron2 80 199817 | 199833 | 1040
539414 | TGTGTTCAGTTGCATCA | Intron2 74 199818 | 199834 | 1041

539415 | CATCTGGATGTGAGGCT | Intron 3 82 210561 | 210577 | 1042
539416 | ACATCTGGATGTGAGGC | Intron 3 86 210562 | 210578 | 1043
539417 | CACATCTGGATGTGAGG | Intron 3 55 210563 | 210579 | 1044

539418 | TCAGGTAATTTCTGGAA | Intron 3 35 219019 | 219035 | 1045
539419 | CTCAGGTAATTTCTGGA | Intron 3 44 219020 | 219036 | 1046

539420 | TCTCAGGTAATTTCTGG | Intron 3 31 219021 | 219037 | 1047
539421 | TTGCTTATTTACCTGGG | Intron 3 0 225568 | 225584 | 1048
539422 | TTTGCTTATTTACCTGG | Intron 3 38 225569 | 225585 | 1049
539423 | TTTTGCTTATTTACCTG | Intron3 33 225570 | 225586 | 1050
539424 | ATGATGTTACTACTACT | Intron 3 29 229618 | 229634 | 1051
539425 | AATGATGITACTACTAC | Intron 3 10 229619 | 229635 | 1052
539426 | CAATGATGTTACTACTA | Intron3 0 229620 | 229636 | 1053
539427 | CCCCTAGAGCAATGGTC | Intron 3 67 232826 | 232842 | 1054
539428 | CCCCCTAGAGCAATGGT | Intron 3 65 232827 | 232843 | 1055
539429 | TCCCCCTAGAGCAATGG | Intron 3 45 232828 | 232844 | 1056

539430 | TCAATTGCAGATGCTCT | Intron 3 78 237675 | 237691 | 1057
539431 | CTCAATTGCAGATGCTC | Intron 3 82 237676 | 237692 | 1058
539432 | GCTCAATTGCAGATGCT | Intron 3 92 237677 | 237693 | 1059
539433 | AGCTCAATTGCAGATGC | Intron 3 85 237678 | 237694 | 1060
539434 | GTATATTCAGTCCAAGG | Intron 3 73 248231 | 248247 | 1061
539435 | AGTATATTCAGTCCAAG | Intron 3 70 248232 | 248248 | 1062
539436 | CAGTATATTCAGTCCAA | Intron 3 40 248233 | 248249 | 1063
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Table 16
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 1 and 3 of SEQ ID NO: 2
SEQ SEQ
1D ID
o
IEI%)S Sequence ;[ear;o:)er;[ inhilfi)tion NO:2 | NO:2 SEI\(IQOID
& Start Stop
Site Site

532502 | GAGTATTTCAGGCTGGAAAA | Intron 3 43 214623 | 214642 | 1064

26501 | 26520
533404 | GTAACTCAGGAATGGAAAAC | Intron 1 56 113035 | 113054 | 1065
121992 | 122011

26502 | 26521
533405 | AGTAACTCAGGAATGGAAAA | Intron 1 41 113036 | 113055 | 1066
121993 | 122012

26503 | 26522
533406 | AAGTAACTCAGGAATGGAAA | Intron 1 43 113037 | 113056 | 1067
121994 | 122013

143207 | 143226
143235 | 143254
143263 | 143282
143291 | 143310
533407 | GAGATTTCAAATAAATCTCA | Intron 1 0 143319 | 143338 1068
143347 | 143366
143375 | 143394
143403 | 143422
143431 | 143450

143459 | 143478

143208 | 143227
143236 | 143255
143264 | 143283
143292 | 143311
533408 | TGAGATTTCAAATAAATCTC | Intron 1 11 143320 | 143339 1069
143348 | 143367
143376 | 143395
143404 | 143423
143432 | 143451

143460 | 143479

143209 | 143228
143237 | 143256
143265 | 143284
533409 | GTGAGATTTCAAATAAATCT | Intron 1 0 143293 | 143312 | 1070
143321 | 143340
143349 | 143368
143377 | 143396
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143405 | 143424
143433 | 143452
143461 | 143480

143210 | 143229
143238 | 143257
143266 | 143285
143294 | 143313
533410 | TGTGAGATTTCAAATAAATC | Intron 1 0 143322 1 14334 1071
143350 | 143369
143378 | 143397
143406 | 143425
143434 | 143453

143462 | 143481

143183 | 143202
143211 | 143230
143239 | 143258
143267 | 143286
143295 | 143314
533411 | TTGTGAGATTTCAAATAAAT | Intron 1 10 143323 | 143342 | 1072
143351 | 143370
143379 | 143398
143407 | 143426
143435 | 143454
143463 | 143482

143184 | 143203
143212 | 143231
143240 | 143259
533412 | TTTGTGAGATTTCAAATAAA | Intron 1 0 143296 | 143315 1073
143324 | 143343
143352 | 143371
143380 | 143399

143464 | 143483

143185 | 143204
143213 | 143232
143241 | 143260
533413 | CTTTGTGAGATTTCAAATAA | Intron 1 20 143297 | 143316 1074
143325 | 143344
143353 | 143372
143381 | 143400

143465 | 143484

143186 | 143205
533414 | ACTTTGTGAGATTTCAAATA | Intron ] 57 143214 | 143233 | 1075
143242 | 143261
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143298 | 143317
143326 | 143345
143354 | 143373
143382 | 143401
143466 | 143485

143187 | 143206
143215 | 143234
143243 | 143262
533415 | CACTTTGTGAGATTTCAAAT | Intron 1 69 143299 | 143318 1076
143327 | 143346
143355 | 143374
143383 | 143402

143467 | 143486

533895 | AGTATTTCAGGCTGGAAAAA | Intron 3 35 214622 | 214641 | 1077

533896 | TGAGTATTTCAGGCTGGAAA | Intron 3 55 214624 | 214643 | 1078

533897 | TCTGAGTATTTCAGGCTGGA | Intron 3 71 214626 | 214645 | 1079

533898 | ATCTGAGTATTTCAGGCTGG | Intron 3 77 214627 | 214646 | 1080

533899 | TATCTGAGTATTTCAGGCTG | Intron 3 58 214628 | 214647 | 1081

533900 | TITTGTGTTATGCCTTGAGG | Intron 3 51 221483 | 221502 | 1082

533901 | TTTTTGTGTTATGCCTTGAG | Intron 3 55 221484 | 221503 | 1083

533902 | ATTTTTGTGTTATGCCTTGA | Intron3 57 221485 | 221504 | 1084

533903 | ATATTTTTGTGITATGCCTT | Intron3 56 221487 | 221506 | 1085

533904 | AATATTTTTGTGTTATGCCT | Intron3 61 221488 | 221507 | 1086

533905 | AAATATTTITTGTGTITATGCC | Intron 3 18 221489 | 221508 | 1087

533906 | TTGCTTATTTACCTGGGTAA | Intron 3 58 225565 | 225584 | 1088

533907 | TTTGCTTATTTACCTGGGTA | Intron3 64 225566 | 225585 | 1089

533908 | TTTTGCTTATTTACCTGGGT | Intron3 77 225567 | 225586 | 1090

533909 | CCTTTTGCTTATTTACCTGG | Intron 3 69 225569 | 225588 | 1091

533910 | GCCTTTITGCTITATTTACCTG | Intron3 69 225570 | 225589 | 1092

533911 | TGCCTTTTGCTTATTTACCT | Intron3 55 225571 | 225590 | 1093

533912 | ATGATGTTACTACTACTCAA | Intron3 60 229615 | 229634 | 1094

533913 | AATGATGTTACTACTACTCA | Intron 3 48 229616 | 229635 | 1095

533914 | CAATGATGTTACTACTACTC | Intron3 57 229617 | 229636 | 1096

533915 | TCCAATGATGTTACTACTAC | Intron 3 69 229619 | 229638 | 1097

533916 | TTCCAATGATGTTACTACTA | Intron3 74 229620 | 229639 | 1098

533917 | ATTCCAATGATGTTACTACT | Intron 3 74 229621 | 229640 | 1099

533918 | CCCCTAGAGCAATGGTCTAG | Intron 3 71 232823 | 232842 | 1100

533919 | CCCCCTAGAGCAATGGTCTA | Intron 3 44 232824 | 232843 | 1101

533920 | TCCCCCTAGAGCAATGGTCT | Intron 3 54 232825 | 232844 | 1102

533921 | TATCCCCCTAGAGCAATGGT | Intron 3 62 232827 | 232846 | 1103

533922 | ATATCCCCCTAGAGCAATGG | Intron 3 50 232828 | 232847 | 1104

533923 | AATATCCCCCTAGAGCAATG | Intron 3 61 232829 | 232848 | 1105

533924 | GCTCACATTTGGAAGACAGT | Intron 3 68 233623 | 233642 | 1106

98



WO 2015/002971 PCT/US2014/045088

533925 | GGCTCACATTTGGAAGACAG | Intron 3 74 233624 | 233643 | 1107

533926 | AGGCTCACATTTGGAAGACA | Intron 3 56 233625 | 233644 | 1108

533927 | AGAGGCTCACATTTGGAAGA | Intron 3 34 233627 | 233646 | 1109

533928 | TAGAGGCTCACATTTGGAAG | Intron 3 18 233628 | 233647 | 1110

533929 | TTAGAGGCTCACATTTGGAA | Intron 3 19 233629 | 233648 | 1111

533930 | CTCAATTGCAGATGCTCTGA | Intron3 66 237673 | 237692 | 1112

533931 | GCTCAATTGCAGATGCTCTG | Intron 3 72 237674 | 237693 | 1113

533932 | AGCTCAATTGCAGATGCTCT | Intron 3 74 237675 | 237694 | 1114

533933 | AAAGCTCAATTGCAGATGCT | Intron 3 66 237677 | 237696 | 1115

533934 | TAAAGCTCAATTGCAGATGC | Intron 3 59 237678 | 237697 | 1116

533935 | ATAAAGCTCAATTGCAGATG | Intron 3 23 237679 | 237698 | 1117

533936 | GTGAGTCCATTAAACCTCTT | Intron3 73 244873 | 244892 | 1118

533937 | TGTGAGTCCATTAAACCTCT | Intron3 73 244874 | 244893 | 1119

533938 | ACTGTGAGTCCATTAAACCT | Intron3 17 244876 | 244895 | 1120

533939 | AACTGTGAGTCCATTAAACC | Intron 3 19 244877 | 244896 | 1121

533940 | GAACTGTGAGTCCATTAAAC | Intron 3 28 244878 | 244897 | 1122

533941 | ATATTGAAAGGCCCATCAAA | Intron 3 13 246498 | 246517 | 1123

533942 | AATATTGAAAGGCCCATCAA | Intron 3 31 246499 | 246518 | 1124

533943 | AAATATTGAAAGGCCCATCA | Intron 3 51 246500 | 246519 | 1125

533944 | GAAAATATTGAAAGGCCCAT | Intron 3 22 246502 | 246521 1126

533945 | GGAAAATATTGAAAGGCCCA | Intron 3 42 246503 | 246522 | 1127

533946 | AGGAAAATATTGAAAGGCCC | Intron 3 28 246504 | 246523 | 1128

533947 | GTATATTCAGTCCAAGGATC | Intron 3 65 248228 | 248247 | 1129

533948 | AGTATATTCAGTCCAAGGAT | Intron 3 63 248229 | 248248 | 1130

533949 | CAGTATATTCAGTCCAAGGA | Intron 3 67 248230 | 248249 | 1131

533950 | AACAGTATATTCAGTCCAAG | Intron 3 56 248232 | 248251 | 1132

533951 | AAACAGTATATTCAGTCCAA | Intron 3 60 248233 | 248252 | 1133

533952 | AAAACAGTATATTCAGTCCA | Intron 3 59 248234 | 248253 | 1134

533953 | TCTATTGTITGCCACCTTTAT | Intron3 45 252838 | 252857 | 1135

533954 | TTCTATTGTTGCCACCTTTA | Intron3 52 252839 | 252858 | 1136

533955 | TTTCTATTGTTGCCACCTTT | Intron3 46 252840 | 252859 | 1137

533956 | AGTTTCTATTGTTGCCACCT | Intron3 59 252842 | 252861 1138

533957 | CAGTTTCTATTGTTGCCACC | Intron3 41 252843 | 252862 | 1139

533958 | CCAGTTTCTATTGTTGCCAC | Intron3 48 252844 | 252863 | 1140

Table 17
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting intron 3 of SEQ ID NO: 2

SEQ SEQ

ID ID | SEQ
o,
IS{)S Sequence inhilfi) tion NO:2 | NO:2 | ID

Start Stop NO

Site Site
532454 | GCAGAACTGATTGCTTACTT 78 182862 | 182881 | 1141
532455 | AGGTCATAAGATTTTCATTT 48 183533 | 183552 | 1142
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532456 | GCCTCTGGCCATAAAGAAAT 54 183578 | 183597 | 1143
532457 | AAAGTTTAAGAGGCACCCCA 31 184508 | 184527 | 1144
532458 | GAATAAGCACAAAAGTTTAA 28 184519 | 184538 | 1145

532459 | GAACCAAATAAACCTCTICIT 52 185452 | 185471 | 1146
532460 | ATGTTGAAATTTGATCCCCA 79 185763 | 185782 | 1147
532461 | TGTGAGAGCTCACTCACTAT 42 186134 | 186153 | 1148
532462 | CTTGTGAGAGCTCACTCACT 72 186136 | 186155 | 1149

532463 | ACATGGTGGCAGGAGAGAGG 42 186206 | 186225 | 1150
532464 | CTAGAAAGAAACTACCTGAG 12 186341 | 186360 | 1151
532465 | AACTTCAGTTGTAAAATAAT 27 187044 | 187063 | 1152

532466 | GAAAAGGATTTTGAGATTTC 43 188897 | 188916 | 1153
532467 | CTTAGCTGTCAAGGCCCTTT 80 189084 | 189103 | 1154
532468 | TGTGCTTCATGTCTTTCTAG 88 189119 | 189138 | 1155
532469 | CCCTTGAACATGCTATCCTT 85 189256 | 189275 | 1156
532470 | CTTGCAGGGATGCATCTCAG 87 189625 | 189644 | 1157
532471 | TCTCTTGCACATCTAATTTC 82 189656 | 189675 | 1158
532472 | CTTCCAGCACAACCCATCAC 77 190109 | 190128 | 1159
532473 | GTAACTACATTCCCTTTATC 52 190860 | 190879 | 1160
532474 | AGTAACTACATTCCCTTTAT 58 190861 | 190880 | 1161
532475 | CAGATAGCACAGGGCTAAAA 84 190979 | 190998 | 1162
532476 | AGAATCAGGAATGTTTGCCT 86 192904 | 192923 | 1163
532477 | TGACTCAATCATTTAGACTT 45 192990 | 193009 | 1164
532478 | TCAACAGTCAATGGACTTGT 71 193042 | 193061 | 1165
532479 [ AATTTCTACTGCTATGATGC 75 194806 | 194825 | 1166
532480 | ATGGTTCCAAATTTCTATCT 86 195704 | 195723 | 1167
532481 | CTGTATGGCTTTAAGTATTC 63 196756 | 196775 | 1168
532482 | AACTTATGAACTGTTCACCA 86 198307 | 198326 | 1169
532483 | AATAAGCTTGAAGTCTGAAG 63 199520 | 199539 | 1170
532484 | TAGTTATCTAACTGCCCAAT 77 199544 | 199563 | 1171
532485 | TTCTGCAAAGCTTCCCAGTA 72 200314 | 200333 | 1172
532486 | ACAACTTCAAGCTTCACATA 65 200599 | 200618 | 1173
532487 | GAATCAATGTTCTGGCAAGA 52 201842 | 201861 | 1174
532488 | CAGCCTTTCAGCTGTGAAAG 52 204181 | 204200 | 1175

532489 | AACAATGCCAAGAAATCTAT 74 204369 | 204388 | 1176
532490 | CCCACAGTAACAATGCCAAG 90 204377 | 204396 | 1177

532491 [ TITTACCTCCCAGTGAAACT 34 205896 | 205915 | 1178
532492 | TAATTGTTGATCCATGATGT 5 208856 | 208875 | 1179
532493 | GTTGGAGAGACAAGTTTAAC 29 208975 | 208994 | 1180
532494 | AGTCATAAAATTCAAATTAT 39 209537 | 209556 | 1181
532495 | GGCCTTGGGCACACTTTCTC 82 207510 | 207529 1182
210189 | 210208
532496 | AAGTTTTTATTGAAGTTAAT 0 212551 | 212570 | 1183

532497 | AAGAAAAATTAGGAAGCTAG 31 212649 | 212668 | 1184
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532498 | CAGGGAGATAAGTTTATTCA 61 212797 | 212816 | 1185
532499 | ATTTAATACACATTGGAATA 15 213390 | 213409 | 1186
532500 | GTAGGACTATTTATGATTCC 86 213914 | 213933 | 1187
532501 | CACTCTCTTGGGCTGTTAAG 82 214479 | 214498 | 1188
532502 | GAGTATTTCAGGCTGGAAAA 66 214623 | 214642 | 1064
532503 | TTGTTTGAGTTCCAAAAGAA 39 214932 | 214951 | 1189
532504 | TTTGCCATGAGACACACAAT 77 215932 | 215951 | 1190
532505 | CACCAAACCTCAGAGACATG 80 216468 | 216487 | 1191
532506 | CCACTGTTAAGTGATGCATG 83 217480 | 217499 | 1192
532507 | CTCTCAGGTAATTTCTGGAA 86 219019 | 219038 | 1193
532508 | GCTCCTCACAATGACCCTTT 84 219452 | 219471 | 1194
532509 | GGGACTGGCACTGGTAATTT 56 220062 | 220081 | 1195
532510 | CTAACCATTAGTTACTGTAT 69 220558 | 220577 | 1196
532511 | GGATTTTAGGTTCTTGCTGT 51 221588 | 221607 | 1197
532512 | TGAATCATATACTGATATCA 63 222914 | 222933 | 1198
532513 | TTGAGGTATTAAATTTTAAA 0 223001 | 223020 | 1199
532514 | AGTTTGTAATGTAGTGATTT 19 223156 | 223175 | 1200
532515 | AAATATTTGATAGCTCACAT 18 224409 | 224428 | 1201
532516 | AGAAATATTTGATAGCTCAC 57 224411 | 224430 | 1202
532517 | CCACATTTCAAATGTTCTICT 80 224717 | 224736 | 1203
532518 | GCAGGAAGAGTGGCATGGAC 59 224750 | 224769 | 1204
532519 | CACTTATCCAAATGCAGAGA 82 225742 | 225761 | 1205
532520 | CAAGGTAATGGGAGGCTAGC 47 225903 | 225922 | 1206
532521 | ATAGTCAAAGCTAAGGATAT 4 226177 | 226196 | 1207
532522 | GTAATTTCATTCATGCTTCC 67 226804 | 226823 | 1208
532523 | GTCCACATTCAGCTGTGTGT 72 231912 | 231931 | 1209
532524 | TCATTCAGGAAATTCTGCTA 62 232286 | 232305 | 1210
532525 | AACATGTCTCATTCAGGAAA 71 232294 | 232313 | 1211
532526 | TAACATGTCTCATTCAGGAA 85 232295 | 232314 | 1212
532527 | AGATTCCTCAAATTCAGTGA 66 232389 | 232408 | 1213
532528 | TAAGCGGAAAAGGAGAAAAG 0 233684 | 233703 | 1214
532529 | AAAGCAAGAGAATTCCTAAA 32 234203 | 234222 | 1215
532530 | AATGAACCTTTAACTTAGTA 40 234876 | 234895 | 1216
Table 18
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 3-8 and intron-exonic regions of SEQ
ID NO: 2
ISIS . % | DNo: | DNO: | SEQ
NO Sequence Target region inhibition | 2 Start | 2 Stop 1D
Site Site NO
523792 | AAAGCTTTGTGGATAAAGTT Intron 3 44 213025 | 213044 | 1217
523793 | GAAGGAAAGGTTCTGTGGAA Intron 3 38 213825 | 213844 | 1218
523794 | CTGAGTATTTCAGGCTGGAA Intron 3 84 214625 | 214644 | 1219
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523795 | TTGAATTATCCCTTTAAAAA Intron 3 38 215446 | 215465 | 1220
523796 | TTTAGAATGGTTTGGCATAC Intron 3 66 216365 | 216384 | 1221
523797 | GATATGTCCACATTGATTAG Intron 3 65 218132 | 218151 | 1222
523798 | ATTATTTAAGCTTCTACTTT Intron 3 44 218973 | 218992 | 1223
523799 | ATACATGGCAATTAAAAGAT Intron 3 26 219886 | 219905 | 1224
523800 | TGAGATAGTGTGGGAAATAT Intron 3 18 220686 | 220705 | 1225
523801 | TATTTTTGTGTITATGCCTTG Intron 3 73 221486 | 221505 | 1226
523802 | TTATTAACTAGAATATGCCT Intron 3 16 223110 | 223129 | 1227
523803 | GATTATTCTATTTTTATTTT Intron 3 33 223948 | 223967 | 1228
523804 | AGGAAGAGTGGCATGGACAT Intron 3 43 224748 | 224767 | 1229
523805 [ CTTTTGCTTATTTACCTGGG Intron 3 84 225568 | 225587 | 1230
523806 | TTTATATTATTAATATCATT Intron 3 31 226371 | 226390 | 1231
523807 | GGTACATGGCTTTTAAGTGG Intron 3 53 227218 | 227237 | 1232
523808 | AATATTGGTCAGGTTTAAGA Intron 3 28 228018 | 228037 | 1233
523809 [ ATTTCATCTCTTTCTTAGTT Intron 3 45 228818 | 228837 | 1234
523810 [ CCAATGATGTTACTACTACT Intron 3 89 229618 | 229637 | 1235
523811 | GTTCCCCCAACCCCTTGGAA Intron 3 28 230418 | 230437 | 1236
523812 | TATAGGAAGTGAGATGTATG Intron 3 46 231218 | 231237 | 1237
523813 | ATTATTCTAGAAGAAGATTT Intron 3 12 232018 | 232037 | 1238
523814 | ATCCCCCTAGAGCAATGGTC Intron 3 79 232826 | 232845 | 1239
523815 | GAGGCTCACATTTGGAAGAC Intron 3 69 233626 | 233645 | 1240
523816 | TACACAAATCCAAGGCAGAG Intron 3 57 234447 | 234466 | 1241
523817 | AGGAAGAGTGGGAGTGTTAC Intron 3 35 235258 | 235277 | 1242
523818 | GTCCCTGACTAGGCATTTTG Intron 3 43 236071 | 236090 | 1243
523819 | AAGCTCAATTGCAGATGCTC Intron 3 80 237676 | 237695 | 1244
523820 | CTGTGAGTCCATTAAACCTC Intron 3 81 244875 | 244894 | 1245
523821 | TGAAATGTGGCTAGTGTGAC Intron 3 51 245701 | 245720 | 1246
523822 | AAAATATTGAAAGGCCCATC Intron 3 68 246501 | 246520 | 1247
523823 | AATGTCAATAGTGCCCTATT Intron 3 48 247431 | 247450 | 1248
523824 | ACAGTATATTCAGTCCAAGG Intron 3 82 248231 | 248250 | 1249
523825 | TGTCTATTTAAGTTTGTITGC Intron 3 45 250001 | 250020 | 1250
523826 | TTCAAGTACTGTCATGAATA Intron 3 47 251214 | 251233 | 1251
523827 | TITCTTTTTCTTAAACTAAG Intron 3 11 252041 | 252060 | 1252
523828 | GTTTCTATTGTTGCCACCTT Intron 3 70 252841 | 252860 | 1253
523829 | AAGGCCACATATTATAGTAT Intron 3 29 253698 | 253717 | 1254
523830 | ACCTGAACTATTAATTTCTT Intron 3 19 255397 | 255416 | 1255
523831 | GAATGGGCTGAGTAGITGAA Intron 3 47 256197 | 256216 | 1256
523832 | TGATGAACATTGCTAATTTG Intron 3 26 257018 | 257037 | 1257
523833 | ATCTTGCCTCGATGAAAGTT Intron 3 17 257818 | 257837 | 1258
523834 | TTAAGTGGCACAGCCATGAT Intron 3 9 258774 | 258793 | 1259
523835 | AATGAGTTAAGTTGGAACAC Intron 3 25 261294 | 261313 | 1260
523836 | TCCTTAGTAGAATGCCTGGA Intron 3 57 263338 | 263357 | 1261
523837 | TATGTAGAAAAATAAGCTGG Intron 3 0 266514 | 266533 | 1262
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523838 | GCCGAGGCAGGCACCTGAGT Intron 3 43 | 267375 | 267394 | 1263
523839 | TGGTACCTATATTGAGAGGT Intron 4 46 | 269052 | 269071 | 1264
523840 | TTAAGGAAAAATATAGTATA Intron 4 7 269854 | 269873 | 1265
523841 | TTATTTATGTGTCAGGGATG Intron 4 28 | 270668 | 270687 | 1266
523842 | CAAAAGTTAAGTGCTTTAGG Intron 4 10 | 271468 | 271487 | 1267
523843 | TICATAGATGTCTAAGGAAT Intron 4 32 | 273341 | 273360 | 1268
523844 | ACCTGTGATTTACCTATTTC Exo?ui;?ot;‘ms 18 274185 | 274204 | 1269
523845 | TGCCTAGAAAACCACATAAA Intron 5 38 | 274985 | 275004 | 1270
523846 | AAACATCCTCAAAGGTACCT Intron 5 64 | 275808 | 275827 | 1271
523847 | CTTCCCTGAGACACACACAT Intron 5 35 | 276617 | 276636 | 1272
523848 | CTTCTTCAATCTTCTCATAC Intron 5 33 | 278288 | 278307 | 1273
523849 | TACCATTTTCCATTTAGTTT | EXon6-intron6 7 279088 | 279107 | 1274
junction
523850 | ATTGGCATCTTTITCAGTGG Intron 6 34 | 279902 | 279921 | 1273
523851 | TCAAGCTCACGGTTGGAGAC Intron 6 36 | 280799 | 280818 | 1270
523852 | AAATGAAATCAGTATGTTGA Intron 6 0 281622 | 281641 | 1277
523853 | TGATTTATCACAAAGGTGCT Tntron 6 29 | 282437 | 282456 | 1278
523854 | AMMACAGTAGAAAAGATTAA Intron 6 14 | 284073 | 284092 | 1279
523855 | CTACATCACAGCAGTCAGAA Intron 6 23 | 285187 | 285206 | 128¢
286349 | 236368

523856 | AAAAGATGTAAGTGTGACAT Int 2 1281

GATGTAAGTGTGAC ntron 6 8 Fucoto Taseons | 12
523857 | TTACAAGAACTGCTAAAGGG Intron 6 15 | 287151 | 287170 | 1282
523858 | ATAAAGAAAAAGTTAACTGA Intron 6 9 287982 | 288001 | 1283
523859 | AGATAATATACTTCTTCTAT Intron 6 4 288800 | 288828 | 1284
523860 | CCTTCTTCACATGTAAATTG EX"JTLLE‘;"“ 19 | 290456 | 290475 | 1285
523861 | TTTCTATGTAGCTTGTGGTT Intron 7 30 | 291258 | 291277 | 1286
523862 | AGGCAGAGTTITTATTIGATA Intron 7 19 | 292058 | 292077 | 1287
523863 | ATAGTCACCAGCCTAAGCCT Intron 8 28 | 292858 | 292877 | 1288
523864 | AGACTTTTAGCATGCTTGAC Intron 8 56 | 293658 | 293677 | 1289
523865 | TTTACAGCCCTACAGTTCTA Intron 8 7 294464 | 294483 | 1290
523866 | CCAGAGAACCTGACTCCAAA Intron 8 6 295330 | 295349 | 1291
523867 | CAGAAGAAAATATTAGACAG Intron 8 10 | 296993 | 297012 | 1292

103




WO 2015/002971 PCT/US2014/045088

Table 19
Inhibition of GHR mRNA by 5-10-5 MOE gapmers targeting introns 3-8 of SEQ ID NO: 2
SEQ SEQ
ISIS Target % ID ID_ SEQ
NO Sequence Region | inhibition | L0 2 | NO:2 1 1D
Start Stop NO
Site Site
532531 | TATTATACTTCTAAATTCCC Intron 3 70 236716 | 236735 | 1293

532532 | TAAAAGCAAGAAAAAGGAAC | Intron 3 52 236889 | 236908 | 1294

532533 | CCTAATTTATATGAACAAAC | Intron3 56 237177 | 237196 | 1295

532534 | TGCAATGCCTTAGCCTAAAA | Intron 3 86 238087 | 238106 | 1296
532535 | CACCACCATTATTACACTAC | Intron 3 75 238186 | 238205 | 1297
532536 | AAATAAATCAGATTATTATA | Intron 3 52 238242 | 238261 | 1298
532537 | CTTAGATCTGTGCTGTCCAA | Intron 3 81 245758 | 245777 | 1299
532538 | GTTAGTGTTAGATTCTTTGA | Intron 3 67 246152 | 246171 | 1300
532539 | CATGCTCACGGCTGTGTTAC | Intron 3 66 246248 | 246267 | 1301
532540 | CCCATCAAATACTGAGTTCT | Imtron 3 86 246487 | 246506 | 1302
532541 | GAAAGTAGTGATTAATGAGA | Intron 3 38 247012 | 247031 | 1303
532542 | ATTAATCAACAAGTGGCATT | Intron 3 72 247203 | 247222 | 1304
532543 | TITAATTTTAGGGTTTAGAG | Intron 3 48 248344 | 248363 | 1305
532544 | CTTGCTACCACTAGAGCCTT | Intron 3 69 248694 | 248713 | 1306

532545 | ACCACTGACTTATATCATTT | Intron3 58 248743 | 248762 | 1307

532546 | TTCCCCATTGCTAATTTTGT Intron 3 48 251601 | 251620 | 1308

532547 | TCCTGAAACTTAGTAGCTGG | Intron 3 83 253147 | 253166 | 1309

532548 | TGTCTTAAAAAGGAATAAAA | Intron 3 52 253785 | 253804 | 1310

532549 | CCTATAATAAAGTATTGTCT | Intron3 70 253800 | 253819 | 1311

532550 | ATGTAAAATGGTATAGCTAC | Intron 3 50 254040 | 254059 | 1312

532551 | AACCCTCACACACTTCTGTT | Imtron 3 71 254064 | 254083 | 1313

532552 | ATTCTGCATAAGCAGTGTTT | Intron 3 53 254246 | 254265 | 1314

532553 | TTACTACCCTGAAGAAGAAC | Intron 3 35 254314 | 254333 | 1315

532554 | AAGACCTATAACTTACTACC | Intron3 49 254326 | 254345 | 1316

532555 | TTTCACAAGATTTACTTGGT | Intron 3 77 254641 | 254660 | 1317

532556 | CAGTTGTGATTGTCAACCTA | Intron 3 77 257073 | 257092 | 1318

532557 | AATCTTGCCTCGATGAAAGT | Intron 3 57 257819 | 257838 | 1319

532558 | TGGCCTAAATGTATCAGTTA | Intron 3 66 259157 | 259176 | 1320

532559 | AGGCTTTGGGTAAAATCTTT | Intron 3 67 259184 | 259203 | 1321
532560 | TATGATTTTTAAAGATTAAA | Intron 3 20 261419 | 261438 | 1322
532561 | GTACAGTGAAAAAGATGTGT | Intron 3 56 263666 | 263685 | 1323
532562 | GACAGGTATGAAGCAAAACA | Intron 3 64 267033 | 267052 | 1324
532563 | TGAGCTGAGGGTCTTTGCCG | Intron 3 61 267391 | 267410 | 1325

532564 | AGGCTGAGTTGTACACAAAC | Intron 4 52 269422 | 269441 | 1326

532565 | ATGAGGAGGCTGAGTTGTAC | Intron 4 43 269428 | 269447 | 1327

532566 | TCATAAAGTGGGCCCAGCTT | Intron4 70 270044 | 270063 | 1328

532567 | ACTCCTAATCCCTCAGTTTT | Intron4 62 270492 | 270511 | 1329

104



WO 2015/002971 PCT/US2014/045088

532568 | TTTACATGCAAGGAGCTGAG | Intron 4 61 271047 | 271066 | 1330

532569 | TAATGCCCTTTCTCCCTACT | Intron4 60 271215 | 271234 | 1331

532570 | CCTGTTTAGATTATCCCAAA | Intron4 62 271763 | 271782 | 1332

532571 | CATGATTCACAGAATTTCTC | Intron4 56 271831 | 271850 | 1333

532572 | AGTTAGAAAACTCAAAGTAT | Intron4 2 271915 | 271934 | 1334

532573 | TCAAATGTACTTAGCATAAG | Intron4 9 271947 | 271966 | 1335

532574 | ATATCAAATGTACTTAGCAT | Intron 4 59 271950 | 271969 | 1336

532575 | AAAGTTCAGAAGAGGGAATG | Intron 4 51 273233 | 273252 | 1337

532576 | AATTCCCATCTGAGTAGTTT | Intron4 56 273440 | 273459 | 1338

532577 | GTCCCCTAATTTCAGGCTAA | Intron4 31 273471 | 273490 | 1339

532578 | CTATGTCAAATGAAACAAAA | Intron S 38 274205 | 274224 | 1340
532579 | TGATTATGCTTTGTGATAAA | Intron S 42 274624 | 274643 | 1341
532580 | TCCAGCTGACTAGGAGGGCT | Intron 5 7 275732 | 275751 | 1342
532581 | CATACCAGTCTCCTCGCTCA | Intron 5 0 276738 | 276757 | 1343
47 277045 | 277064
532582 | ATATAACAGAATCCAACCAT | Intron S 1344

278361 | 278380

532583 | TGCAAAATGGCCAAACTACA | Intron 5 56 277577 | 277596 | 1345

532584 | TCTTCCTAGCCACATGTGAT | Intron 5 32 278227 | 278246 | 1346

532585 | TACCATGCTCTCTAATTGCC | Intron 6 47 279624 | 279643 | 1347

532586 | AGTGATCTGTGCCAGGCTGC | Intron 6 65 279848 | 279867 | 1348

532587 | AAGTTACAGAACAGATATCT | Intron 6 61 280012 | 280031 | 1349

532588 | GTATTGTGAAAATAGTACTG | Intron 6 45 280226 | 280245 | 1350

532589 | AAACACTATCAAGCTCACGG | Intron 6 54 280807 | 280826 | 1351

532590 | TTCAAGAAAAGTCTTCAAAT | Intron 6 24 280831 | 280850 | 1352

532591 | GGATCATTTCCCCATGCATG | Intron 6 52 280982 | 281001 | 1353

532592 | ATATTATATTAAGAAAAATG | Intron 6 4 281422 | 281441 | 1354

532593 | CTCCCATGTTCATTACTTAT | Intron 6 49 281587 | 281606 | 1355

532594 | CATGACATTGGTTTGGGCAA | Intron 6 43 282229 | 282248 | 1356

532595 | AATGTTGTTGGGAAAATTGG | Intron 6 42 282383 | 282402 | 1357

532596 | AGCTGCAGGATACAAAGTCA | Intron 6 49 282986 | 283005 | 1358

532597 | ATATCCTTTCATGATAAAAA | Intron 6 31 283354 | 283373 | 1359

532598 | ATGGGCTAATATCTCTGATA | Intron 6 50 283590 | 283609 | 1360

532599 | ACATTACTAATAATTAGAGA | Intron 6 0 285236 | 285255 | 1361
532600 | ATAAAAACATATGAAAGTAT | Intron 6 12 287093 | 287112 | 1362
532601 | TTCTGAATTAAATCTATTAG | Intron6 16 287408 | 287427 | 1363
532602 | TTACATTTTTGCAAATTTAT Intron 6 31 287472 | 287491 | 1364
532603 | TGAACAGTTGATTAACAAAG | Intron 6 15 287887 | 287906 | 1365
532604 | AAGTTATTGGTTTACTAGAT | Intron 6 0 288598 | 288617 | 1366

532605 | TTGGAAAAGGTCCTAGAAAA | Intron 6 24 289808 | 289827 | 1367

532606 | CATGACAGAAACTTCTTAGA | Intron 7 25 292035 | 292054 | 1368

532607 | CCATACTTGCTGACAAATAT | Intron 8 39 294389 | 294408 | 1369
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Example 2: Dose-dependent antisense inhibition of human GHR in Hep3B cells by MOE gapmers

Gapmers from Example 1 exhibiting significant in vifro inhibition of GHR mRNA were sclected and
tested at various doses in Hep3B cells. The antisense oligonucleotides were tested in a series of experiments
that had similar culture conditions. The results for each experiment are presented in separate tables shown
below. Cells were plated at a density of 20,000 cells per well and transfected using electroporation with 0.625
uM, 1.25 uM, 2.50 uM, 5.00 uM and 10.00 uM concentrations of antisense oligonucleotide, as specified in
the Tables below. After a treatment period of approximately 16 hours, RNA was isolated from the cells and
GHR mRNA levels were measured by quantitative real-time PCR. Human primer probe set RTS3437 MGB
was used to measure mRNA levels. GHR mRNA levels were adjusted according to total RNA content, as

measured by RIBOGREEN®. Results are presented as percent inhibition of GHR, relative to untreated control
cells.

The half maximal inhibitory concentration (ICsp) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 20
0.625 1.250 2.50 5.00 10.00 ICso
ISIS No
uM uM uM uM uM (WM)
523271 41 61 73 86 92 0.8
523274 20 36 64 80 92 1.8
523324 35 45 68 91 90 1.2
Table 21
0.625 1.250 2.50 5.00 10.00 ICso
ISIS No
uM uM uM uM uM (LM)
523604 21 42 68 58 86 2.0
523577 6 22 56 66 91 2.7
523614 14 44 61 84 87 1.9
523564 4 26 48 67 86 2.8
523633 30 43 71 82 84 1.4
523571 2 9 38 55 82 3.9
Table 22

0.625 | 1.250 2.50 5.00 10.00 ICso
ISIS No
uM uM uM uM uM (uM)
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523570 | 25 50 64 77 88 1.5
523592 | 27 42 59 79 88 1.7
523595 | 21 50 62 76 90 1.6
523596 | 36 47 62 75 77 1.4
523607 | 49 62 71 82 84 0.5
523615 | 20 49 63 83 91 1.6
523630 4 28 54 79 78 2.6
523661 4 34 48 73 79 2.7
523665 4 28 54 73 79 2.7
523687 | 30 56 61 78 81 1.4
523711 | 42 66 78 94 95 0.7
523712 6 37 60 72 89 2.3
523713 4 32 55 72 85 2.5
523714 | 59 75 88 95 97 0.2

Table 23

0.625 | 1250 | 2.50 500 | 10,00 | ICs
ISISNo |y M M M M| (M)
523655 | 26 33 60 67 78 2.1
523656 | 19 33 45 69 87 2.4
523658 0 42 62 67 79 3.1
523715 | 78 90 92 93 95 <0.6
523718 | 30 46 67 84 92 1.4
523723 | 56 69 83 92 94 0.3
523725 | 45 64 79 89 95 0.6
523726 | 32 48 77 88 89 1.2
523736 0 64 75 90 96 1.5
523747 | 48 64 80 91 92 0.6
523758 | 25 39 61 74 84 1.9
523766 7 37 66 81 93 2.0
523776 | 26 54 72 78 83 13
523789 | 62 68 81 85 90 0.2

Table 24

0.625 | 1250 | 2.50 500 | 10,00 | ICs
1815 No nM nM nM nM nM (UM)
523719 | 24 46 65 84 93 15
523720 | 18 49 72 85 93 15
523724 | 43 61 77 91 91 0.7
523735 8 42 63 81 93 2.0
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523740 37 58 72 83 88 1.0
523752 9 29 52 72 86 2.5
523763 8 32 57 70 80 2.6
523764 43 52 67 77 79 0.9
523765 24 48 62 88 4 1.5
523767 49 62 67 72 82 0.6
523772 29 39 54 62 61 2.7
523774 28 59 63 88 91 1.2
523778 25 32 63 78 84 1.9
523783 0 22 53 72 88 2.8

Table 25

ISISNo | 0.625 | 1.250 2.50 5.00 10.00 ICso

UM UM UM UM UM (uM)
532151 57 69 76 85 88 <0.6
532153 23 43 54 80 86 1.8
532158 46 58 81 87 87 0.6
532160 17 26 55 76 92 22
532162 14 46 71 83 93 1.7
532164 37 76 82 90 93 0.6
532171 41 81 67 81 83 <0.6
532181 56 81 84 89 93 0.2
532186 26 65 75 83 91 1.1
532188 51 68 80 89 93 <0.6
532189 24 31 52 75 86 2.1
532197 0 40 66 85 93 2.1
532199 24 37 50 73 87 2.1
532222 12 41 67 84 94 1.8

Table 26

ISISNo | 0.625 | 1.250 2.50 5.00 10.00 ICso

uM uM uM uM uM (M)
532175 41 54 76 84 89 0.9
532223 53 69 75 88 94 <0.6
532235 43 58 67 77 82 0.8
532241 39 53 62 73 87 1.2
532248 49 65 72 85 93 0.6
532254 52 62 85 87 92 <0.6
532300 20 29 49 66 78 2.7
532304 26 39 66 78 90 1.7
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532316 41 66 76 86 94 0.7
532395 32 56 84 93 97 1.0
532401 47 80 92 96 98 <0.6
532411 73 90 94 97 98 <0.6
532420 38 49 82 85 97 1.0
532436 37 58 75 90 96 0.9

Table 27
ISISNo | 0.625 | 1.250 2.50 5.00 10.00 ICso
pM pM pM pM pM (uM)
532410 66 83 92 94 97 <0.6
532468 45 68 78 93 94 0.6
532469 0 17 56 76 92 2.8
532470 10 34 62 84 94 2.0
532475 13 36 52 64 87 2.5
532476 34 64 73 79 93 0.9
532480 28 54 67 78 87 1.4
532482 21 39 69 83 92 1.7
532490 42 60 68 84 93 0.9
532500 37 50 63 81 87 1.2
532506 13 41 66 75 89 1.9
532507 47 59 71 86 89 0.7
532508 0 31 73 83 89 22
532526 31 56 78 79 88 1.1
Table 28
ISISNo | 0.625 | 1.250 2.50 5.00 10.00 ICs
pM pM pM pM pM (uM)
532495 59 74 81 87 95 <0.6
532501 49 53 71 83 84 0.7
532534 53 75 85 91 97 <0.6
532535 0 34 61 84 92 2.6
532537 49 67 80 90 94 <0.6
532540 59 70 87 93 95 <0.6
532547 57 71 81 91 92 <0.6
532555 48 36 61 72 85 1.3
532556 33 57 67 86 90 1.1
Table 29
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0.625 1.250 2.50 5.00 10.00 ICso
1515 No uM uM uM uM uM (LM)
523421 32 57 81 82 88 1.0
533006 46 43 69 83 91 1.0
533121 53 75 75 88 93 <0.6
533122 65 77 82 90 93 <0.6
533123 39 71 84 91 95 0.6
533125 49 61 81 85 91 0.6
533131 3 57 59 82 90 1.9
533136 32 65 62 81 88 1.1
533139 13 51 72 90 94 1.5
533140 36 66 39 87 92 1.2
533153 50 65 83 89 90 <0.6
533156 43 64 74 85 90 0.7
533160 57 80 87 91 95 <0.6
533161 54 62 81 89 92 <0.6

Table 30

0.625 1.250 2.50 5.00 10.00 ICso
ISISNo |y M M M UM | (M)
533234 50 70 86 93 95 <0.6
533237 5 45 63 84 93 1.9
533233 43 55 76 90 95 0.8
533179 31 63 75 87 87 1.0
533178 53 67 76 89 94 <0.6
533187 5 15 53 79 86 2.7
533188 49 68 83 89 94 <0.6
533271 45 66 85 92 94 0.6
533134 22 45 64 81 89 1.6
533258 52 7 88 93 95 <0.6
533235 50 54 75 82 90 0.7
533262 23 54 78 91 96 1.2
533189 48 66 78 82 88 <0.6
533193 38 53 7 77 91 1.0

Table 31

0.625 1.250 2.50 5.00 10.00 ICso
1815 No uM uM uM uM uM (LM)
533259 63 78 84 90 92 <0.6
533291 25 57 75 86 96 1.2
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533256 67 76 90 95 95 <0.6
533269 42 75 82 94 97 0.6
533265 67 78 91 95 97 <0.6
533318 16 45 77 87 95 1.5
533257 55 84 91 96 96 <0.6
533280 34 62 80 91 91 0.9
533301 52 77 84 93 96 <0.6
533316 41 50 79 93 94 0.9
533270 62 71 88 94 97 <0.6
533330 46 76 93 97 98 <0.6
533317 55 60 82 87 96 <0.6
533315 39 56 82 87 93 0.9

Table 32

0.625 | 1.250 2.50 5.00 10.00 ICso
1515 No uM uM uM uM uM (uM)
533364 71 77 92 90 94 <0.6
533925 26 55 61 85 91 1.4
533326 54 77 80 93 95 <0.6
533916 18 62 69 83 93 1.4
533328 52 68 89 94 98 <0.6
533932 42 49 80 86 92 0.9
533352 42 82 88 93 94 <0.6
533917 20 37 57 78 84 2.0
533331 54 83 89 93 96 <0.6
533936 21 46 73 84 88 1.5
533329 56 73 84 92 98 <0.6
533937 26 32 79 86 94 1.5
533908 58 66 81 88 94 <0.6
533898 61 64 84 90 92 <0.6

Table 33

0.625 | 1.250 2.50 5.00 10.00 ICso
18IS No uM uM uM uM uM (uM)
539371 32 41 82 92 98 1.2
539382 18 58 74 91 97 1.3
539392 34 59 79 94 96 0.9
539398 31 53 89 94 98 1.0
539399 31 72 87 95 97 0.8
539400 36 60 79 93 97 0.9
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539405 33 58 74 91 94 1.0
539412 23 61 80 93 95 1.1
539413 53 75 86 92 96 <0.6
539415 47 62 84 91 96 0.6
539416 61 85 94 97 96 <0.6
539430 24 48 68 80 93 1.5
539431 14 40 71 89 95 1.7
539433 46 67 74 92 95 0.6

Example 3: Dose-dependent antisense inhibition of human GHR in Hep3B cells by MOE gapmers

Gapmers from the studies described above exhibiting significant in vifro inhibition of GHR mRNA
were selected and tested at various doses in Hep3B cells. The antisense oligonucleotides were tested in a
series of experiments that had similar culture conditions. The results for each experiment are presented in
separate tables shown below. Cells were plated at a density of 20,000 cells per well and transfected using
electroporation with 0.3125 uM, 0.625 uM, 1.25 uM, 2.50 uM, 5.00 uM and 10.00 pM concentrations of
antisense oligonucleotide, as specified in the Tables below. After a treatment period of approximately 16
hours, RNA was isolated from the cells and GHR mRNA Ievels were measured by quantitative real-time
PCR. Human primer probe sct RTS3437 MGB was used to measure mRNA levels. GHR mRNA levels were
adjusted according to total RNA content, as measured by RIBOGREEN®. Results are presented as percent

inhibition of GHR, relative to untreated control cells.

The half maximal inhibitory concentration (ICsp) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 34

ISIS No | 0.3125 | 0.625 1.250 2.50 5.00 10.00 ICso

uM uM uM uM uM uM M)
523814 0 24 48 52 68 82 2.2
523805 13 29 55 0 79 85 1.5
523822 0 19 26 41 65 85 2.8
523820 0 19 29 58 74 86 2.3
523815 3 6 19 37 45 71 4.8
523828 12 19 32 51 64 74 2.7
523801 3 9 31 43 59 76 33
523824 12 28 44 63 77 85 1.7
523794 13 21 30 51 66 78 2.5
523810 15 34 55 72 78 86 1.3
523819 0 24 40 60 66 75 2.4
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Table 35
SIS No | 03125 | 0.625 | 1.250 2.50 5.00 10.00 ICso
uM uM uM uM uM uM (uM)
539302 31 56 80 92 97 98 0.5
539314 16 28 49 69 85 95 1.3
539319 8 30 45 71 90 94 1.4
539320 11 42 64 83 92 95 1.0
539321 25 48 64 82 95 97 0.8
539322 19 34 58 72 90 96 1.1
539331 7 14 46 69 88 96 1.6
539355 28 35 67 89 96 98 0.8
539358 12 39 56 80 93 98 1.1
539359 15 23 58 77 93 98 1.2
Table 36
SIS No | 03125 | 0.625 | 1.250 2.50 5.00 10.00 ICso
nM nM nM nM nM nM (uM)
539318 23 21 56 73 88 94 1.2
539325 14 26 38 74 92 98 1.4
539339 18 23 58 83 92 98 1.1
539341 17 29 62 84 94 95 1.0
539342 20 31 43 71 90 95 1.2
539352 15 23 41 61 89 95 1.5
539356 24 46 62 83 90 97 0.8
539361 37 42 73 88 96 98 0.6
539379 53 66 83 96 96 98 0.2
539380 52 77 91 97 97 99 0.1
539383 34 61 71 89 98 98 0.5
Table 37
SIS No | 03125 | 0.625 | 1250 2.50 5.00 10.00 ICso
uM uM uM uM uM uM (uM)
539360 45 60 81 94 97 98 0.3
539362 21 36 72 90 98 99 0.8
539375 23 36 66 85 95 99 0.9
539376 26 35 58 82 95 99 0.9
539377 29 31 43 64 85 89 1.3
539378 37 59 81 93 97 98 0.4
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539389 34 61 61 87 95 97 0.5
539401 34 52 63 34 92 95 0.6
539403 52 73 83 94 97 98 0.1
539404 22 55 74 88 94 96 0.6
539432 32 50 75 86 94 96 0.6

Example 4: Dose-dependent antisense inhibition of human GHR in Hep3B cells by MOE gapmers

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were
selected and tested at various doses in Hep3B cells. The antisense oligonucleotides were tested in a series of
experiments that had similar culture conditions. The results for each experiment are presented in separate
tables shown below. Cells were plated at a density of 20,000 cells per well and transfected using
electroporation with 0.625 uM, 1.25 uM, 2.50 uM, 5.00 uM and 10.00 pM concentrations of antisense
oligonucleotide, as specified in the Tables below. After a treatment period of approximately 16 hours, RNA
was isolated from the cells and GHR mRNA levels were measured by quantitative real-time PCR. Human
primer probe set RTS3437 MGB was used to measure mRNA levels. GHR mRNA levels were adjusted
according to total RNA content, as measured by RIBOGREEN®, Results are presented as percent inhibition

of GHR, relative to untreated control cells.

The half maximal inhibitory concentration (ICs,) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 38
ISISNo | 0.625 | 1.250 2.50 5.00 10.00 ICso
uM uM uM uM uM M)
523271 26 41 80 89 94 1.4
523274 13 35 63 85 95 1.9
523324 26 40 64 88 95 1.6
523577 27 50 72 87 95 1.3
523604 49 66 74 81 87 0.5
523614 43 54 82 92 89 0.8
Table 39
ISISNo | 0.625 | 1.250 2.50 5.00 10.00 ICso
uM uM uM uM uM (1M)
523564 16 48 69 75 91 1.7
523570 24 52 65 71 88 1.6
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523592 6 31 52 65 81 2.8
523595 13 49 60 79 92 1.8
523596 20 49 62 71 75 1.9
523607 38 63 66 74 76 0.8
523615 17 48 60 80 92 1.8
523630 19 42 42 67 80 2.5
523633 41 69 78 79 80 0.6
523665 16 45 56 71 80 2.1
523687 37 59 73 75 78 0.9
523711 33 63 78 91 93 0.9
523712 13 36 61 78 87 2.1
523714 63 85 91 96 96 <0.6

Table 40

ISISNo | 0.625 1.250 2.50 5.00 10.00 ICso

uM uM uM uM uM (1M)
523655 28 42 57 74 76 1.9
523656 33 43 53 74 88 1.7
523661 29 29 66 79 82 1.9
523713 35 45 64 83 87 1.3
523715 83 86 92 93 94 <0.6
523718 27 52 69 84 95 1.3
523723 65 74 86 85 94 <0.6
523725 37 63 78 78 92 0.8
523726 43 57 72 86 89 0.8
523736 39 65 80 88 95 0.8
523747 51 71 83 86 93 <0.6
523766 30 50 70 82 89 1.3
523776 45 59 67 79 84 0.7
523789 63 75 76 83 83 <0.6

Table 41

ISIS No | 0.625 1.250 2.50 5.00 10.00 ICso

uM uM uM uM uM (uM)
523719 18 40 56 73 83 2.1
523720 36 46 59 64 89 1.5
523724 44 60 75 81 87 0.7
523735 11 40 60 78 84 2.1
523740 17 47 61 80 81 1.8
523752 25 31 38 70 84 2.5
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523758 23 48 58 72 80 1.8
523763 2 24 48 64 75 3.3
523764 22 49 45 73 75 2.1
523765 42 40 57 79 87 1.4
523767 43 53 56 69 79 1.2
523774 36 52 71 81 89 1.1
523778 15 45 59 75 79 2.0
523783 5 30 48 66 83 2.9

Table 42

0.625 1.250 2.50 5.00 10.00 1Cs
ISIS No uM uM uM uM uM (uM)
532151 40 45 64 71 82 1.3
532158 28 47 63 70 87 1.6
532164 36 47 64 75 89 1.3
532171 35 47 50 69 89 1.6
532175 27 38 43 75 87 2.1
532181 21 56 63 69 80 1.7
532186 28 49 62 73 91 1.5
532188 40 52 73 75 90 1.0
532223 22 34 53 71 90 2.2
532235 35 31 48 68 73 2.3
532241 6 24 29 51 72 4.5
53224% 19 37 47 73 84 2.3
532254 56 56 72 85 90 0.5
532316 32 55 50 78 90 1.5

Table 43

0.625 1.250 2.50 5.00 10.00 1Cs
ISIS No uM uM uM uM uM (M)
532304 44 57 68 78 73 0.7
532395 47 62 82 91 96 0.6
532401 70 83 91 94 96 <0.6
532410 56 71 85 90 96 <0.6
532411 88 93 96 97 98 <0.6
532420 61 67 82 85 96 <0.6
532436 48 49 77 90 97 0.8
532468 42 67 82 89 94 0.6
532476 32 58 75 84 90 1.1
532482 5 26 56 71 87 2.6
532490 18 47 55 69 86 2.0
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532501 4 22 43 59 77 3.5
532507 39 63 66 83 89 0.9
532526 30 48 67 82 88 1.4
Table 44

0.625 1.250 2.50 5.00 10.00 ICso
1515 No uM uM uM uM uM (LM)
533121 59 67 78 83 87 0.2
533122 48 73 78 84 90 0.4
533125 47 61 74 89 89 0.6
533136 5 25 58 79 90 2.4
533156 37 48 69 77 87 1.2
533161 28 67 77 89 90 1.0
533178 30 60 7 90 92 1.1
533179 37 66 76 76 87 0.8
533188 32 64 74 80 90 1.0
533189 49 66 77 81 81 0.4
533193 26 48 69 75 85 1.5
533233 39 60 59 84 93 1.0
533234 45 69 84 91 94 0.5
533235 28 49 69 82 90 1.4

Table 45

0.625 1.250 2.50 5.00 10.00 ICso
515 No uM uM uM uM uM (uM)
533256 47 72 86 90 94 <0.6
533257 63 77 88 91 96 <0.6
533258 66 81 88 95 95 <0.6
533259 48 70 84 90 93 <0.6
533262 44 66 79 90 96 0.7
533265 59 74 85 93 96 <0.6
533269 25 55 74 86 87 1.2
533270 34 59 73 86 95 1.0
533271 63 82 88 92 92 <0.6
533291 14 46 64 84 89 1.8
533301 49 61 75 83 91 0.6
533315 22 39 73 76 91 1.7
533317 26 53 68 85 94 1.3
533318 29 40 46 77 91 1.9
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Table 46

0.625 1.250 2.50 5.00 10.00 ICso
SIS No uM uM uM uM uM (LM)
533280 58 64 77 82 87 0.3
533316 35 55 68 87 91 1.1
533326 34 68 76 89 96 0.8
533328 54 55 79 83 92 0.5
533329 46 62 72 83 95 0.7
533330 56 75 83 91 94 0.3
533331 54 61 80 86 89 0.4
533352 54 62 79 83 89 0.4
533364 52 73 83 91 94 0.4
533898 17 47 63 78 87 1.8
533908 35 58 74 82 87 1
533916 22 46 72 78 88 1.6
533932 51 62 70 79 80 0.5
533937 20 40 61 79 85 1.9

Example 5: Dose-dependent antisense inhibition of human GHR in Hep3B cells by MOE gapmers

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were
selected and tested at various doses in Hep3B cells. The antisense oligonucleotides were tested in a series of
experiments that had similar culture conditions. The results for each experiment are presented in separate
tables shown below. Cells were plated at a density of 20,000 cells per well and transfected using
electroporation with 0.3125 uM, 0.625 uM, 1.25 uM, 2.50 uM, 5.00 uM and 10.00 pM concentrations of
antisense oligonucleotide, as specified in the Tables below. After a treatment period of approximately 16
hours, RNA was isolated from the cells and GHR mRNA levels were measured by quantitative real-time
PCR. Human primer probe set RTS3437 MGB was used to measure mRNA levels. GHR mRNA levels were
adjusted according to total RNA content, as measured by RIBOGREEN®. Results are presented as percent

inhibition of GHR, relative to untreated control cells.

The half maximal inhibitory concentration (ICs,) of each oligonucleotide is also presented. GHR
mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.

118



WO 2015/002971 PCT/US2014/045088

Table 47
0.3125 | 0.625 1.250 2.50 5.00 10.00 ICso
ISIS No M M M M M uM (LM)
523577 0 16 33 59 72 94 22
523633 15 33 66 73 82 86 1.1
523764 11 33 50 68 78 83 15
523794 12 30 33 56 76 82 1.9
523805 21 48 66 78 85 92 0.8
523810 18 36 61 80 89 90 1.0
523814 13 35 52 67 81 88 13
523819 11 30 57 72 81 89 13
523820 0 15 43 61 84 92 1.8
523824 21 27 59 72 84 90 1.2
Table 48
SIS No | 0-3125 | 0.625 | 1.250 2.50 5.00 10.00 ICs0
nM nM nM nM nM nM (uM)
539302 34 41 56 83 83 96 0.8
539321 30 32 76 73 80 94 0.8
539322 22 36 57 72 78 94 1.1
539355 23 42 48 72 71 88 1.2
539359 21 38 48 73 78 92 1.2
539320 14 32 53 72 82 91 1.3
539341 3 19 35 56 78 89 2.0
539342 6 18 33 51 70 83 2.3
539356 0 0 21 45 73 94 2.7
539358 0 15 23 50 52 91 2.9
Table 49
SIS No | 03125 | 0.625 | 1250 2.50 5.00 10.00 ICso
uM uM uM uM uM uM (uM)
539339 22 37 52 77 90 92 1.0
539360 28 49 72 82 95 97 0.7
539361 36 56 75 86 95 98 0.5
539362 24 26 63 77 91 97 1.0
539375 21 29 39 63 77 91 1.5
539378 8 42 64 85 92 97 1.0
539379 43 59 80 89 96 98 0.3
539380 61 73 90 95 98 98 0.1
539383 30 49 75 87 97 98 0.6
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539403 48 55 75 85 94 96 0.3
539432 36 42 69 79 88 95 0.7
Table 50
SIS No | 03125 | 0.625 | 1.250 2.50 5.00 10.00 ICs
M M M M M M (uM)
539376 34 46 62 82 94 98 0.7
539389 53 58 78 86 94 97 0.2
539392 1 19 26 68 81 94 1.9
539399 27 52 65 78 92 98 0.7
539400 7 26 43 59 88 95 1.6
539401 32 39 77 90 92 95 0.6
539404 22 59 77 87 93 95 0.6
539413 16 33 53 82 86 96 1.1
539415 4 44 56 74 81 94 1.2
539416 37 61 70 85 92 95 0.4
539433 31 52 70 85 87 94 0.6

Example 6: Antisense inhibition of human growth hormone receptor in Hep3B cells by deoxy, MOE

and cEt gapmers

Additional antisense oligonucleotides were designed targeting a growth hormone receptor (GHR)
nucleic acid and were tested for their effects on GHR mRNA in vitro. The antisense oligonucleotides were
tested in a series of experiments that had similar culture conditions. The results for each experiment are
presented in separate tables shown below. Cultured Hep3B cells at a density of 20,000 cells per well were
transfected using electroporation with 5,000 nM antisense oligonucleotide. After a treatment period of
approximately 24 hours, RNA was isolated from the cells and GHR mRNA levels were measured by
quantitative real-time PCR. Human primer probe set RTS3437 MGB was used to measure mRNA levels.
GHR mRNA levels were adjusted according to total RNA content, as measured by RIBOGREEN®. Results

are presented as percent inhibition of GHR, relative to untreated control cells.

The newly designed chimeric antisense oligonucleotides in the Tables below were designed as deoxy,
MOE, and cEt gapmers. The deoxy, MOE and cEt oligonucleotides are 16 nucleosides in length wherein the
nucleoside have either a MOE sugar modification, an cEt sugar modification, or a deoxy modification. The
‘Chemistry’ column describes the sugar modifications of each oligonucleotide. 'k’ indicates a cEt sugar
modification; ‘d’ indicates deoxyribose; and ‘e’ indicates a MOE modification. The internucleoside linkages
throughout each gapmer are phosphorothioate (P=S) linkages. All cytosine residues throughout each gapmer

are 5-methylcytosines. “Start site” indicates the 5’-most nucleoside to which the gapmer is targeted in the
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human gene sequence. “Stop site” indicates the 3’-most nucleoside to which the gapmer is targeted human

@)
S gene sequence. Each gapmer listed in the Tables below is targeted to either the human GHR mRNA,
@\ designated herein as SEQ 1D NO: 1 (GENBANK Accession No. NM_000163.4) or the human GHR genomic
% sequence, designated herein as SEQ 1D NO: 2 (GENBANK Accession No. NT_006576.16 truncated from
g 5 nucleotides 42411001 to 42714000). ‘n/a’ indicates that the antisense oligonucleotide does not target that
on particular gene sequence with 100% complementarity. In case the sequence alignment for a target gene in a
particular table is not shown, it is understood that none of the oligonucleotides presented in that table align
§ with 100% complementarity with that target gene.
N Table 51
ﬂ-
g 0 Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ 1D
<t :
— NO: 1 and 2
-
@\ SI];Z)Q SEQ
ID | SEQ
. 0
ISIS NO: Target Region Sequence Chemistry . A) . NO: 2 1D
NO 1 inhibition
Start NO
Start Site
Site
541262 | n/a Intron 2 TTGGTTTGTCAATCCT eckddddddddddkke 84 156891 | 1370
541263 | 164 Intron 1 CCGAGCTTCGCCTCTG eckddddddddddkke 89 3040 | 1371
541264 | 167 Intron 1 CCTCCGAGCTTCGCCT eckddddddddddkke 90 3043 | 1372
Junction
541265 | 170 spanning two GGACCTCCGAGCTTCG eckddddddddddkke 89 n/a 1373
exons
Junction
541266 | 176 spanning two CCTGTAGGACCTCCGA eckddddddddddkke 83 n/a 1374
exons
541268 | 214 Exon 2 CCAGTGCCAAGGTCAA | eckddddddddddkke 87 144998 | 1375
541269 | 226 Exon 2 CACTTGATCCTGCCAG eckddddddddddkke 67 145010 | 1376
541270 | 244 Exon 2 CACTTCCAGAAAAAGC eckddddddddddkke 34 145028 | 1377
541278 | 365 | Exon4/Intron3 | GTCTCTCGCTCAGGTG eckddddddddddkke 77 268028 | 1378
541279 | 368 | Exon4/Intron3 | AAAGTCTCTCGCTCAG eckddddddddddkke 76 268031 | 1379
541280 | 373 | Exon4/Intron3 | ATGAAAAAGTCTCTCG eckddddddddddkke 66 268036 | 1380
541283 | 445 | % 2:eX0n 3| TCCTTCTGGTATAGAA | eckddddddddddike 37 wa | 1381
541288 | 554 Exon 5 CAATAAGGTATCCAGA | eckddddddddddkke 49 274114 | 1382
541289 | 561 Exon 5 CTTGATACAATAAGGT eckddddddddddkke 66 274121 | 1383
541290 | 569 Exon 5 CTAGTTAGCTTGATAC eckddddddddddkke 61 274129 | 1384
541293 | 628 | X% SeXon 4 | GATCTGGTTGCACTAT | cekddddddddddkke 57 wa | 1385
541294 | 639 Exon 6 GGCAATGGGTGGATCT eckddddddddddkke 38 278933 | 1386
541295 | 648 Exon 6 CCAGTTGAGGGCAATG eckddddddddddkke 67 278942 | 1387
541296 | 654 Exon 6 TAAAGTCCAGTTGAGG eckddddddddddkke 43 278948 | 1388
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[541301 [ 924 Exon 7 TACATAGAGCACCTCA | eekddddddddddkke 86 290422 | 1389
541302 | 927 Exon 7 TGTTACATAGAGCACC | eckddddddddddkke 78 290425 | 1390
541303 | 930 Exon 7 AAGTGTTACATAGAGC | eekddddddddddkke 59 290428 | 1391
541304 | 958 Exon 7 CTTCACATGTAAATTG | eckddddddddddkke 26 290456 | 1392
541305 | 981 Exon 8 GAGCCATGGAAAGTAG | eekddddddddddkke 66 292535 | 1393
541310 | 1127 Exﬁﬁnl;ei;‘gng CCTTCCTTGAGGAGAT |  eekddddddddddkke 26 nfa | 1394
541320 | 1317 Exon 10 CTTCACCCCTAGGTTA | eekddddddddddkke 38 297734 | 1395
541321 | 1322 Exon 10 CCATCCTTCACCCCTA | eekddddddddddkke 81 297739 | 1396
541322 | 1326 Exon 10 GTCGCCATCCTTCACC | eekddddddddddkke 79 297743 | 1397
541323 | 1331 Exon 10 CCAGAGTCGCCATCCT | eekddddddddddkke 64 297748 | 1398
541325 | 1420 Exon 10 GTGGCTGAGCAACCTC | eckddddddddddkke 79 297837 | 1399
541326 | 1434 Exon 10 CCCTTTTAACCTCTGT | eekddddddddddkke 67 297851 | 1400
541331 | 1492 Exon 10 CATCATGATAAGGTGA | eckddddddddddkke 16 297909 | 1401
541332 | 1526 Exon 10 TGGATAACACTGGGCT | eekddddddddddkke 30 297943 | 1402
541333 | 1532 Exon 10 TCTGCTTGGATAACAC | eekddddddddddkke 63 297949 | 1403
541335 | 1597 Exon 10 GAATATGGGCAGCTTG | eekddddddddddkke 33 298014 | 1404
541336 | 1601 Exon 10 AGCTGAATATGGGCAG | eekddddddddddkke 34 298018 | 1405
541337 | 1607 Exon 10 TTGCTTAGCTGAATAT | eekddddddddddkke 39 298024 | 1406
541338 | 1611 Exon 10 TGGATTGCTTAGCTGA | eekddddddddddkke 79 298028 | 1407
541339 | 1614 Exon 10 ACTTGGATTGCTTAGC | eekddddddddddkke 73 298031 | 1408

Example 7: Antisense inhibition of human growth hormone receptor in Hep3B cells by deoxy, MOE

and cEt gapmers

Additional antisense oligonucleotides were designed targeting a growth hormone receptor (GHR)

5 nucleic acid and were tested for their effects on GHR mRNA in vitro. The antisense oligonucleotides were

tested in a series of experiments that had similar culture conditions. The results for each experiment are

presented in separate tables shown below. Cultured Hep3B cells at a density of 20,000 cells per well were

transfected using electroporation with 4,500 nM antisense oligonucleotide. After a treatment period of

approximately 24 hours, RNA was isolated from the cells and GHR mRNA levels were measured by

10 quantitative real-time PCR. Human primer probe set RTS3437 MGB was used to measure mRNA levels.

15

GHR mRNA levels were adjusted according to total RNA content, as measured by RIBOGREEN®. Results

are presented as percent inhibition of GHR, relative to untreated control cells.

The newly designed chimeric antisense oligonucleotides in the Tables below were designed as deoxy,
MOE, and cEt gapmers. The deoxy, MOE and cEt oligonucleotides are 16 nucleosides in length wherein the
nucleoside have either a MOE sugar modification, a cEt sugar modification, or a deoxy modification. The
‘Chemistry’ column describes the sugar modifications of each oligonucleotide. ‘k” indicates a cEt sugar
modification; ‘d’ indicates deoxyribose; and ‘e’ indicates a MOE modification. The internucleoside linkages
throughout each gapmer are phosphorothioate (P=S) linkages. All cytosine residues throughout each gapmer
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are S-methylcytosines. “Start site” indicates the 5’-most nucleoside to which the gapmer is targeted in the

human gene sequence. “Stop site” indicates the 3’-most nucleoside to which the gapmer is targeted human

gene sequence. Each gapmer listed in the Tables below is targeted to either the human GHR mRNA,
designated herein as SEQ ID NO: 1 (GENBANK Accession No. NM_000163.4) or the human GHR genomic
sequence, designated herein as SEQ 1D NO: 2 (GENBANK Accession No. NT 006576.16 truncated from
nucleotides 42411001 to 42714000). ‘n/a’ indicates that the antisense oligonucleotide does not target that

articular gene sequence with 100% complementarity. In case the sequence alignment for a target gene in a
p g q p y q gn get g

particular table is not shown, it is understood that none of the oligonucleotides presented in that table align

with 100% complementarity with that target gene. The oligonucleotides of Table 54 do not target SEQ ID
NOs: 1 or 2, but instead target variant gene sequences SEQ ID NO: 4 (GENBANK Accession No.
DR006395.1) or SEQ 1D NO: 7 (the complement of GENBANK Accession No. AA398260.1).

Table 52
Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ ID
NO: 1 and 2
SI];Z)Q SI];:)Q
. 0
Ing NIO ' gj;%g; Sequence Chemistry inhi‘tf; tion NO: 2 SEI\?OID

Start Start

Site Site
541262 | n/a | Intron2 | TTGGTTTGTCAATCCT | eekddddddddddkke 86 156891 1370
541340 | 1619 | Exon 10 | AGTGAACTTGGATTGC | eekddddddddddkke 73 298036 1409
541341 | 1641 | Exon 10 | GGCATAAAAGTCGATG | eekddddddddddkke 41 298058 1410
541342 | 1644 | Exon 10 | CTGGGCATAAAAGTCG | eekddddddddddkke 33 298061 1411
541343 | 1683 | Exon 10 | GGAAAGGACCACACTA | eekddddddddddkke 34 298100 1412
541344 | 1746 | Exon 10 | GAGTGAGACCATTTCC | eekddddddddddkke 65 298163 1413
541345 | 1827 | Exon 10 | GATGTGAGGAGCCACA | eekddddddddddkke 54 298244 1414
541346 | 1830 | Exon 10 | CTTGATGTGAGGAGCC | eekddddddddddkke 70 298247 1415
541347 | 1835 | Exon 10 | TCAACCTTGATGTGAG | eekddddddddddkke 38 298252 1416
541348 | 1839 | Exon 10 | TGATTCAACCTTGATG | eekddddddddddkke 39 298256 1417
541349 | 1842 | Exon 10 | GTGTGATTCAACCTTG | eekddddddddddkke 74 298259 1418
541350 | 1845 | Exon 10 | TATGTGTGATTCAACC | eekddddddddddkke 58 298262 1419
541351 | 1949 | Exon 10 | GGCATCTCAGAACCTG | eekddddddddddkke 41 298366 1420
541352 | 1965 | Exon 10 | GGTATAGTCTGGGACA | eekddddddddddkke 18 298382 1421
541353 | 1969 | Exon 10 | TGGAGGTATAGTCTGG | eekddddddddddkke 17 298386 1422
541354 | 1972 | Exon 10 | GAATGGAGGTATAGTC | eekddddddddddkke 0 298389 1423
541355 | 1975 | Exon 10 | TATGAATGGAGGTATA | eekddddddddddkke 0 298392 1424
541356 | 1978 | Exon 10 | CTATATGAATGGAGGT | eekddddddddddkke 30 298395 1425
541357 | 1981 | Exon 10 | GTACTATATGAATGGA | eekddddddddddkke 43 298398 1426
541358 | 1987 | Exon 10 | GGGACTGTACTATATG | eekddddddddddkke 12 298404 1427
541369 | 2306 | Exon 10 | TTACATTGCACAATAG | eekddddddddddkke 21 298723 1428
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541373 | 2667 | Exon 10 | TAGCCATGCTTGAAGT | eekddddddddddkke 34 299084 1429
541374 | 2686 | Exon 10 | TGTGTAGTGTAATATA | eekddddddddddkke 10 299103 1430
541375 | 2690 | Exon 10 | ACAGTGTGTAGTGTAA | eekddddddddddkke 82 299107 1431
541376 | 2697 | Exon 10 | GCAGTACACAGTGTGT | eekddddddddddkke 46 299114 1432
541377 | 2700 | Exon 10 | ACTGCAGTACACAGTG | eekddddddddddkke 32 299117 1433
541378 | 2740 | Exon 10 | TTAGACTGTAGTTGCT | eekddddddddddkke 25 299157 1434
541379 | 2746 | Exon 10 | CCAGCTTTAGACTGTA | eekddddddddddkke 69 299163 1435
541380 | 2750 | Exon 10 | TAAACCAGCTTTAGAC | eekddddddddddkke 20 299167 1436
541381 | 2755 | Exon 10 | AACATTAAACCAGCTT | eekddddddddddkke 64 299172 1437
541382 | 2849 | Exon 10 | ACTACAATCATTTTAG | eekddddddddddkke 0 299266 1438
541383 | 2853 | Exon 10 | GATTACTACAATCATT | eekddddddddddkke 0 299270 1439
541384 | 2859 | Exon 10 | AATGCAGATTACTACA | eekddddddddddkke 46 299276 1440
541385 | 2865 | Exon 10 | TCCAATAATGCAGATT | eekddddddddddkke 52 299282 1441
541386 | 2941 | Exon 10 | GTTGATCTGTGCAAAC | eekddddddddddkke 74 299358 1442
541389 | 3037 | Exon 10 | TCTACTTCTCTTAGCA | eekddddddddddkke 50 299454 1443
541393 | 3215 | Exon 10 | GCTTCTTGTACCTTAT | eekddddddddddkke 84 299632 1444
541394 | 3237 | Exon 10 | GATTTGCTTCAACTTA | eekddddddddddkke 47 299654 1445
541395 | 3305 | Exon 10 | GGTTATAGGCTGTGAA | eekddddddddddkke 0 299722 1446
541396 | 3308 | Exon 10 | TCTGGTTATAGGCTGT | eekddddddddddkke 88 299725 1447
541397 | 3311 | Exon 10 | GTGTCTGGTTATAGGC | eekddddddddddkke 56 299728 1448
541398 | 3316 | Exon 10 | AGTATGTGTCTGGTTA | eekddddddddddkke 76 299733 1449
541399 | 3371 | Exon 10 | GGGACTGAAAACCTTG | eekddddddddddkke 50 299788 1450
541400 | 3975 | Exon 10 | AGTATTCTTCACTGAG | eekddddddddddkke 36 300392 1451
541401 | 4044 | Exon 10 | GCGATAAATGGGAAAT | eekddddddddddkke 36 300461 1452
541402 | 4048 | Exon 10 | GTCTGCGATAAATGGG | eekddddddddddkke 52 300465 1453
541403 | 4058 | Exon 10 | CCTAAAAAAGGTCTGC | eekddddddddddkke 51 300475 1454
541404 | 4072 | Exon 10 | CATTAAGCTTGCTTCC | eekddddddddddkke 53 300489 1455
Table 53
Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ ID
NO: 1 and 2
ISIS ) NO: Target Region Sequence Chemistry . % . NO: 2 IDQ
NO 1 inhibition Start NO
St.a 1t Site
Site
541262 | n/a Intron 2 TTGGTTTGTCAATCCT | eekddddddddddkke 85 156891 | 1370
541421 | 4418 Exon 10 CACAACTAGTCATACT | eckddddddddddkke 42 300835 | 1456
541422 | 4428 Exon 10 AACTGCCAGACACAAC | eckddddddddddkke 68 300845 | 1457
541423 | 4431 Exon 10 ATAAACTGCCAGACAC | eekddddddddddkke 86 300848 | 1458
541424 | 4503 Exon 10 TATCAGGAATCCAAGA | eekddddddddddkke 11 300920 | 1459
541425 | 4521 Exon 10 TTGATAACAGAAGCAC | eekddddddddddkke 16 300938 | 1460
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541426 | 4528 Exon 10 TTGGTGTTTGATAACA | eckddddddddddkke 31 300945 | 1461
541427 | 4531 Exon 10 ATGTTGGTGTTTGATA | eckddddddddddkke 32 300948 | 1462
541429 | 30 Exon 1 CCGCCACTGTAGCAGC | eekddddddddddkke 77 2906 | 1463
541430 | 35 Exon 1 CGCCACCGCCACTGTA | eckddddddddddkke 88 2911 | 1464
541431 | 63 Exon 1 GCCGCCCGGGCTCAGC | eekddddddddddkke 86 2939 | 1465
541432 | 67 Exon 1 CGCCGCCGCCCGGGCLT | eekddddddddddkke 61 2943 | 1466
541433 | 144 Exon 1 GAGAGCGCGGGTTCGC | eekddddddddddkke 57 3020 | 1467
541434 | n/a Exon 1/Intron 1 CTACTGACCCCAGTTC | eekddddddddddkke 80 3655 | 1468
541435 | n/a Exon 1/Intron 1 TCACTCTACTGACCCC | eekddddddddddkke 90 3660 | 1469
541436 | n/a Exon 1/Intron1 | TCATGCGGACTGGTGG | eekddddddddddkke 56 3679 | 1470
541437 | n/a Exon 3/Intron 3 | ATGTGAGCATGGACCC | eekddddddddddkke 82 225438 | 1471
541438 | n/a Exon 3/Intron 3 TCTTGATATGTGAGCA | eekddddddddddkke 93 225445 | 1472
541439 | n/a Exon 3/Intron 3 TTCAAGTTGGTGAGCT | eekddddddddddkke 72 226788 | 1473
541440 | n/a Exon 3/Intron 3 TGCTTCCTTCAAGTTG | eekddddddddddkke 68 226795 | 1474
541441 | n/a | Exon 3/Intron 3 TGTAATTTCATTCATG | eekddddddddddkke 62 226809 | 1475
541442 | n/a | Exon 3/Intron3 | CCTTTTGCCAAGAGCA | eckddddddddddkke 85 226876 | 1476
541443 | n/a Exon 3/Intron 3 GATCCTTTTGCCAAGA | eekddddddddddkke 77 226879 | 1477
541444 | n/a Exon 3/Intron 3 GCTAGTAATGTTACAT | eekddddddddddkke 68 238331 | 1478
541445 | n/a | Exon 3/Intron3 | GCAACTTGCTAGTAAT | eekddddddddddkke 65 238338 | 1479
541446 | n/a Exon 3/Intron 3 TGTGCAACTTGCTAGT | eekddddddddddkke 44 238341 | 1480
541447 | n/a Exon 3/Intron 3 GGATTTCAGTTTGAAT | eeckddddddddddkke 0 238363 | 1481
541448 | n/a | Exon 3/Intron3 | CTCAGAGCCTTGGTAG | eekddddddddddkke 65 238428 | 1482
541449 | n/a Exon 1/Intron1 | CAAACGCGCAAAAGAC | eeckddddddddddkke 1 3608 | 1483
541450 | n/a | Exon l/Intron1 | GCCCGCACAAACGCGC | eekddddddddddkke 11 3615 | 1484
541451 | n/a | Exon l/Intron 1 | GGTTAAAGAAGTTGCT | eckddddddddddkke 60 93190 | 1485
541452 | n/a | Exon l/Intron1 | CCCAGTGAATTCAGCA | eckddddddddddkke 85 93245 | 1486
541453 | n/a Exon 1/Intron 1 GCGCCCAGTGAATTCA | eekddddddddddkke 74 93248 | 1487
541454 | n/a Exon 1/Intron1 | AAGATGCGCCCAGTGA | eekddddddddddkke 71 93253 | 1488
541455 | n/a Exon 1/Intron1 | TGTAAGATGCGCCCAG | eekddddddddddkke 75 93256 | 1489
541456 | n/a Exon 1/Intron 1 AATTACTTGTAAGATG | eekddddddddddkke 15 93263 | 1490
541457 | n/a | Exon 1/Intron 1 | CCCAGAAGGCACTTGT | eekddddddddddkke 61 93302 | 1491
541458 | n/a Exon 1/Intron 1 TTGCAGAACAAATCTT | eekddddddddddkke 3 93333 | 1492
541459 | n/a Exon 1/Intron1 | CATGGAAGATTTGCAG | eekddddddddddkke 17 93343 | 1493
541460 | n/a Exon 1/Intron 1 GGTCATGGAAGATTTG | eekddddddddddkke 57 93346 | 1494
541461 | n/a | Exon l/Intron 1 | GACCTTGGTCATGGAA | eckddddddddddkke 51 93352 | 1495
541462 | n/a | Exon l/Intron1 | TGCCAATCCAAAGAGG | eckddddddddddkke 34 93369 | 1496
541463 | n/a Exon 1/Intron 1 GGGTCTGCCAATCCAA | eekddddddddddkke 67 93374 | 1497
541464 | n/a Exon 1/Intron 1 TCCCTGGGTCTGCCAA | eekddddddddddkke 82 93379 | 1498
541465 | n/a Exon 1/Intron 1 AAGTGTGAATTTATCT | eekddddddddddkke 16 93408 | 1499
541466 | n/a | Exon l/Intron1 | GGAGATCTCAACAAGG | eekddddddddddkke 38 93428 | 1500
541468 | n/a Exon 1/Intron 1 TCGCCCATCACTCTTC | eekddddddddddkke 43 93989 | 1501
541469 | n/a Exon 1/Intron 1 CCTGTCGCCCATCACT | eekddddddddddkke 61 93993 | 1502
541470 | n/a Exon 1/Intron 1 TCACCTGTCGCCCATC | eckddddddddddkke 70 93996 | 1503
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541471 | n/a Exon 1/Intron 1 CCATCACCTGTCGCCC | eckddddddddddkke 89 93999 | 1504
541472 | n/a | Exon l/Intron I TCACCATCACCTGTCG | eekddddddddddkke 72 94002 | 1505
541473 | n/a Exon 1/Intron 1 TAATAGTTGTCACCAT | eekddddddddddkke 42 94011 | 1506
541474 | n/a Exon 1/Intron 1 TTCAGATCTTATTAAT | eekddddddddddkke 0 94023 | 1507
541475 | n/a Exon 1/Intron 1 TTGCAAATTCAGTCTG | eekddddddddddkke 32 94096 | 1508
541477 | n/a Exon 2/Intron 2 CGTTCTCTTGGAAGTA | eeckddddddddddkke 78 198766 | 1509
541478 | n/a Exon 2/Intron 2 | TCTTGAATAAATTTCG | eeckddddddddddkke 25 198780 | 1510
541479 | n/a Exon 2/Intron2 | AAGCTCACTCTTCAAT | eekddddddddddkke 60 198810 | 1511
541480 | n/a | Exon2/Intron2 | TCCAAGCTCACTCTTC | eckddddddddddkke 49 198813 | 1512
541481 | n/a Exon 2/Intron 2 GCTCCTGCCACTCTGT | eekddddddddddkke 75 198837 | 1513
541482 | n/a Exon 2/Intron 2 | ATGGGCAAAGGCATCT | eekddddddddddkke 60 198874 | 1514
541483 | n/a 5'UTR AGTCTTCCCGGCGAGG | eckddddddddddkke 32 2571 | 1515
541484 | na | > ?ﬂ;g}fg;‘:ﬂplg CCGCCGCTCCCTAGCC | eckddddddddddkke | 73 2867 | 1516
541485 | n/a Intron 1 GCCCGCAACTCCCTGC | eekddddddddddkke 37 3341 | 1517
541486 | n/a Intron 1 CGCCTCCCCAGGCGCA | eekddddddddddkke 34 4024 | 1518
541487 | n/a Intron 1 GAGTGTCTTCCCAGGC | eekddddddddddkke 86 4446 | 1519
541488 | n/a Intron 1 CTGAAGACTCCTTGAA | eekddddddddddkke 39 4721 | 1520
541489 | n/a Intron 1 GGCTAGCCAAGTTGGA | eckddddddddddkke 54 5392 | 1521
541490 | n/a Intron 1 TGACTCCAGTCTTACC | eckddddddddddkke 76 5802 | 1522
541491 | n/a Intron 1 ATTCATTGTGGTCAGC | eekddddddddddkke 91 6128 | 1523
541492 | n/a Intron 1 GAAGTGGGTTTTTCCC | eckddddddddddkke 86 6543 | 1524
541493 | n/a Intron 1 GCCTTGGTTCAGGTGA | eekddddddddddkke 79 6786 | 1525
Table 54
Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting SEQ ID NO: 3 and 4
Target
ISIS T;;grit SEQ Sequence Chemistry . % . SI];:)Q
NO . 1D inhibition
Site NO
NO
541428 66 3 CCACTGTAGCAGCCGC | eckddddddddddkke 92 1526
541476 263 4 TAGGTATTTCAGAGCC | eekddddddddddkke 80 1527
Table 55
Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic regions of SEQ ID NO: 2
SEQ SEQ
1D ID SE
ISBS NO:1 | NO:2 gj;%g; Sequence Chemistry inhizztion IDQ
Start Start NO
Site Site
541262 | 156891 | 541277 | Intron2 TTGGTTTGTCAATCCT | eekddddddddddkke 80 1370
541494 | 7231 | 541509 | Intron1 | GTCCAGGCAGAGTTGT | eekddddddddddkke 30 1528
541495 | 7570 | 541510 | Intron1 | AGCCAAATGTTGGTCA | eekddddddddddkke 19 1529
541496 | 8395 | 541511 | Intron 1 GAGGGCGAGTTTTTCC | eekddddddddddkke 71 1530

126




30 Sep 2019

2014284398

BIOL0226WO

541497 | 9153 | 541512 | Intron1 | GTGGCATTGGCAAGCC | eekddddddddddkke 81 1531
541498 | 9554 | 541513 | Intron1 | ACCCCACTGCACCAAG | eckddddddddddkke 67 1532
541499 | 9931 | 541514 | Intron1 | TCCAAGTACTTGCCAA | eeckddddddddddkke 83 1533
541500 | 10549 | 541515 | Intron1 | AGTGCCTGGCCTAAGG | eckddddddddddkke 75 1534
541501 | 11020 | 541516 | Intron 1 GCGCTTCTTCCCTAGG | eekddddddddddkke 71 1535
541502 | 11793 | 541517 | Intron1 | CATCTTGCCCAGGGAT | eckddddddddddkke 84 1536
541503 | 12214 | 541518 | Intron 1 CCATCTTGCTCCAAGT | eekddddddddddkke 93 1537
541504 | 12474 | 541519 | Intron 1 CTTACATCCTGTAGGC | eekddddddddddkke 71 1538
541505 | 12905 | 541520 | Intron 1 CGCCTCCTGGTCCTCA | eekddddddddddkke 97 1539
541506 | 13400 | 541521 | Intron 1 CCCTATGCACTACCTA | eekddddddddddkke 49 1540
541507 | 13717 | 541522 | Intron1 | GAGGGACTGTGGTGCT | eekddddddddddkke 65 1541
541508 | 14149 | 541523 | Intron1 | GCCCAATATGTGCCAG | eckddddddddddkke 60 1542
541509 | 14540 | 541524 | Intron 1 GCTCTCTCATCGCTGG | eekddddddddddkke 90 1543
541510 | 15264 | 541525 | Intron1 | CTCAAGGCTATGTGCC | eckddddddddddkke 67 1544
541511 | 15849 | 541526 | Intron 1 TCCACATCCCTCATGT | eekddddddddddkke 68 1545
541512 | 16530 | 541527 | Intron1 | AGGACTGAAGGCCCAT | eekddddddddddkke 49 1546
541513 | 17377 | 541528 | Intron1 | GTGCGACTTACCAGCT | eckddddddddddkke 85 1547
541514 | 17581 | 541529 | Intron1 | TCGCTAAAGCCACACA | eckddddddddddkke 89 1548
541515 | 17943 | 541530 | Intron 1 GCTCTGGCTGATGGTC | eekddddddddddkke 92 1549
541516 | 18353 | 541531 | Intron 1 TTCCCATGAGGATTTC | eekddddddddddkke 70 1550
541517 | 18636 | 541532 | Intron1 | TTGGGCTTAAGCACTA | eckddddddddddkke 71 1551
541518 | 19256 | 541533 | Intron 1 GCTAGCACCTAGTCCA | eekddddddddddkke 71 1552
541519 | 19814 | 541534 | Intron1 | CCTCTGGCCTACAACA | eckddddddddddkke 64 1553
541520 | 20365 | 541535 | Intron1 | ACCCCTCATCAGCACC | eckddddddddddkke 93 1554
541521 | 20979 | 541536 | Intron 1 GGCCACCCCTGATCCT | eekddddddddddkke 66 1555
541522 | 21566 | 541537 | Intron 1 GAAGCTCCCTTGCCCA | eekddddddddddkke 96 1556
541523 | 22150 | 541538 | Intron1 | AGTGTTGCCCCTCCAA | eckddddddddddkke 83 1557
541524 | 22803 | 541539 | Intron 1 GGGTCTCCAACCTACT | eckddddddddddkke 70 1558
541525 | 29049 | 541540 | Intron1 | GGGATGTAGGTTTACC | eckddddddddddkke 74 1559
541526 | 29554 | 541541 | Intron1 | GCAACCGATATCACAG | eekddddddddddkke 60 1560
541527 | 30245 | 541542 | Intron1 | TGCCCTGGAACAAATT | eekddddddddddkke 13 1561
541528 | 30550 | 541543 | Intron1 | AGTCTAGGAGTAGCTA | eckddddddddddkke 50 1562
541529 | 30915 | 541544 | Intron1 | GCTGTTGTCAAGAGAC | eckddddddddddkke 55 1563
541530 | 31468 | 541545 | Intron1 | CACCTAGACACTCAGT | eckddddddddddkke 47 1564
541531 | 32366 | 541546 | Intron1 | GTCAAGGGATCCCTGC | eekddddddddddkke 34 1565
541532 | 32897 | 541547 | Intron | TCCCCCTGGCACTCCA | eckddddddddddkke 79 1566
541533 | 33187 | 541548 | Intron | GCCTGGTAACTCCATT | eekddddddddddkke 56 1567
541534 | 33780 | 541549 | Intron1 | GGGCTCACCAACTGTG | eckddddddddddkke 39 1568
541535 | 34407 | 541550 | Intron1 | CCACAGGATCATATCA | eckddddddddddkke 37 1569
541536 | 34846 | 541551 | Intron1 | CTCCAGCAGAAGTGTC | eckddddddddddkke 10 1570
541537 | 35669 | 541552 | Intron1 | AGCCCAACTGTTGCCT | eckddddddddddkke 79 1571
541538 | 36312 | 541553 | Intron1 | TGCCAGGCAGTTGCCA | eckddddddddddkke 75 1572
541539 | 36812 | 541554 | Intron1 | GCCAGTAAGCACCTTG | eckddddddddddkke 93 1573
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541540 | 37504 | 541555 | Intron 1 CTAGCTTCCCAGCCCC | eekddddddddddkke 46 1574
541541 | 38841 | 541556 | Intron1 | TCAAGCCCAGCTAGCA | eekddddddddddkke 39 1575
541542 | 39108 | 541557 | Intron 1 CCTCACAGGCCCTAAT | eekddddddddddkke 4 1576
541543 | 39408 | 541558 | Intron1 | ACCTGCTTACATGGTA | eckddddddddddkke 21 1577
541544 | 40250 | 541559 | Intron 1 CCTTTGCTAGGACCCA | eckddddddddddkke 52 1578
541545 | 40706 | 541560 | Intron 1 | GGGACTGCCACCAAGG | eckddddddddddkke 27 1579
541546 | 40922 | 541561 | Intron1 | GCTAGATGTTCAGGCC | eckddddddddddkke 34 1580
541547 | 41424 | 541562 | Intron1 | CCTATGGCCATGCTGA | eekddddddddddkke 32 1581
541548 | 41999 | 541563 | Intron 1 GTATGCTAGTTCCCAT | eekddddddddddkke 83 1582
541549 | 42481 | 541564 | Intron 1 CCCTCATAATCTTGGG | eekddddddddddkke 13 1583
541550 | 42700 | 541565 | Intron1 | GTCCAACCACTACCAC | eckddddddddddkke 74 1584
541551 | 43291 | 541566 | Intron1 | ACTTGCAGATAGCTGA | eekddddddddddkke 73 1585
541552 | 43500 | 541567 | Intron1 | GCATGACCCCACTGCC | eekddddddddddkke 72 1586
541553 | 43947 | 541568 | Intron1 | GAGGGTCACATTCCCT | eeckddddddddddkke 23 1587
541554 | 44448 | 541569 | Intron 1 TCTCTTACTGGTGGGT | eekddddddddddkke 90 1588
541555 | 45162 | 541570 | Intron 1 GCCCCCTTCCTGGATA | eekddddddddddkke 28 1589
541556 | 46010 | 541571 | Intron1 | CCTCATGCGACACCAC | eckddddddddddkke 71 1590
541557 | 46476 | 541572 | Intron1 | AGCCCTCTGCCTGTAA | eckddddddddddkke 67 1591
541558 | 47447 | 541573 | Intron1 | CTCCCAGCTATAGGCG | eckddddddddddkke 38 1592
541559 | 47752 | 541574 | Intron1 | GCTAGCTGCGCAAGGA | eckddddddddddkke 5 1593
541560 | 48001 | 541575 | Intron1 | GCGCAGCCCGCTGCAA | eckddddddddddkke 18 1594
541561 | 48423 | 541576 | Intron1 | TGCATGATCCACCCCA | eckddddddddddkke 65 1595
541562 | 50195 | 541577 | Intron1 | GCTTAGTGCTGGCCCA | eckddddddddddkke 72 1596
541563 | 50470 | 541578 | Intron | CCTTCCAGTCCTCATA | eekddddddddddkke 81 1597
541564 | 51104 | 541579 | Intron1 | ATAGTGTCAAGGCCCA | eckddddddddddkke 91 1598
541565 | 51756 | 541580 | Intron1 | AGGCCTTAGTCACCCA | eckddddddddddkke 88 1599
541566 | 52015 | 541581 | Intron1 | TAACCAACCTAAGGGA | eckddddddddddkke 11 1600
541567 | 52230 | 541582 | Intron 1 ATTCTGGTGATGCCCT | eckddddddddddkke 66 1601
541568 | 52588 | 541583 | Intron | GTGTTCACTGCCATGA | eckddddddddddkke 67 1602
541569 | 53532 | 541584 | Intron1 | GGTAGAGCACACTGCC | eckddddddddddkke 47 1603
541570 | 54645 | 541585 | Intron | CCACTTTAATGCCACC | eekddddddddddkke 76 1604
Table 56

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic regions of SEQ ID NO: 2

SEQ SEQ
1D 1D o
ISIS NO:2 | NO:2 Target Sequence Chemistry . A) . SEQ ID
NO Region inhibition NO
Start Stop
Site Site
541262 | 156891 | 156906 | Intron2 | TTGGTTTGTCAATCCT | eeckddddddddddkke 88 1370
541571 | 54886 | 54901 | Intron1 | GTCAAATGCTGTTGGG | eeckddddddddddkke 91 1605
541572 | 55900 | 55915 | Intron1 | CATCCCCTATCAGGGT | eeckddddddddddkke 53 1606
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541573 | 62266 | 62281 | Intron1 | CTCGAATCCCTTGAGC | eckddddddddddkke 73 1607
541574 | 62733 | 62748 | Intron 1 | GATTCCCTCCCCTAAC | eekddddddddddkke 27 1608
541575 | 63173 | 63188 | Intron1 | ATCCATCCATGTGCTG | eekddddddddddkke 92 1609
541576 | 63751 | 63766 | Intron1 | GAGCATGCCTCAGTGG | eekddddddddddkke 81 1610
541577 | 63964 | 63979 | Intron 1 | CAGAAGGACTGCCTCT | eekddddddddddkke 50 1611
541578 | 64213 | 64228 | Intron 1 | ACAATGCTCAACAGCC | eekddddddddddkke 75 1612
541579 | 64576 | 64591 | Intron 1 | GTTGGATCTGGCATGC | eekddddddddddkke 80 1613
541580 | 65027 | 65042 | Intron 1 | CGGCTGAGAGCAAGGG | eekddddddddddkke 88 1614
541581 | 65363 | 65378 | Intron 1 | GAGAGGGTTCAGCCTG | eekddddddddddkke 62 1615
541582 | 65600 | 65615 | Intron1 | ACTTAGTTCCTAGCCA | eekddddddddddkke 91 1616
541583 | 66087 | 66102 | Intron 1 | GTGAACCAGATGTGCT | eekddddddddddkke 86 1617
541584 | 66566 | 66581 | Intron 1 | GGAGTGACAGCTAAGT | eekddddddddddkke 98 1618
541585 | 66978 | 66993 | Intron 1 | AAGTGTTCAGAGCCAC | eekddddddddddkke 97 1619
541586 | 67662 | 67677 | Intron 1 | AACCCTGCCAAGGTAC | eekddddddddddkke 45 1620
541587 | 67914 | 67929 | Intron 1 | GATGGTGAGCACTACC | eekddddddddddkke 78 1621
541588 | 68278 | 68293 | Intron 1 | GGCAGGATAGGACAGA | eekddddddddddkke 11 1622
541589 | 68727 | 68742 | Intron 1 | GCAAAGTGATGAGCCT | eekddddddddddkke 81 1623
541590 | 69207 | 69222 | Intron 1 | CTATCCACACCATTCC | eekddddddddddkke 93 1624
541591 | 69605 | 69620 | Intron 1 | GGATCATGGGCCCCTA | eekddddddddddkke 70 1625
541592 | 70130 | 70145 | Intron1 | GTGAATTTGCTGGGCC | eckddddddddddkke 94 1626
541593 | 70569 | 70584 | Intron 1 | GTGATGGGCCCAAGGC | eekddddddddddkke 67 1627
541594 | 71056 | 71071 | Intron 1 | TCCTCAGTCGGCTTGC | eekddddddddddkke 69 1628
541595 | 71314 | 71329 | Intron 1 | CAGCCTTTTGCCAGAT | eekddddddddddkke 93 1629
541596 | 71620 | 71635 | Intron1 | CCTCCCTAGGATTACC | eekddddddddddkke 42 1630
541597 | 72226 | 72241 | Intron 1 | ACGCCCCAATCACTCA | eekddddddddddkke 79 1631
541598 | 72655 | 72670 | Intron 1 | GCATGACCCATTATGT | eekddddddddddkke 94 1632
541599 | 73061 | 73076 | Intron1 | TCCCTCCAAGAGCTCA | eekddddddddddkke 83 1633
541600 | 73708 | 73723 | Intron 1 | GATGCCTGTGGCTGAC | eekddddddddddkke 84 1634
541601 | 74107 | 74122 | Intron 1 | GGCTAGCATGTTGCCT | eekddddddddddkke 19 1635
541602 | 74542 | 74557 | Intron1 | TAACCCACTAGGCTGG | eckddddddddddkke 84 1636
541603 | 74947 | 74962 | Intron 1 | TGGCCCAAAACTAATC | eekddddddddddkke 34 1637
541604 | 75192 | 75207 | Intron 1 | GGAGCAGTCTGGCACC | eekddddddddddkke 85 1638
541605 | 75699 | 75714 | Intron 1 | TATTCTGTGGGACAAG | eekddddddddddkke 51 1639
541606 | 75979 | 75994 | Intron 1 | GTGTCTAGTTCCAGCC | eekddddddddddkke 86 1640
541607 | 76410 | 76425 | Intron1 | TACTATCATGTAGCGC | eekddddddddddkke 87 1641
541608 | 76701 | 76716 | Intron 1 | TGCCCTTGTAGTGAGA | eekddddddddddkke 31 1642
541609 | 76980 | 76995 | Intron1 | TCCCCAACCTACAAGC | eekddddddddddkke 41 1643
541610 | 77292 | 77307 | Intron 1 | GCTCTAGGCATATGAA | eekddddddddddkke 63 1644
541611 | 77555 | 77570 | Intron 1 | TACCTCCCTTGTAGGG | eekddddddddddkke 27 1645
541612 | 77854 | 77869 | Intron 1 | GGTTCCCTTGCAGAGA | eekddddddddddkke 62 1646
541613 | 78311 | 78326 | Intron1 | GTGCCCTCTTCATGCC | eekddddddddddkke 68 1647
541614 | 79006 | 79021 | Intron1 | CCTGTGTGCAACTGGC | eekddddddddddkke 85 1648
541615 | 79490 | 79505 | Intron1 | CTGAGTCATTTGCCTG | eekddddddddddkke 93 1649
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541616 | 79829 | 79844 | Intron 1 | GGCCTTAGTAGGCCAG | eekddddddddddkke 0 1650
541617 | 80277 | 80292 | Intron1 | GTCCTTGCAGTCAACC | eekddddddddddkke 77 1651
541618 | 80575 | 80590 | Intron 1 | GCTGGGCCAAGTCCAT | eekddddddddddkke 77 1652
541619 | 80895 | 80910 | Intron1 | TAGGGCACTTTTTGCC | eekddddddddddkke 31 1653
541620 | 81207 | 81222 | Intron 1 | GCTGAGGTCCCTCTCT | eekddddddddddkke 34 1654
541621 | 81761 | 81776 | Intron1 | CTTTGGTCCCATTGCC | eekddddddddddkke 83 1655
541622 | 82233 | 82248 | Intron 1 | GGAACATGCCAAGGGC | eekddddddddddkke 91 1656
541623 | 82738 | 82753 | Intron 1 | AGGTGGTCTCCCTTCA | eekddddddddddkke 74 1657
541624 | 83056 | 83071 | Intron1 | TCCCAAAGCTCCCCTC | eekddddddddddkke 53 1658
541625 | 83401 | 83416 | Intron1 | CCTGGCCTAGCAAGCT | eekddddddddddkke 47 1659
541626 | 84048 | 84063 | Intron1 | TCTTAGCCCTGGGCTA | eekddddddddddkke 12 1660
541627 | 84388 | 84403 | Intron 1 | GACTTGGACTGGGCTC | eekddddddddddkke 81 1661
541628 | 85261 | 85276 | Intron 1 | GGCCTAGGATCTAGGA | eekddddddddddkke 0 1662
541629 | 85714 | 85729 | Intron 1 | GTCAGGCTAGAGGGAC | eekddddddddddkke 41 1663
541630 | 86220 | 86235 | Intron1 | GGAAGTTCTCCCAGCC | eekddddddddddkke 47 1664
541631 | 86640 | 86655 | Intron1 | CCTGACTGATGTACAC | eekddddddddddkke 35 1665
541632 | 86903 | 86918 | Intron1 | CTCTGGCCTAGCCTAT | eekddddddddddkke 54 1666
541633 | 87247 | 87262 | Intron 1 | GGCTGCTGTCAGATGC | eekddddddddddkke 79 1667
541634 | 88293 | 88308 | Intron1 | TCTCAGGTGTAGGCAG | eekddddddddddkke 59 1668
541635 | 88605 | 88620 | Intron 1 | GGTCACTGAGACTGGG | eekddddddddddkke 88 1669
541636 | 88952 | 88967 | Intron1 | ACCCACTAGCAGCTAG | eekddddddddddkke 61 1670
541637 | 89160 | 89175 | Intron 1 | CGGATGAGGCAGTTAG | eekddddddddddkke 42 1671
541638 | 89855 | 89870 | Intron 1 | TGGTAGGCCCTCTGGC | eekddddddddddkke 28 1672
541639 | 90240 | 90255 | Intron 1 | GTCACAAGGTGGGTGC | eekddddddddddkke 28 1673
541640 | 90513 | 90528 | Intron1 | GTCTTGCCCTCACGGA | eekddddddddddkke 73 1674
541641 | 91073 | 91088 | Intron 1 | GCAGTCTGTGGACTTA | eekddddddddddkke 93 1675
541642 | 91647 | 91662 | Intron1 | TGCTCTCTGGTCACAC | eekddddddddddkke 75 1676
541643 | 92069 | 92084 | Intron 1 | TATCCCCCAGAGCCAT | eekddddddddddkke 68 1677
541644 | 92356 | 92371 | Intron1 | AAGGTGAGAGGGCACT | eckddddddddddkke 75 1678
541645 | 92904 | 92919 | Intron1 | GTTTTAACCTCACCCT | eckddddddddddkke 0 1679
541646 | 93846 | 93861 | Intron1 | CCTTCCACTGACCTTC | eekddddddddddkke 56 1680
541647 | 94374 | 94389 | Intron 1 | GACACTAGCCTAAGCC | eekddddddddddkke 37 1681
Table 57

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic regions of SEQ ID NO: 2

SEQID | SEQID
ISIS NO: 2 NO: 2 Target Sequence Chemist % SEQ
NO Start Stop Region d vy inhibition | ID NO
Site Site
541262 | 156891 | 156906 | Intron2 | TTGGTTTGTCAATCCT | eekddddddddddkke 94 1370
541648 | 94638 94653 | Intron1 | GGTTAGCCCTCAGCCT | eckddddddddddkke 61 1682
541649 | 94839 94854 | Intron1 | TATGAAGGTTGGACCA | eckddddddddddkke 69 1683
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541650 | 95509 95524 | Intron 1 | CAACCAGCTCACCTGA | eckddddddddddkke 37 1684
541651 | 95829 95844 | Intron 1 | GGGCTCCAAGGCTCTC | eeckddddddddddkke 75 1685
541652 | 96158 96173 | Intron1 | AGCTGTTACATGCCAA | eckddddddddddkke 93 1686
541653 | 96488 96503 | Intron 1 | GGCCCAGAGGTTATAG | eckddddddddddkke 30 1687
541654 | 96991 97006 | Intron1 | GTCCTTAGACCCCTCA | eckddddddddddkke 70 1688
541655 | 97539 97554 | Intron 1 | GCCCTGGCTAGAGACA | eckddddddddddkke 39 1689
541656 | 98132 98147 | Intron1 | CATCCAGCAGCTGGAC | eckddddddddddkke 35 1690
541657 | 98833 98848 | Intron 1 | GACTGAGGTCATCACA | eckddddddddddkke 60 1691
541658 | 99258 99273 | Intron 1 | GGCCAGGCACATCATG | eckddddddddddkke 45 1692
541659 | 99843 99858 | Intron 1 | GGAGCTCATTGAGCCA | eckddddddddddkke 36 1693
541660 | 100406 | 100421 | Intron1 | GTGCCCATTGCTGTGT | eckddddddddddkke 70 1694
541661 | 100742 | 100757 | Intron 1 | CCAAGTGTGGCTTCAG | eckddddddddddkke 54 1695
541662 | 101305 | 101320 | Intron1 | CCACCCTTTATACGCA | eckddddddddddkke 87 1696
541663 | 101788 | 101803 | Intron 1 | CAGTAACCCCAAGGGA | eckddddddddddkke 12 1697
541664 | 102649 | 102664 | Intron1 | CCCCACCTTATATGGG | eckddddddddddkke 9 1698
541665 | 103034 | 103049 | Intron1 | AGGCCCTTTTTACATG | eckddddddddddkke 9 1699
541666 | 103316 | 103331 | Intron1 | TCAATAAGTCCCTAGG | eckddddddddddkke 20 1700
541667 | 104277 | 104292 | Intron 1 | GGCATTGAGTGACTGC | eckddddddddddkke 51 1701
541668 | 104679 | 104694 | Intron1 | ATAATGCCTTCTCAGC | eckddddddddddkke 62 1702
541669 | 106349 | 106364 | Intron 1 | GTGAGGCATTTAGCCC | eckddddddddddkke 35 1703
541670 | 106632 | 106647 | Intron1 | GCTCTTGTGTTGGGTA | eckddddddddddkke 89 1704
541671 | 107084 | 107099 | Intron 1 | TGTGCAGGAGGTCTCA | eckddddddddddkke 60 1705
541672 | 107949 | 107964 | Intron1 | TGGAGAGTCTTGTCTC | eekddddddddddkke 17 1706
541673 | 108773 | 108788 | Intron 1 | GTGACCCACCCAAGAG | eckddddddddddkke 34 1707
541674 | 109336 | 109351 | Intron1 | GTTGTAGCTAGTGTTC | eckddddddddddkke 74 1708
541675 | 109849 | 109864 | Intron1 | GCCTTAGTTTGTGCCA | eckddddddddddkke 78 1709
541676 | 110427 | 110442 | Intron 1 | GCCCCAGCTGAGAATT | eeckddddddddddkke 29 1710
541677 | 110701 110716 | Intron1 | ACAACAATCCAGGGTG | eekddddddddddkke 61 1711
541678 | 110959 | 110974 | Intron 1 | CTCCCCTGGAAGTCAC | eckddddddddddkke 59 1712
541679 | 111307 | 111322 | Intron 1 | GCCCTCATGGCTCAAG | eckddddddddddkke 60 1713
541680 | 112499 | 112514 | Intron 1 | TCAGCAGATAGGGAGC | eckddddddddddkke 61 1714
541681 | 113896 | 113911 | Intron 1 | GAATGCGGTGATCAGG | eckddddddddddkke 29 1715
541682 | 117477 | 117492 | Intron 1 | CTGAGAGAATTGGCCC | eckddddddddddkke 5 1716
541683 | 117740 | 117755 | Intron 1 | AGGCACATTGTTACCA | eckddddddddddkke 26 1717
541684 | 118229 | 118244 | Intron 1 | GGGAGGCACTAGAGAA | eckddddddddddkke 13 1718
541685 | 119269 | 119284 | Intron1 | TACAGTAACACATCCC | eekddddddddddkke 78 1719
541686 | 119688 | 119703 | Intron 1 | GAAGCTCAGCCTGATC | eckddddddddddkke 45 1720
541687 | 120376 | 120391 | Intron1 | CTTGCCTGACAACCTA | eckddddddddddkke 53 1721
541688 | 120738 | 120753 | Intron 1 | GCCTACCTGCTTTTGC | eckddddddddddkke 10 1722
541689 | 121242 | 121257 | Intron1 | TTTCCCAACCACTTAG | eckddddddddddkke 7 1723
541690 | 121615 | 121630 | Intron1 | TCTCCTATTTCAGTTA | eckddddddddddkke 23 1724
541691 | 121823 | 121838 | Intron 1 | GGGTGATGGATGAACT | eckddddddddddkke 40 1725
541692 | 122345 | 122360 | Intron1 | ACACTGCTGGTAGTGA | eckddddddddddkke 0 1726
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541693 | 122588 | 122603 | Intron1 | ACCCAACTAGCCTGTC | eckddddddddddkke 35 1727
541694 | 123152 | 123167 | Intron 1 | GAGACCTGCTGCCTGA | eckddddddddddkke 80 1728
541695 | 123671 | 123686 | Intron1 | ACATCTCTTGGGAGGT | eekddddddddddkke 78 1729
541696 | 124040 | 124055 | Intron1 | ACATAGTACCCCTCCA | eckddddddddddkke 35 1730
541697 | 124430 | 124445 | Intron1 | CTCTCAAGTACCTGCC | eckddddddddddkke 72 1731
541698 | 124824 | 124839 | Intron1 | TTTGTACCCAACCCCC | eckddddddddddkke 15 1732
541699 | 125032 | 125047 | Intron1 | AGGCCCACATAAATGC | eekddddddddddkke 21 1733
541700 | 125533 | 125548 | Intron 1 | GAGCATCCCCTACACT | eckddddddddddkke 12 1734
541701 | 126357 | 126372 | Intron1 | GCTGGGCCTTTAGCTG | eekddddddddddkke 66 1735
541702 | 126736 | 126751 | Intron 1 | TTGGTCAATTGGGCAG | eckddddddddddkke 79 1736
541703 | 127179 | 127194 | Intron 1 | GTCTCATGAGGCCTAT | eekddddddddddkke 60 1737
541704 | 127454 | 127469 | Intron 1 | GGAGGTGGGATCCCAC | eckddddddddddkke 35 1738
541705 | 128467 | 128482 | Intron1 | GCCCACTACCTAGCAC | eekddddddddddkke 30 1739
541706 | 129096 | 129111 | Intron1 | CCCAGCTGGCTGGTCG | eckddddddddddkke 50 1740
541707 | 129312 | 129327 | Intron 1 | GCACCAGGTCTCCTGT | eckddddddddddkke 7 1741
541708 | 129516 | 129531 | Intron1 | GTCTAGAAGCCTAGGG | eekddddddddddkke 23 1742
541709 | 129976 | 129991 | Intron1 | GCCGGGTGTTGGTGCA | eckddddddddddkke 50 1743
541710 | 130308 | 130323 | Intron 1 | TTGGTGCCTGTGTTGC | eckddddddddddkke 49 1744
541711 | 130767 | 130782 | Intron1 | TGCTTCTGATCCCTAC | eckddddddddddkke 18 1745
541712 | 131286 | 131301 | Intron 1 | GTTCCCAGGAGGCTTA | eckddddddddddkke 56 1746
541713 | 131676 | 131691 | Intron1 | AGGCCCCTAGAGTCTA | eckddddddddddkke 41 1747
541714 | 132292 | 132307 | Intron 1 | TGGTGTGCCCAGACTT | eckddddddddddkke 60 1748
541715 | 132730 | 132745 | Intron1 | GATGGCTAACCCACTG | eekddddddddddkke 14 1749
541716 | 133101 | 133116 | Intron1 | CCCCCAAAAGTTGCCC | eckddddddddddkke 12 1750
541717 | 133522 | 133537 | Intron 1 | TAGGGTGTTCCAGATC | eckddddddddddkke 44 1751
541718 | 133724 | 133739 | Intron1 | GTACCATGAAGCTCTG | eekddddddddddkke 67 1752
541719 | 134086 | 134101 | Intron1 | CTTGGACTTGGACCAT | eckddddddddddkke 42 1753
541720 | 134441 | 134456 | Intron 1 | GTGCATAGGGCCTGTC | eckddddddddddkke 42 1754
541721 | 135015 | 135030 | Intron1 | CCTCACCTGAACACCC | eckddddddddddkke 23 1755
541722 | 135859 | 135874 | Intron1 | ATGCCTCCCCGCAACT | eckddddddddddkke 27 1756
541723 | 136287 | 136302 | Intron 1 | TTGTGCTTGGGTGTAC | eckddddddddddkke 39 1757
541724 | 137000 | 137015 | Intron 1 | AGGCTTCATGTGAGGT | eckddddddddddkke 86 1758
Table 58

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting introns 1 and 2 of SEQ ID NO: 2

SEQ SEQ
ISIS | IDNO: | ID NO: | Target Sequence Chemist % SEQ
NO 2 Start | 2 Stop | Region d vy inhibition | ID NO
Site Site
541262 | 156891 | 156906 | Intron 2 | TTGGTTTGTCAATCCT | eekddddddddddkke 95 1370
541725 | 137372 | 137387 | Intron 1 | TGTAAAAGGTCCTCCC | eekddddddddddkke 53 1759
541726 | 137750 | 137765 | Intron 1 | GACCTGTGCAGCAGGT | eekddddddddddkke 32 1760

132




30 Sep 2019

2014284398

BIOL0226WO

541727 | 138783 | 138798 | Intron 1 | TCCTCTTGGAGATCCA | eekddddddddddkke 44 1761
541728 | 139825 | 139840 | Intron 1 | AGGTCATAGGACTGCT | eekddddddddddkke 73 1762
541729 | 140343 | 140358 | Intron 1 | GAAGGTCAGACTAGGG | eekddddddddddkke 53 1763
541730 | 140686 | 140701 | Intron 1 | TCTGTAGACTGCCCAG | eekddddddddddkke 87 1764
541731 | 141116 | 141131 | Intron 1 | GTCCCTCTATTCCCCT | eekddddddddddkke 57 1765
541732 | 141591 | 141606 | Intron 1 | AATTGCCATGCTCCCA | eekddddddddddkke 56 1766
541733 | 142113 | 142128 | Intron 1 | GATGACCTTCCTCCAA | eekddddddddddkke 15 1767
541734 | 142327 | 142342 | Intron 1 | GTTTCCAGTAGCACCT | eekddddddddddkke 82 1768
541735 | 143118 | 143133 | Intron 1 | GGCCTTGAGCTGATGG | eekddddddddddkke 11 1769
541736 | 143836 | 143851 | Intron 1 | TATCCCTAATCAGGCT | eekddddddddddkke 40 1770
541737 | 144094 | 144109 | Intron 1 | GGTGTCCACATCCCGG | eekddddddddddkke 58 1771
541738 | 144558 | 144573 | Intron 1 | AGCTGGACAGGCCATA | eekddddddddddkke 27 1772
541740 | 145510 | 145525 | Intron 2 | GGTAATCACCCAGAGA | eekddddddddddkke 90 1773
541741 | 145937 | 145952 | Intron 2 | GCGCTAAGTCTGCTGT | eekddddddddddkke 92 1774
541742 | 146320 | 146335 | Intron 2 | CCTCAAATCTTGCCCA | eekddddddddddkke 96 1775
541743 | 147028 | 147043 | Intron 2 | ATCCAGACCTGGCAGA | eekddddddddddkke 84 1776
541744 | 147262 | 147277 | Intron 2 | ATCCCTGCTCAAGTGC | eekddddddddddkke 89 1777
541745 | 147671 | 147686 | Intron 2 | CAGGCACTCCTTGGAA | eekddddddddddkke 93 1778
541746 | 148139 | 148154 | Intron 2 | AGCTGAGGTATCCCTC | eekddddddddddkke 94 1779
541747 | 148564 | 148579 | Intron 2 | GGGCCCAGCAAGTCTT | eekddddddddddkke 33 1780
541748 | 149069 | 149084 | Intron 2 | GTTTTGTCAGTGTGCA | eekddddddddddkke 98 1781
541749 | 149491 | 149506 | Intron 2 | GTGACCTGCTGAACTC | eekddddddddddkke 95 1782
541750 | 150236 | 150251 | Intron 2 | GGCTGAACTGTGCACC | eekddddddddddkke 95 1783
541751 | 150748 | 150763 | Intron 2 | GGGTGGTCCCACTCCT | eekddddddddddkke 91 1784
541752 | 151124 | 151139 | Intron 2 | GAGGAATCCTGGGCCC | eekddddddddddkke 94 1785
541753 | 151373 | 151388 | Intron 2 | ATGACAAGCTAGGTGC | eekddddddddddkke 81 1786
541754 | 151644 | 151659 | Intron 2 | TTGCCAGACAGGGCAC | eekddddddddddkke 18 1787
541755 | 152373 | 152388 | Intron 2 | AGACCCCTCCCACTAT | eekddddddddddkke 43 1788
541756 | 152617 | 152632 | Intron 2 | GGTGCTGGGTGACCGG | eekddddddddddkke 91 1789
541757 | 153349 | 153364 | Intron 2 | GGCCAAACGGTGCCCT | eekddddddddddkke 23 1790
541758 | 153918 | 153933 | Intron 2 | TGGGTGAATAGCAACC | eekddddddddddkke &5 1791
541759 | 154171 | 154186 | Intron 2 | GCCCCCAAGGAAGTGA | eekddddddddddkke 76 1792
541760 | 154813 | 154828 | Intron 2 | CAGGCTTCATGTGTGG | eekddddddddddkke 92 1793
541761 | 155289 | 155304 | Intron 2 | CTGTCAGTGCTTTGGT | eekddddddddddkke 52 1794
541762 | 156233 | 156248 | Intron 2 | GAGTACCCTGGCAGGT | eekddddddddddkke 58 1795
541763 | 156847 | 156862 | Intron 2 | TAGCTAGCACCTGGGT | eekddddddddddkke 90 1796
541764 | 157552 | 157567 | Intron 2 | GGCAAACCTTTGAGCC | eekddddddddddkke 27 1797
541765 | 157927 | 157942 | Intron 2 | GCTATCATTGGAGCAG | eekddddddddddkke 94 1798
541766 | 158542 | 158557 | Intron 2 | CCTCTGAGTACTCCCT | eekddddddddddkke 96 1799
541767 | 159252 | 159267 | Intron 2 | AGCTGAAGGCAACCAG | eekddddddddddkke 97 1800
541768 | 159539 | 159554 | Intron 2 | GGGCAGTTTTCCATAG | eekddddddddddkke 89 1801
541769 | 159778 | 159793 | Intron 2 | GGTCCTACCTCTGACA | eekddddddddddkke 82 1802
541770 | 160352 | 160367 | Intron 2 | GGCTGCCTTAGGGTGG | eekddddddddddkke 90 1803
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541771 | 160812 | 160827 | Intron 2 | CGCACCTCCCCCACTA | eekddddddddddkke 15 1804
541772 | 161461 | 161476 | Intron 2 | GCTTATTGGTCCATGG | eekddddddddddkke 93 1805
541773 | 161821 | 161836 | Intron 2 | AACCGCAGAGCCCCCA | eekddddddddddkke 76 1806
541774 | 162132 | 162147 | Intron 2 | GGGCTTGTTCTGCCAA | eekddddddddddkke 33 1807
541775 | 162639 | 162654 | Intron 2 | GGGACCTGCGCTGACT | eekddddddddddkke 86 1808
541776 | 163024 | 163039 | Intron 2 | CTTTCACCTGGTGACT | eekddddddddddkke 83 1809
541777 | 163542 | 163557 | Intron 2 | AGCTTGAGGGAGTATA | eekddddddddddkke 52 1810
541778 | 164144 | 164159 | Intron 2 | GCCTGCTCAATTGAGG | eekddddddddddkke 32 1811
541779 | 164570 | 164585 | Intron 2 | ATAGCAGCTGGCTGCC | eekddddddddddkke 24 1812
541780 | 165419 | 165434 | Intron 2 | AAAAGCTTGGCACCCC | eekddddddddddkke 91 1813
541781 | 165859 | 165874 | Intron 2 | CCTGGCAAGAAGGGCC | eekddddddddddkke 65 1814
541782 | 166435 | 166450 | Intron 2 | TTAGCCCATCTATCCC | eekddddddddddkke 82 1815
541783 | 166837 | 166852 | Intron 2 | GTGGTCTCCCTGTGCC | eekddddddddddkke 90 1816
541784 | 167107 | 167122 | Intron 2 | AGCCCTCTCTGGCAAA | eekddddddddddkke 38 1817
541785 | 168004 | 168019 | Intron 2 | TTACTGTGGCCCGAGT | eekddddddddddkke 94 1818
541786 | 169062 | 169077 | Intron 2 | GTAGACTCCTAGGGTC | eekddddddddddkke 90 1819
541787 | 169696 | 169711 | Intron 2 | CCTCCAGTTAGTGTGC | eekddddddddddkke 91 1820
541788 | 170081 | 170096 | Intron 2 | GTGGGTGGCCAACAGG | eekddddddddddkke 91 1821
541789 | 170799 | 170814 | Intron 2 | GGGATTCCCTGGTAGC | eekddddddddddkke 77 1822
541790 | 171021 | 171036 | Intron 2 | GTGAGACCGGCCTTTG | eekddddddddddkke 23 1823
541791 | 171530 | 171545 | Intron 2 | ACTGGCACCCACTTGG | eekddddddddddkke 54 1824
541792 | 172447 | 172462 | Intron 2 | ATTGGCCTAATGCCCC | eekddddddddddkke 76 1825
541793 | 172733 | 172748 | Intron 2 | AGGCTATACATTCCAG | eekddddddddddkke 94 1826
541794 | 173045 | 173060 | Intron 2 | GGTGGCAGCTAGGTGG | eekddddddddddkke 80 1827
541795 | 173677 | 173692 | Intron 2 | TCCACAGTTGGCACTG | eekddddddddddkke 77 1828
541796 | 174128 | 174143 | Intron 2 | TGGGCCTTAGATTGTA | eekddddddddddkke 69 1829
541797 | 174521 | 174536 | Intron 2 | TGTCTTCCTGGTGGCC | eekddddddddddkke 97 1830
541798 | 174870 | 174885 | Intron 2 | CCCGCCTCTCCAGCAA | eekddddddddddkke 89 1831
541799 | 175275 | 175290 | Intron 2 | GCAGCAGCCAATAAGT | eekddddddddddkke 76 1832
541800 | 175691 | 175706 | Intron 2 | TTGTATCCTGGCCCCT | eekddddddddddkke 80 1833
541801 | 176038 | 176053 | Intron 2 | GCCTCATGGGCCTTAC | eekddddddddddkke 66 1834
Table 59

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting introns 2 and 3 of SEQ ID NO: 2

SEQ | SEQID SEQ
ISIS IDNO: | NO:2 Target S N Chemist % D
NO 2 Start Stop Region cquence ISty inhibition
. . NO
Site Site
541262 | 156891 | 156906 | Intron2 | TTGGTTTGTCAATCCT | eekddddddddddkke 97 1370
541802 | 176619 | 176634 | Intron2 | GGATGCCAGTCTTGGC | eekddddddddddkke 48 1835
541803 | 176835 | 176850 | Intron2 | CTGCTCTCAGTACCTC | eekddddddddddkke 87 1836
541804 | 177300 | 177315 | Intron2 | ACCCAAGAAGTCACCT | eekddddddddddkke 93 1837
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541805 | 177551 | 177566 | Intron2 | GCCTCAAGCCCTACCC | eekddddddddddkke 73 1838
541806 | 178066 | 178081 | Intron2 | AGCTCCAGCCTATAGA | eekddddddddddkke 81 1839
541807 | 178361 | 178376 | Intron2 | GGTCCACATGGCCCTA | eekddddddddddkke 90 1840
541808 | 178895 | 178910 | Intron2 | CAGGCCCAGGATTGTC | eekddddddddddkke 81 1841
541809 | 179444 | 179459 | Intron2 | GGGCCTGCTTTGCAGC | eckddddddddddkke 81 1842
541810 | 179863 | 179878 | Intron2 | ACTCCTCTCTTTAGGC | eekddddddddddkke 87 1843
541811 | 180524 | 180539 | Intron2 | CTGGGTAACAGTCCTC | eekddddddddddkke 98 1844
541812 | 181528 | 181543 | Intron2 | ACTGTATGGTTTCCAC | eckddddddddddkke 83 1845
541813 | 182103 | 182118 | Intron2 | GCCAAAGATAGCTCTT | eckddddddddddkke 94 1846
541814 | 182978 | 182993 | Intron2 | GGCATTGGAAGTTGGT | eekddddddddddkke 87 1847
541815 | 183193 | 183208 | Intron2 | CCCTTCCTGACCTTAC | eekddddddddddkke 55 1848
541816 | 183658 | 183673 | Intron2 | TTACCCTCTATTCACC | eekddddddddddkke 65 1849
541818 | 184501 | 184516 | Intron2 | GGCACCCCAGGCCGGG | eekddddddddddkke 25 1850
541819 | 185080 | 185095 | Intron2 | CAGCAGCTAGTTCCCC | eekddddddddddkke 96 1851
541820 | 185327 | 185342 | Intron2 | GTGGGCACTAGTGTGT | eekddddddddddkke 75 1852
541821 | 185682 | 185697 | Intron2 | TGCCCTTGTCAGGGCA | eckddddddddddkke 20 1853
541822 | 186025 | 186040 | Intron2 | GCAGATAGGCTCAGCA | eekddddddddddkke 98 1854
541823 | 186570 | 186585 | Intron2 | CCCTAGCCCTTAGCAC | eekddddddddddkke 44 1855
541824 | 186841 | 186856 | Intron2 | ACTGGAATGGCCCTCT | eekddddddddddkke 86 1856
541825 | 187176 | 187191 | Intron2 | TTTGCTCATGCTCACA | eckddddddddddkke 96 1857
541826 | 187629 | 187644 | Intron2 | GCCTTTGTGTGTCACT | eekddddddddddkke 99 1858
541827 | 187857 | 187872 | Intron2 | TATGTGGTAGCATGTC | eekddddddddddkke 96 1859
541828 | 188442 | 188457 | Intron2 | CCCCAGGAAGTTGGCC | eekddddddddddkke 68 1860
541829 | 189086 | 189101 | Intron2 | TAGCTGTCAAGGCCCT | eekddddddddddkke 90 1861
541830 | 189534 | 189549 | Intron2 | CCTAGTCAGCCACTAG | eekddddddddddkke 20 1862
541831 | 189889 | 189904 | Intron2 | AGACTCCCCATCAGCC | eekddddddddddkke 74 1863
541832 | 190172 | 190187 | Intron2 | GTGAAGGGCCTTCATC | eekddddddddddkke 68 1864
541833 | 190961 | 190976 | Intron2 | GGTTGAGAGTCCAATG | eekddddddddddkke 95 1865
541834 | 191404 | 191419 | Intron2 | CAGCTAATTCCCTCAT | eckddddddddddkke 79 1866
541835 | 191614 | 191629 | Intron2 | TTGTGTCTCAACCCAC | eekddddddddddkke 95 1867
541836 | 191999 | 192014 | Intron2 | GGCTATGCTGCATGCT | eekddddddddddkke 91 1868
541837 | 192860 | 192875 | Intron2 | CCCCATACCCAGTGGA | eekddddddddddkke 71 1869
541838 | 193460 | 193475 | Intron2 | GGTGGTTTTCCTCCCT | eekddddddddddkke 95 1870
541839 | 194144 | 194159 | Intron2 | GAGCCTGCCCAACTTT | eekddddddddddkke 90 1871
541840 | 194425 | 194440 | Intron2 | TGATGCCCAAGAGTGA | eckddddddddddkke 85 1872
541841 | 194953 | 194968 | Intron2 | TTCCCTCTGCGAACAT | eekddddddddddkke 96 1873
541842 | 195428 | 195443 | Intron2 | GTTCCATCTCAATCCA | eckddddddddddkke 94 1874
541843 | 196858 | 196873 | Intron2 | ACGGCCACTCCACTGG | eekddddddddddkke 44 1875
541844 | 197326 | 197341 | Intron2 | TGGAAGTGGTTCCAGA | eekddddddddddkke 90 1876
541845 | 197946 | 197961 | Intron2 | TTGCCCCAGACCAACA | eekddddddddddkke 47 1877
541846 | 198366 | 198381 | Intron2 | GAGGTTGTGGAGGTGC | eekddddddddddkke 26 1878
541847 | 198715 | 198730 | Intron2 | GAGTTGCTGTGTGTGA | eekddddddddddkke 83 1879
541848 | 198939 | 198954 | Intron2 | CATGTCAGAGGTGTCC | eekddddddddddkke 93 1880
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541849 | 199506 | 199521 | Intron2 | AGGTAAGGATCATGGC | eekddddddddddkke 87 1881
541850 | 199816 | 199831 | Intron2 | GTTCAGTTGCATCACG | eekddddddddddkke 90 1882
541851 | 200249 | 200264 | Intron2 | GCCCAGCTAGCCACCC | eekddddddddddkke 68 1883
541852 | 201258 | 201273 | Intron 2 | CCTTAGCAGCCAGGCC | eckddddddddddkke 86 1884
541853 | 202079 | 202094 | Intron2 | GCACTTAGGGTTTTGC | eekddddddddddkke 94 1885
541854 | 202382 | 202397 | Intron2 | GTTGAACTTTCCCTAC | eekddddddddddkke 53 1886
541855 | 202702 | 202717 | Intron2 | TGACTCCTTGAGACAG | eekddddddddddkke &3 1887
541856 | 203098 | 203113 | Intron2 | TGCGCTGGCTTAGCAA | eekddddddddddkke 59 1888
541857 | 203464 | 203479 | Intron2 | GGCCTAACATCAGCAG | eekddddddddddkke 88 1889
541858 | 204212 | 204227 | Intron2 | ACTCCTCCCAGTTAGC | eckddddddddddkke 70 1890
541859 | 205630 | 205645 | Intron2 | ACCAGTGGCCAATGTC | eekddddddddddkke 92 1891
541861 | 206422 | 206437 | Intron2 | GCCTAGACACAGTAGG | eekddddddddddkke 70 1892
541862 | 206749 | 206764 | Intron2 | TATTCTCCCCCTAGGG | eekddddddddddkke 42 1893
541863 207517 | 207532 Intron 2 | GACGGCCTTGGGCACA | eckddddddddddkke 96 1894
210196 | 210211
541865 | 208659 | 208674 | Intron3 | GCAGGCTGTATTAGCA | eekddddddddddkke 15 1895
541867 | 209999 | 210014 | Intron3 | ACCCCCTATCCTGCAC | eekddddddddddkke 58 1896
541868 210281 | 210296 Intron 3 | TCCTCCATACCTAGAG | eckddddddddddkke 61 1897
211033 | 211048
541869 | 210502 | 210517 | Intron 3 | GATAGGTGCCCACTGT | eekddddddddddkke 80 1898
541870 | 210920 | 210935 | Intron 3 | GTCAGTTCTGGCTAGG | eekddddddddddkke 97 1899
541871 | 211269 | 211284 | Intron 3 | GCCTGAACTTACAAGC | eekddddddddddkke 68 1900
541872 | 211836 | 211851 | Intron3 | ACCCTGGGCTGACCTT | eekddddddddddkke 92 1901
541873 | 212606 | 212621 | Intron 3 | GGACCTGGACAAGCAA | eekddddddddddkke 97 1902
541874 | 213099 | 213114 | Intron 3 | CTCCTTGCGAGAGAGG | eekddddddddddkke 7 1903
541875 | 213425 | 213440 | Intron 3 | AGAGTTGACATGGGCA | eekddddddddddkke 96 1904
541876 | 213846 | 213861 | Intron3 | CACTAGGTCCCTGACC | eekddddddddddkke 37 1905
541877 | 214483 | 214498 | Intron3 | CACTCTCTTGGGCTGT | eekddddddddddkke 94 1906
541878 | 214884 | 214899 | Intron 3 | AGGGACCTGCATTCCA | eekddddddddddkke 72 1907
Table 60

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting introns 2 and 3 of SEQ ID NO: 2

SEQ
ISIS SNE(?: g) 1D NO: Target Sequence Chemistry . % . SEQ ID
NO . 2 Stop | Region inhibition NO
Start Site Site
541262 | 156891 | 156906 | Intron2 | TTGGTTTGTCAATCCT | eekddddddddddkke 91 1370
541879 | 215493 | 215508 | Intron3 | TTCACCACCCATTGGG | eeckddddddddddkke 63 1908
541880 | 216192 | 216207 | Intron3 | ATCTGGTCTGAGGGCC | eckddddddddddkke 92 1909
541881 | 216458 | 216473 | Intron 3 | GACATGCAATTGACCC | eckddddddddddkke 98 1910
541882 | 217580 | 217595 | Intron 3 | GTGTGCAGCAGACTGT | eeckddddddddddkke 92 1911
541883 | 218233 | 218248 | Intron 3 | GACAGTCCAGCTGCAA | eckddddddddddkke 84 1912
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541884 | 218526 | 218541 | Intron 3 | CCTGCGGCAGTGAAGA | eckddddddddddkke 85 1913
541885 | 218734 | 218749 | Intron 3 | CTCTGAGGATAACCCT | eckddddddddddkke 76 1914
541886 | 219342 | 219357 | Intron 3 | GTTCCCAGCTCCCCAA | eekddddddddddkke 68 1915
541887 | 219618 | 219633 | Intron 3 | TAGGGTCAGTGTCCCA | eeckddddddddddkke 79 1916
541888 | 220039 | 220054 | Intron 3 | GGCGAGCCTCTCAGCC | eekddddddddddkke 52 1917
541889 | 220393 | 220408 | Intron3 | GACTCATCCAGGCAGT | eckddddddddddkke 91 1918
541890 | 220665 | 220680 | Intron3 | TCCCTCCCTTAGGCAC | eckddddddddddkke 71 1919
541891 | 221044 | 221059 | Intron 3 | GAGGAGCCAGGCATAT | eckddddddddddkke 80 1920
541892 | 221562 | 221577 | Intron 3 | CACCAACGAAGTCCCC | eekddddddddddkke 89 1921
541893 | 221947 | 221962 | Intron 3 | GCTGGCAGTCACCAAA | eckddddddddddkke 90 1922
541894 | 222569 | 222584 | Intron3 | GCCCACACCATTGAGC | eckddddddddddkke 70 1923
541895 | 222983 | 222998 | Intron 3 | AGTGAGATGCCCTGGT | eekddddddddddkke 92 1924
541896 | 223436 | 223451 | Intron 3 | CACTGGCAGTTAGACC | eckddddddddddkke 88 1925
541897 | 224107 | 224122 | Intron3 | ACTCTGGCCACTAGTA | eckddddddddddkke 80 1926
541898 | 224731 | 224746 | Intron 3 | GGTAGGGTGGCCACAT | eekddddddddddkke 78 1927
541899 | 225133 | 225148 | Intron 3 | GAGCCATGTCTAGGCA | eckddddddddddkke 18 1928
541900 | 225465 | 225480 | Intron 3 | CAGACTGAAACCCACC | eckddddddddddkke 86 1929
541901 | 225671 | 225686 | Intron3 | TATGGTCCAGCCACCA | eekddddddddddkke 76 1930
541902 | 226110 | 226125 | Intron3 | TACCTCCTCTGTTGGT | eekddddddddddkke 36 1931
541903 | 227025 | 227040 | Intron 3 | ACACCTCAGTCATGAT | eckddddddddddkke 92 1932
541904 | 227236 | 227251 | Intron 3 | AACAGGCTTCAAGAGG | eckddddddddddkke 91 1933
541905 | 227485 | 227500 | Intron3 | GTACTACTGGCCATGT | eeckddddddddddkke 73 1934
541906 | 227914 | 227929 | Intron 3 | CTGCAGGCGGTTGCTA | eekddddddddddkke 60 1935
541907 | 228718 | 228733 | Intron 3 | GTCTGTTGCCAAGAGC | eckddddddddddkke 95 1936
541908 | 229174 | 229189 | Intron 3 | CCCTGGGTCACTTAAG | eckddddddddddkke 44 1937
541909 | 229423 | 229438 | Intron3 | CCTGTCCTTGCTTGCA | eekddddddddddkke 96 1938
541910 | 230042 | 230057 | Intron3 | GCCCAGCTTATCCTAA | eeckddddddddddkke 78 1939
541911 | 230313 | 230328 | Intron 3 | AGTAGAGCCTTTGCCT | eekddddddddddkke 75 1940
541912 | 230580 | 230595 | Intron3 | CTGTCTCTTGGCCCAT | eeckddddddddddkke 80 1941
541913 | 231330 | 231345 | Intron 3 | GGCCCAAATCTTGAGT | eckddddddddddkke 67 1942
541914 | 231817 | 231832 | Intron3 | GCTTGTTACAGCACTA | eckddddddddddkke 92 1943
541915 | 232088 | 232103 | Intron 3 | ACTTTGGCCCAGAGAT | eckddddddddddkke 51 1944
541916 | 232884 | 232899 | Intron 3 | GCAGTCAGGTCAGCTG | eeckddddddddddkke 75 1945
541917 | 233210 | 233225 | Intron3 | GCCTTGTCCTACTACC | eekddddddddddkke 65 1946
541918 | 233657 | 233672 | Intron3 | GGCTCTGCTATTGGCC | eekddddddddddkke 59 1947
541919 | 233998 | 234013 | Intron3 | CTTATAGAGCCTTGCC | eekddddddddddkke 59 1948
541920 | 234296 | 234311 | Intron 3 | GGAAGGGCCCAAATAT | eckddddddddddkke 15 1949
541921 | 234903 | 234918 | Intron3 | GATCTACTCCTACTGC | eeckddddddddddkke 65 1950
541922 | 235313 | 235328 | Intron 3 | GTCAGCCTGTGTCTGA | eckddddddddddkke 45 1951
541923 | 235770 | 235785 | Intron3 | AGCTTCCTCCTTACAC | eckddddddddddkke 54 1952
541924 | 236198 | 236213 | Intron3 | CTGCTAAGCCCCTACC | eckddddddddddkke 59 1953
541925 | 236684 | 236699 | Intron3 | AGAGGTCAGGTGCATA | eeckddddddddddkke 77 1954
541926 | 237055 | 237070 | Intron 3 | TTCAGCCTGGTTGGGA | eeckddddddddddkke 71 1955
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541927 | 237585 | 237600 | Intron3 | GATTGATTGAGCTCCT | eekddddddddddkke 86 1956
541928 | 237949 | 237964 | Intron3 | ATGGACTCCCTAGGCT | eekddddddddddkke 61 1957
541929 | 238542 | 238557 | Intron3 | TACTCAAGGGCCCCTC | eekddddddddddkke 67 1958
541930 | 245319 | 245334 | Intron 3 | GGCATATGTAGCTTGC | eekddddddddddkke 91 1959
541931 | 245765 | 245780 | Intron 3 | GAGCTTAGATCTGTGC | eekddddddddddkke 73 1960
541932 | 246251 | 246266 | Intron3 | ATGCTCACGGCTGTGT | eekddddddddddkke 81 1961
541933 | 246500 | 246515 | Intron3 | ATTGAAAGGCCCATCA | eckddddddddddkke 45 1962
541934 | 246936 | 246951 | Intron 3 | CAACCCAGTTTGCCGG | eeckddddddddddkke 71 1963
541935 | 247225 | 247240 | Intron3 | CAGCTATTCCCTGTTT | eekddddddddddkke 53 1964
541936 | 247644 | 247659 | Intron3 | GCTGTGTCACACTTCC | eekddddddddddkke 98 1965
541937 | 248223 | 248238 | Intron 3 | GTCCAAGGATCACAGC | eckddddddddddkke 86 1966
541938 | 248695 | 248710 | Intron 3 | GCTACCACTAGAGCCT | eeckddddddddddkke 81 1967
541939 | 249494 | 249509 | Intron3 | GTTTCAGGGCTTATGT | eeckddddddddddkke 63 1968
541940 | 250693 | 250708 | Intron 3 | TCCCACACCTATTGAA | eckddddddddddkke 51 1969
541941 | 251622 | 251637 | Intron 3 | ACTGACTAGAGAGTCC | eeckddddddddddkke 81 1970
541942 | 251950 | 251965 | Intron3 | TCCAAGGCTGATGTCC | eekddddddddddkke 85 1971
541943 | 252665 | 252680 | Intron3 | TCCCATGGTGGACATG | eckddddddddddkke 39 1972
541944 | 253140 | 253155 | Intron 3 | AGTAGCTGGCAGAAGG | eekddddddddddkke 85 1973
541945 | 253594 | 253609 | Intron 3 | CTGGGAGTGACTACTA | eckddddddddddkke 77 1974
541946 | 254036 | 254051 | Intron3 | TGGTATAGCTACTGGG | eekddddddddddkke 84 1975
541947 | 254905 | 254920 | Intron 3 | CTGTGGTTTGGCAGGT | eekddddddddddkke 90 1976
541948 | 255407 | 255422 | Intron 3 | GTTCTCACCTGAACTA | eckddddddddddkke 65 1977
541949 | 255618 | 255633 | Intron 3 | ATAGGCTACTGGCAGG | eeckddddddddddkke 89 1978
541950 | 255992 | 256007 | Intron3 | CCCAGCTAGCTGGAGT | eckddddddddddkke 50 1979
541951 | 256428 | 256443 | Intron 3 | GGCTGGCTCTCAAAGG | eekddddddddddkke 61 1980
541952 | 256689 | 256704 | Intron3 | TGGTGATACTGTGGCA | eckddddddddddkke 94 1981
541953 | 257317 | 257332 | Intron 3 | GCTGATTTTGGTGCCA | eekddddddddddkke 92 1982
541954 | 257826 | 257841 | Intron3 | GCTAATCTTGCCTCGA | eekddddddddddkke 52 1983
541955 | 258407 | 258422 | Intron 3 | CACTGGTGGCTTTCAA | eeckddddddddddkke 31 1984
Table 61

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ ID

NOs: 1 and 2
SEQ SEQ ID SEQ
ISIS | ID NO: Target S Chemist % NO: 2 D

NO 1 Start Region cquence ISty inhibition | Start
. . NO

Site Site
541262 n/a Intron 2 TTGGTTTGTCAATCCT | eekddddddddddkke 93 156891 | 1370
541956 n/a Intron 3 GTCCCCTTCTTAAGCA | eekddddddddddkke 56 258980 | 1985
541957 n/a Intron 3 GCCAGGCCAACTGTGG | eekddddddddddkke 53 259290 | 1986
541958 n/a Intron 3 GGCCCGTTATGGTGGA | eckddddddddddkke 72 259500 | 1987
541959 n/a Intron 3 CCTAAAGTCCAACTCC | eekddddddddddkke 76 261641 | 1988
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541960 n/a Intron 3 CCCTATCCAGCCTTCA | eekddddddddddkke 77 262021 | 1989
541961 n/a Intron 3 AAGCATGGCCTCTGGC | eekddddddddddkke 23 262453 | 1990
541962 n/a Intron 3 TACCCTGCACCCTCCT | eekddddddddddkke 71 262764 | 1991
541963 n/a Intron 3 TCCTTAGTAGAATGCC | eckddddddddddkke 82 263342 | 1992
541964 n/a Intron 3 TTAGCCCTGGGAGCAC | eckddddddddddkke 78 263913 | 1993
541965 n/a Intron 3 GCTGGGTCAGGTAGCG | eekddddddddddkke 71 266503 | 1994
541966 n/a Intron 3 GGGAGGCTCTCAATCT | eekddddddddddkke 75 266861 | 1995
541967 n/a Intron 3 GTAAGTGCAGAATGCC | eekddddddddddkke 87 267116 | 1996
541968 n/a Intron 3 TGCCGAGGCAGGCACC | eckddddddddddkke 33 267380 | 1997
541969 n/a Intron 3 TCCGTGTCTAGGAGGT | eekddddddddddkke 84 267865 | 1998
541970 n/a Intron 4 GTCTCCCTGCATTGGA | eekddddddddddkke 31 268366 | 1999
541971 n/a Intron 4 CCATATCACTCTCCTC | eekddddddddddkke 79 268786 | 2000
541972 n/a Intron 4 CGAACACCTTGAGCCA | eckddddddddddkke 90 269252 | 2001
541973 n/a Intron 4 GGCCCAGCTTAAGAGG | eekddddddddddkke 59 270038 | 2002
541974 n/a Intron 4 CTGATACTCCTAATCC | eekddddddddddkke 70 270501 | 2003
541975 n/a Intron 4 GCCTGTAGGGCTGTGC | eekddddddddddkke 82 270817 | 2004
541976 n/a Intron 4 TGCCCTTTCTCCCTAC | eekddddddddddkke 87 271216 | 2005
541977 n/a Intron 4 AGTGCATGTCAGTACC | eckddddddddddkke 75 271812 | 2006
541978 n/a Intron 4 TGCTCCTCAGCTGTTG | eekddddddddddkke 44 272631 | 2007
541979 n/a Intron 4 GTTTGGGACCATCCCT | eekddddddddddkke 41 272834 | 2008
541980 n/a Intron 4 AGTGCTCTCTAGGGTC | eekddddddddddkke 87 273257 | 2009
541981 n/a Intron 4 TACAGAGAATCACCCC | eekddddddddddkke 82 273651 | 2010
541982 n/a Intron 4 GTCCAAGTAAGGTGCT | eekddddddddddkke 57 273947 | 2011
541983 n/a Intron 5 GACCTTGCAGGCTTCC | eekddddddddddkke 87 274244 | 2012
541984 n/a Intron 5 GGGCAAAGGATCCTCT | eekddddddddddkke 71 274758 | 2013
541985 n/a Intron 5 CCCATTCTGCTATCCC | eekddddddddddkke 92 275198 | 2014
541986 n/a Intron 5 GCTGACTAGGAGGGCT | eekddddddddddkke 62 275732 | 2015
541987 n/a Intron 5 CCTGTGAGGTAGTACC | eekddddddddddkke 83 276309 | 2016
541988 n/a Intron 5 GTCCCCCTCCAGTCTA | eekddddddddddkke 50 276932 | 2017
541989 n/a Intron 5 GAGGACTCAATTCCTC | eekddddddddddkke 0 277149 | 2018
541990 n/a Intron 5 GACAAGGTCCTTTTGG | eekddddddddddkke 43 277391 | 2019
541991 n/a Intron 5 GCTCTTGTGTGCACCC | eekddddddddddkke 90 277730 | 2020
541992 n/a Intron 5 TCACCGCCTGCACCAC | eekddddddddddkke 75 278342 | 2021
541993 n/a Intron 5 GGTTGCACTGTGCAAT | eekddddddddddkke 26 278917 | 2022
541994 n/a Intron 6 TTCCACAGGCCTCCAT | eekddddddddddkke 64 279303 | 2023
541995 n/a Intron 6 GCTGAGTTCCATATGC | eekddddddddddkke 72 279679 | 2024
541996 n/a Intron 6 GAACCGCCACCTCAGG | eekddddddddddkke 38 280157 | 2025
541997 n/a Intron 6 GCTCACGGTTGGAGAC | eckddddddddddkke 42 280799 | 2026
541998 n/a Intron 6 TGGGCTCCCATGTTCA | eekddddddddddkke 45 281595 | 2027
541999 n/a Intron 6 TCACTCTACCAACCTC | eekddddddddddkke 33 282572 | 2028
542000 n/a Intron 6 TCCTTGCTTACAGATG | eekddddddddddkke 33 283079 | 2029
542001 n/a Intron 6 TGATGCTAGCATTACC | eckddddddddddkke 37 283653 | 2030
542002 n/a Intron 6 TGGGTAACTGGCTAGT | eekddddddddddkke 47 285711 | 2031
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542003 n/a Intron 6 AACCATTCCTCACCAA | eekddddddddddkke 53 287181 | 2032
542004 n/a Intron 6 GCCCTGAACAGTTGAT | eekddddddddddkke 37 287895 | 2033
542005 n/a Intron 6 GGCTCCTATCATACCT | eckddddddddddkke 38 288943 | 2034
542006 n/a Intron 6 TAGGTCTCACAACCCT | eckddddddddddkke 10 289638 | 2035
542007 n/a Intron 6 GTGCATTAGTCTTCCA | eckddddddddddkke 74 290035 | 2036
542008 n/a Intron 7 CAAAAGCCAGGTTAGC | eekddddddddddkke 13 290503 | 2037
542009 n/a Intron 7 CTGCTGTTGACTACCT | eekddddddddddkke 50 290924 | 2038
542010 n/a Intron 7 GTACCTGCCAGCTACT | eekddddddddddkke 35 291807 | 2039
Exon 8-
542011 n/a intron 8 CCTACCTTTGCTGTTT | eekddddddddddkke 12 292611 | 2040
junction
542012 n/a Intron 8 AGTCACCAGCCTAAGC | eekddddddddddkke 47 292860 | 2041
542013 n/a Intron 8 AGGCAACCTGGGAGTG | eckddddddddddkke 52 293377 | 2042
542014 n/a Intron 8 TGGCCTTCACAATGGC | eekddddddddddkke 33 294052 | 2043
542015 n/a Intron 8 GGTGAAGTGGGTTGGA | eekddddddddddkke 27 294536 | 2044
542016 n/a Intron 8 GCTGGTTGTCTGCTGC | eckddddddddddkke 60 294931 | 2045
542017 n/a Intron 8 AGTTTGTGACCCCTGC | eckddddddddddkke 81 295475 | 2046
542018 n/a Intron 8 CCACTCAGTGTGAATG | eekddddddddddkke 85 295955 | 2047
542019 n/a Intron 8 CTGGCCTCAGGGCAAT | eekddddddddddkke 51 296186 | 2048
542020 n/a Intron 8 GTAGACTTGGGTAGGT | eekddddddddddkke 53 296680 | 2049
542022 n/a 3'UTR TGGTGCTAAGCTCTCC | eekddddddddddkke 67 301009 | 2050
542023 n/a 3'UTR CATGCTCAAGCTGGAA | eckddddddddddkke 47 301280 | 2051
542024 206 Exon 2 AAGGTCAACAGCAGCT | eckddddddddddkke 93 144990 | 2052
542025 207 Exon 2 CAAGGTCAACAGCAGC | eekddddddddddkke 85 144991 | 2053
542026 208 Exon 2 CCAAGGTCAACAGCAG | eekddddddddddkke 82 144992 | 2054
542027 209 Exon 2 GCCAAGGTCAACAGCA | eekddddddddddkke 84 144993 | 2055
Table 62

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ ID

NOs: 1 and 2
NO | 1Start Rggig(f; Sequence Chemisiry | | | ition I\ég‘rtz ID 1\?0
Site Site

541262 n/a Intron 2 | TTGGTTTGTCAATCCT | eckddddddddddkke 86 156891 | 1370
542034 870 Exon7 | TCTCACACGCACTTCA | eekddddddddddkke 49 290368 | 2056
542035 871 Exon7 | ATCTCACACGCACTTC | eekddddddddddkke 39 290369 | 2057
542036 872 Exon7 | GATCTCACACGCACTT | eekddddddddddkke 50 290370 | 2058
542049 n/a Intron1 | CTTTCATGAATCAAGC | eekddddddddddkke 85 17928 2059
542050 n/a Intron1 | TCTTTCATGAATCAAG | eekddddddddddkke 54 17929 2060
542051 n/a Intron 1 | GTCTTTCATGAATCAA | eekddddddddddkke 96 17930 | 2061
542052 n/a Intron 1 | GGTCTTTCATGAATCA | eekddddddddddkke 98 17931 2062
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542053 n/a Intron 1 | ATGGTCTTTCATGAAT | eckddddddddddkke 94 17933 2063
542054 n/a Intron 1 | GATGGTCTTTCATGAA | eckddddddddddkke 73 17934 2064
542055 n/a Intron 1 | TGATGGTCTTTCATGA | eckddddddddddkke 83 17935 2065
542056 n/a Intron 1 | TATATCAATATTCTCC | eekddddddddddkke 75 21821 2066
542057 n/a Intron1 | TTATATCAATATTCTC | eekddddddddddkke 23 21822 2067
542058 n/a Intron1 | GTTATATCAATATTCT | eekddddddddddkke 87 21823 2068
542059 n/a Intron1 | TTTCTTTAGCAATAGT | eekddddddddddkke 85 22519 2069
542060 n/a Intron 1 | CTTTCTTTAGCAATAG | eckddddddddddkke 81 22520 | 2070
542061 n/a Intron 1 | GCTTTCTTTAGCAATA | eckddddddddddkke 68 22521 2071
542062 n/a Intron 1 | CTCCATTAGGGTTCTG | eekddddddddddkke 91 50948 2072
542063 n/a Intron1 | TCTCCATTAGGGTTCT | eckddddddddddkke 88 50949 2073
542064 n/a Intron1 | TTCTCCATTAGGGTTC | eckddddddddddkke 85 50950 2074
542065 n/a Intron1 | GTTCTCCATTAGGGTT | eekddddddddddkke 84 50951 2075
542066 n/a Intron 1 | AGGTTGGCAGACAGAC | eckddddddddddkke 92 53467 | 2076
542067 n/a Intron 1 | CAGGTTGGCAGACAGA | eckddddddddddkke 93 53468 | 2077
542068 n/a Intron 1 | GCAGGTTGGCAGACAG | eckddddddddddkke 91 53469 | 2078
542069 n/a Intron 1 | CTTCTTGTGAGCTGGC | eekddddddddddkke 95 64885 | 2079
542070 n/a Intron1 | TCTTCTTGTGAGCTGG | eckddddddddddkke 89 64886 2080
542071 n/a Intron 1 | GTCTTCTTGTGAGCTG | eeckddddddddddkke 96 64887 | 2081
542072 n/a Intron 1 | AGTCTTCTTGTGAGCT | eekddddddddddkke 81 64888 2082
542073 n/a Intron 1 | TCTTCCACTCACATCC | eekddddddddddkke 89 65991 2083
542074 n/a Intron1 | CTCTTCCACTCACATC | eckddddddddddkke 79 65992 2084
542075 n/a Intron1 | TCTCTTCCACTCACAT | eckddddddddddkke 86 65993 2085
542076 n/a Intron 1 | GTCTCTTCCACTCACA | eckddddddddddkke 92 65994 | 2086
542077 n/a Intron1 | ATAGATTTTGACTTCC | eckddddddddddkke 86 72108 2087
542078 n/a Intron 1 | CATAGATTTTGACTTC | eckddddddddddkke 42 72109 2088
542079 n/a Intron 1 | GCATAGATTTTGACTT | eekddddddddddkke 66 72110 | 2089
542080 n/a Intron 1 | AAATGTCAACAGTGCA | eckddddddddddkke 97 80639 | 2090
542081 n/a Intron 1 | CATGACTATGTTCTGG | eekddddddddddkke 68 125595 | 2091
542082 n/a Intron 1 | ACATGACTATGTTCTG | eekddddddddddkke 66 125596 | 2092
542083 n/a Intron 1 | CACATGACTATGTTCT | eekddddddddddkke 74 125597 | 2093
542084 n/a Intron 2 | GAATTCTGAGCTCTGG | eekddddddddddkke 91 145430 | 2094
542085 n/a Intron 2 | TGAATTCTGAGCTCTG | eekddddddddddkke 94 145431 | 2095
542086 n/a Intron 2 | CTGAATTCTGAGCTCT | eekddddddddddkke 94 145432 | 2096
542087 n/a Intron 2 | CCTGAATTCTGAGCTC | eekddddddddddkke 93 145433 | 2097
542088 n/a Intron 2 | GCCTGAATTCTGAGCT | eekddddddddddkke 87 145434 | 2098
542089 n/a Intron 2 | AGCCTGAATTCTGAGC | eekddddddddddkke 84 145435 | 2099
542090 n/a Intron 2 | ATATTGTAATTCTTGG | eekddddddddddkke 47 148060 | 2100
542091 n/a Intron 2 | GATATTGTAATTCTTG | eekddddddddddkke 61 148061 | 2101
542092 n/a Intron 2 | TGATATTGTAATTCTT | eekddddddddddkke 0 148062 | 2102
542093 n/a Intron 2 | CTGATATTGTAATTCT | eckddddddddddkke 58 148063 | 2103
542094 n/a Intron 2 | CCTGATATTGTAATTC | eckddddddddddkke 95 148064 | 2104
542095 n/a Intron 2 | GCCTGATATTGTAATT | eckddddddddddkke 85 148065 | 2105
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542096 n/a Intron 2 | TGCCTGATATTGTAAT | eckddddddddddkke 86 148066 | 2106
542097 n/a Intron 2 | ATTATGTGCTTTGCCT | eekddddddddddkke 86 148907 | 2107
542098 n/a Intron 2 | AATTATGTGCTTTGCC | eekddddddddddkke 75 148908 | 2108
542099 n/a Intron 2 | CAATTATGTGCTTTGC | eekddddddddddkke 88 148909 | 2109
542100 n/a Intron 2 | TCAATTATGTGCTTTG | eckddddddddddkke 78 148910 | 2110
542101 n/a Intron 2 | GTCAATTATGTGCTTT | eekddddddddddkke 97 148911 | 2111
542102 n/a Intron 2 | GCCATCACCAAACACC | eckddddddddddkke 97 150973 | 2112
542103 n/a Intron 2 | TGCCATCACCAAACAC | eckddddddddddkke 90 150974 | 2113
542104 n/a Intron 2 | TTGCCATCACCAAACA | eckddddddddddkke 89 150975 | 2114
542105 n/a Intron 2 | TGGTGACTCTGCCTGA | eckddddddddddkke 98 151388 | 2115
542106 n/a Intron 2 | CTGGTGACTCTGCCTG | eekddddddddddkke 96 151389 | 2116
542107 n/a Intron 2 | GCTGGTGACTCTGCCT | eekddddddddddkke 98 151390 | 2117
542108 n/a Intron 2 | TGCTGGTGACTCTGCC | eekddddddddddkke 97 151391 | 2118
542109 n/a Intron 2 | CTGCTGGTGACTCTGC | eekddddddddddkke 93 151392 | 2119
Table 63

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting introns 2 and 3 of SEQ ID NO: 2

ISIS SI];:)Q SI\]?g : I? Target % SEQ
NO I\é?a‘rtz Stop | Region Sequence Chemistry inhibition | ID NO
Site Site
541262 | 156891 | 156906 | Intron2 | TTGGTTTGTCAATCCT | eckddddddddddkke | 95 1370
542110 | 153002 | 153017 | Intron2 | AGTAGTCAATATTATT | eckddddddddddkke | 74 2120
542111 | 153003 | 153018 | Intron2 | CAGTAGTCAATATTAT | eckddddddddddkke | 55 2121
542112 | 153004 | 153019 | Intron2 | CCAGTAGTCAATATTA | eckddddddddddkke | 97 2122
542113 | 153922 | 153937 | Intron2 | CCTTTGGGTGAATAGC | eckddddddddddkke | 90 2123
542114 | 153923 | 153938 | Intron2 | ACCTTTGGGTGAATAG | eckddddddddddkke | 71 2124
542115 | 153924 | 153939 | Intron2 | CACCTTTGGGTGAATA | eckddddddddddkke | 78 2125
542116 | 155595 | 155610 | Intron2 | CAACTTGAGGACAATA | eckddddddddddkke | 89 2126
542118 | 155597 | 155612 | Intron2 | CTCAACTTGAGGACAA | eckddddddddddkke | 98 2127
542119 | 156395 | 156410 | Intron2 | CAGGAAGAAAGGAACC | eckddddddddddkke | 95 2128
542120 | 156396 | 156411 | Intron2 | CCAGGAAGAAAGGAAC | cekddddddddddkke | 83 2129
542121 | 156397 | 156412 | Intron2 | ACCAGGAAGAAAGGAA | eckddddddddddkke | 90 2130
542122 | 156595 | 156610 | Intron2 | TGCAGTCATGTACACA | eckddddddddddkke | 97 2131
542123 | 156596 | 156611 | Intron2 | CTGCAGTCATGTACAC | eckddddddddddkke | 90 2132
542124 | 156597 | 156612 | Intron2 | TCTGCAGTCATGTACA | eckddddddddddkke | 81 2133
542125 | 156890 | 156905 | Intron2 | TGGTTTGTCAATCCTT | eckddddddddddkke | 97 2134
542126 | 156892 | 156907 | Intron2 | CTTGGTTTGTCAATCC | eckddddddddddkke | 99 2135
542127 | 157204 | 157219 | Intron2 | GCTACAATGCACAGGA | eckddddddddddkke | 98 2136
542128 | 157205 | 157220 | Intron2 | TGCTACAATGCACAGG | eckddddddddddkke | 98 2137
542129 | 158008 | 158023 | Intron2 | GATATTTATTGCTGTA | eckddddddddddkke | 61 2138
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542130 | 158009 | 158024 | Intron 2 TGATATTTATTGCTGT | eekddddddddddkke 41 2139
542131 | 158010 | 158025 | Intron 2 CTGATATTTATTGCTG | eekddddddddddkke 86 2140
542132 | 162752 | 162767 | Intron2 | AGGGTCTTTACAAAGT | eekddddddddddkke 69 2141
542133 | 162753 | 162768 | Intron2 | CAGGGTCTTTACAAAG | eekddddddddddkke 71 2142
542134 | 162754 | 162769 | Intron2 | CCAGGGTCTTTACAAA | eekddddddddddkke 93 2143
542135 | 166353 | 166368 | Intron2 | TTCTGCAGTATCCTAG | eekddddddddddkke 84 2144
542136 | 166354 | 166369 | Intron 2 TTTCTGCAGTATCCTA | eekddddddddddkke 88 2145
542137 | 166355 | 166370 | Intron 2 GTTTCTGCAGTATCCT | eekddddddddddkke 95 2146
542138 | 166356 | 166371 | Intron2 | AGTTTCTGCAGTATCC | eekddddddddddkke 92 2147
542139 | 166357 | 166372 | Intron 2 CAGTTTCTGCAGTATC | eekddddddddddkke 93 2148
542140 | 172747 | 172762 | Intron2 | CAAATTCCAGTCCTAG | eekddddddddddkke 73 2149
542141 | 172748 | 172763 | Intron2 | CCAAATTCCAGTCCTA | eekddddddddddkke 91 2150
542142 | 172749 | 172764 | Intron2 | TCCAAATTCCAGTCCT | eekddddddddddkke 90 2151
542143 | 175372 | 175387 | Intron 2 ACCCATTTCATCCATT | eekddddddddddkke 94 2152
542144 | 175373 | 175388 | Intron2 | AACCCATTTCATCCAT | eekddddddddddkke 93 2153
542145 | 175374 | 175389 | Intron2 | GAACCCATTTCATCCA | eekddddddddddkke 97 2154
542146 | 175375 | 175390 | Intron2 | GGAACCCATTTCATCC | eekddddddddddkke 96 2155
542147 | 175376 | 175391 | Intron2 | AGGAACCCATTTCATC | eekddddddddddkke 68 2156
542148 | 189120 | 189135 | Intron 2 GCTTCATGTCTTTCTA | eekddddddddddkke 90 2157
542149 | 189121 | 189136 | Intron 2 TGCTTCATGTCTTTCT | eekddddddddddkke 96 2158
542150 | 189122 | 189137 | Intron 2 GTGCTTCATGTCTTTC | eekddddddddddkke 97 2159
542151 | 189485 | 189500 | Intron2 | TGAGCTTAGCAGTCAC | eekddddddddddkke 92 2160
542152 | 189486 | 189501 | Intron2 | ATGAGCTTAGCAGTCA | eekddddddddddkke 95 2161
542153 | 189487 | 189502 | Intron2 | CATGAGCTTAGCAGTC | eekddddddddddkke 95 2162
542154 | 191143 | 191158 | Intron2 | TACAGACATAGCTCTA | eckddddddddddkke 91 2163
542155 | 191144 | 191159 | Intron2 | ATACAGACATAGCTCT | eeckddddddddddkke 74 2164
542156 | 191145 | 191160 | Intron2 | GATACAGACATAGCTC | eekddddddddddkke 91 2165
542157 | 191146 | 191161 | Intron2 | GGATACAGACATAGCT | eckddddddddddkke 94 2166
542158 | 198149 | 198164 | Intron 2 TGTGGCTTTAATTCAC | eekddddddddddkke 71 2167
542159 | 198150 | 198165 | Intron2 | ATGTGGCTTTAATTCA | eekddddddddddkke 81 2168
542160 | 198151 | 198166 | Intron 2 TATGTGGCTTTAATTC | eekddddddddddkke 78 2169
542161 | 199817 | 199832 | Intron2 | TGTTCAGTTGCATCAC | eekddddddddddkke 91 2170
542162 | 199818 | 199833 | Intron2 | GTGTTCAGTTGCATCA | eekddddddddddkke 89 2171
542163 | 199819 | 199834 | Intron 2 TGTGTTCAGTTGCATC | eekddddddddddkke 90 2172
542164 | 210562 | 210577 | Intron3 | CATCTGGATGTGAGGC | eekddddddddddkke 90 2173
542165 | 210563 | 210578 | Intron3 | ACATCTGGATGTGAGG | eekddddddddddkke 78 2174
542166 | 210564 | 210579 | Intron3 | CACATCTGGATGTGAG | eekddddddddddkke 55 2175
542167 | 219020 | 219035 | Intron3 | TCAGGTAATTTCTGGA | eekddddddddddkke 82 2176
542168 | 219021 | 219036 | Intron 3 CTCAGGTAATTTCTGG | eekddddddddddkke 73 2177
542169 | 219022 | 219037 | Intron 3 TCTCAGGTAATTTCTG | eekddddddddddkke 40 2178
542170 | 225568 | 225583 | Intron 3 TGCTTATTTACCTGGG | eekddddddddddkke 90 2179
542171 | 225569 | 225584 | Intron 3 TTGCTTATTTACCTGG | eekddddddddddkke 90 2180
542172 | 225570 | 225585 | Intron 3 TTTGCTTATTTACCTG | eekddddddddddkke 79 2181
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542173 | 225571 | 225586 | Intron3 | TTTTGCTTATTTACCT | eckddddddddddkke 32 2182
2 542174 | 229619 | 229634 | Intron3 | ATGATGTTACTACTAC | eckddddddddddkke 63 2183
O | 542175 | 229620 | 229635 | Intron3 | AATGATGTTACTACTA | cekddddddddddkke 53 2184
‘\Q] 542176 | 229621 | 229636 | Intron3 | CAATGATGTTACTACT | eckddddddddddkke 12 2185
D | 542177 | 232827 | 232842 | Intron3 | CCCCTAGAGCAATGGT | eekddddddddddkke 76 2186
VY 542178 | 232828 | 232843 | Intron3 | CCCCCTAGAGCAATGG | eekddddddddddkke 83 2187
% 542179 | 232829 | 232844 | Intron3 | TCCCCCTAGAGCAATG | eckddddddddddkke 49 2188

542180 | 237676 | 237691 | Intron3 | TCAATTGCAGATGCTC | eckddddddddddkke 88 2189

542181 | 237677 | 237692 | Intron3 | CTCAATTGCAGATGCT | eckddddddddddkke 90 2190
§ 542182 | 237678 | 237693 | Intron3 | GCTCAATTGCAGATGC | eckddddddddddkke 81 2191
N | 542183 | 237679 | 237694 | Intron3 | AGCTCAATTGCAGATG | eckddddddddddkke 85 2192
§ 542184 | 248232 | 248247 | Intron3 | GTATATTCAGTCCAAG | eckddddddddddkke 90 2193
g 542185 | 248233 | 248248 | Intron3 | AGTATATTCAGTCCAA | eckddddddddddkke 94 2194
. | 542186 | 248234 | 248249 | Intron3 | CAGTATATTCAGTCCA | eekddddddddddkke 97 2195
-
'\ Table 64

Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ ID
NOs: 1 and 2
SEQ
ID . SEQ ID
ﬁgs NO: 1 Target Region Sequence Chemistry inhi‘tf; tion NO: 2 SEI\?OID
Start O | Start Site
Site

1262 | n/a Intron 2 TTGGTTTGTCAATCCT | eckddddddddddkke 93 156891 | 1370
15316 | 168 exo?uil'cg;onl ACCTCCGAGCTTCGCC | eekddddddddddkke 80 3044 2196
15317 | 173 ej"lfr?cfl’;‘r’ln GTAGGACCTCCGAGCT | eckddddddddddkke 74 n/a 2197
15318 | 177 ej"lf;lctel’;‘r’ln ACCTGTAGGACCTCCG | eekddddddddddkke 70 n/a 2198
S45321 | 213 Exon 2 CAGTGCCAAGGTCAAC | eckddddddddddkke 77 144997 | 2199
545322 | 225 Exon 2 ACTTGATCCTGCCAGT | eckddddddddddkke 36 145009 | 2200
545332 | 361 | Exon4/Intron3 | CTCGCTCAGGTGAACG | eckddddddddddkke 57 268024 | 2201
545333 | 366 | Exon4/Intron3 | AGTCTCTCGCTCAGGT | eckddddddddddkke 88 268029 | 2202
545337 | 444 Exziiélt?;f“ CCTTCTGGTATAGAAC | eekddddddddddkke 21 268107 | 2203
545340 | 570 Exon 5 GCTAGTTAGCTTGATA | eckddddddddddkke 39 274130 | 2204
545343 | 626 exojrlllflég;‘r‘:n“ TCTGGTTGCACTATTT | cekddddddddddkke | 34 a 2205
545344 | 629 exojrlllflég;‘r‘:n“ GGATCTGGTTGCACTA | cckddddddddddkke | 30 /a 2206
545345 | 632 Exon 6 GGTGGATCTGGTTGCA | eckddddddddddkke 18 278926 | 2207
545346 | 638 Exon 6 GCAATGGGTGGATCTG | eckddddddddddkke 50 278932 | 2208
545347 | 647 Exon 6 CAGTTGAGGGCAATGG | eckddddddddddkke 71 278941 | 2209
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| 545348 | 651 Exon 6 AGTCCAGTTGAGGGCA | eekddddddddddkke 58 278945 2210
2 15349 | 655 Exon 6 GTAAAGTCCAGTTGAG | eekddddddddddkke 34 278949 2211
O 15350 | 660 Exon 6 GTTCAGTAAAGTCCAG | eekddddddddddkke 52 278954 2212
AN 15351 | 685 Exon 6 CTGCATGAATCCCAGT | eekddddddddddkke 77 278979 2213

O 15355 | 923 Exon 7 ACATAGAGCACCTCAC | eekddddddddddkke 38 290421 2214
U 15356 | 926 Exon 7 GTTACATAGAGCACCT | eekddddddddddkke 79 290424 2215
% 15357 | 929 Exon 7 AGTGTTACATAGAGCA | eekddddddddddkke 70 290427 2216

15362 | 1124 Ex‘jﬁgctf;‘r‘l’n 8 | TCCTTGAGGAGATCTG | cekddddddddddkke | 3 na | 2217
o0 15363 | 1170 Exon 10 GCTATCATGAATGGCT | eekddddddddddkke 69 297587 2218
% 15364 | 1180 Exon 10 CGGGTTTATAGCTATC | eekddddddddddkke 58 297597 2219
<t 15369 | 1320 Exon 10 ATCCTTCACCCCTAGG | eekddddddddddkke 46 297737 2220
g 15370 | 1328 Exon 10 GAGTCGCCATCCTTCA | eekddddddddddkke 60 297745 2221
E 15371 | 1332 Exon 10 TCCAGAGTCGCCATCC | eekddddddddddkke 51 297749 2222
o 15373 | 1418 Exon 10 GGCTGAGCAACCTCTG | eekddddddddddkke 80 297835 2223
N 5374 | 1422 Exon 10 CTGTGGCTGAGCAACC | eekddddddddddkke 63 297839 2224
15380 | 1524 Exon 10 GATAACACTGGGCTGC | eekddddddddddkke 60 297941 2225
5381 | 1530 Exon 10 TGCTTGGATAACACTG | eekddddddddddkke 76 297947 2226
15382 | 1533 Exon 10 CTCTGCTTGGATAACA | eekddddddddddkke 60 297950 2227
15386 | 1600 Exon 10 GCTGAATATGGGCAGC | eekddddddddddkke 29 298017 2228
15387 | 1613 Exon 10 CTTGGATTGCTTAGCT | eekddddddddddkke 59 298030 2229
15388 | 1645 Exon 10 CCTGGGCATAAAAGTC | eekddddddddddkke 47 298062 2230
15392 | 1832 Exon 10 ACCTTGATGTGAGGAG | eekddddddddddkke 44 298249 2231
Table 65
Inhibition of GHR mRNA by deoxy, MOE and cEt gapmers targeting intronic and exonic regions of SEQ ID
NOs: 1 and 2
SI];Z)Q SI];:)Q
ISBS NIO : gj;%g; Sequence Chemistry inhizztion NO:2 | SEQIDNO
Start Start
Site Site
541262 | n/a Intron 2 TTGGTTTGTCAATCCT | eekddddddddddkke 89 156891 1370
545393 | 1838 Exon 10 GATTCAACCTTGATGT | eekddddddddddkke 40 298255 2232
545394 | 1844 Exon 10 ATGTGTGATTCAACCT | eekddddddddddkke 80 298261 2233
545395 | 1956 Exon 10 TGGGACAGGCATCTCA | eekddddddddddkke 29 298373 2234
545396 | 1961 Exon 10 TAGTCTGGGACAGGCA | eekddddddddddkke 48 298378 2235
545397 | 1968 Exon 10 GGAGGTATAGTCTGGG | eekddddddddddkke 61 298385 2236
545398 | 1986 Exon 10 GGACTGTACTATATGA | eekddddddddddkke 48 298403 2237
545401 | 2077 Exon 10 TCAGTTGGTCTGTGCT | eekddddddddddkke 60 298494 2238
545402 | 2095 Exon 10 GCTAAGGCATGATTTT | eekddddddddddkke 53 298512 2239
545406 | 2665 Exon 10 GCCATGCTTGAAGTCT | eekddddddddddkke 87 299082 2240
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545407 | 2668 | Exon10 | ATAGCCATGCTTGAAG | eckddddddddddkke 70 299085 2241
545408 [ 2692 | Exon10 | ACACAGTGTGTAGTGT | eekddddddddddkke 60 299109 2242
545409 | 2699 | Exon 10 | CTGCAGTACACAGTGT | eckddddddddddkke 31 299116 2243
545410 | 2704 | Exon 10 | ACCAACTGCAGTACAC | eekddddddddddkke 57 299121 2244
545411 [ 2739 | Exon 10 | TAGACTGTAGTTGCTA | eekddddddddddkke 53 299156 2245
545412 [ 2747 | Exon 10 | ACCAGCTTTAGACTGT | eekddddddddddkke 56 299164 2246
545413 | 2945 | Exon10 | GTAAGTTGATCTGTGC | eekddddddddddkke 79 299362 2247
545414 | 2963 | Exon10 | TACTTCTTTTGGTGCC | eekddddddddddkke 82 299380 2248
545416 | 3212 | Exon10 | TCTTGTACCTTATTCC | eekddddddddddkke 73 299629 2249
545417 | 3306 | Exon10 | TGGTTATAGGCTGTGA | eckddddddddddkke 90 299723 2250
545418 | 3309 | Exon10 | GTCTGGTTATAGGCTG | eekddddddddddkke 88 299726 2251
545419 | 3313 | Exon10 | ATGTGTCTGGTTATAG | eckddddddddddkke 68 299730 2252
545420 [ 3317 Exon10 | GAGTATGTGTCTGGTT | eckddddddddddkke 84 299734 2253
545421 | 4049 | Exon 10 | GGTCTGCGATAAATGG | eekddddddddddkke 69 300466 2254
545429 | 4424 | Exon10 | GCCAGACACAACTAGT | eekddddddddddkke 59 300841 2255
545430 | 31 Exon1 | ACCGCCACTGTAGCAG | eekddddddddddikke 76 2907 2256
545431 36 Exon 1 CCGCCACCGCCACTGT | eekddddddddddkke 04 2912 2257
545432 | 103 Exon1 | GGGCCTCCGGCCCGCG | eekddddddddddkke 22 2979 2258
545433 | 143 Exon1 | AGAGCGCGGGTTCGCG | eekddddddddddike 61 3019 2259
545434 | n/a 1/12251?1 TACTGACCCCAGTTCC | eekddddddddddkke 68 3654 2260
545435 | n/a 1/12351?1 ACTCTACTGACCCCAG | eekddddddddddkke 70 3658 2261
545436 | n/a 1/13351?1 GTCACTCTACTGACCC | eekddddddddddkke 83 3661 2262
545437 | n/a 1/12351?1 TTCATGCGGACTGGTG | eekddddddddddkke 68 3680 2263
545438 | n/a 3/1233’1?3 GTGAGCATGGACCCCA | eekddddddddddkke 94 225436 2264
545439 | n/a 3}]2‘;?1?3 TGATATGTGAGCATGG | eekddddddddddkke 88 225442 2265
545440 | n/a 3/1233’1?3 AAGTTGGTGAGCTTCT | eekddddddddddkke 85 226785 2266
545441 | n/a 3/1235’1?3 CCTTCAAGTTGGTGAG | eekddddddddddkke 88 226790 2267
545442 | n/a 3/1235’1?3 GTAAGATCCTTTTGCC | eekddddddddddkke 70 226883 2268
545443 | n/a 3/1233’1?3 CAGCTGTGCAACTTGC | eekddddddddddkke 50 238345 2269
545444 | n/a 3}]2‘;?1?3 GCCTTGGTAGGTAGGG | eckddddddddddkke 68 238422 2270
545445 | n/a 3/1233’1?3 AGAGCCTTGGTAGGTA | eekddddddddddkke 85 238425 2271
545446 | n/a 1/12351?1 CCCGCACAAACGCGCA | eekddddddddddkke 10 3614 2272
545447 | n/a 1/12351?1 GTCTTCAAGGTCAGTT | eekddddddddddkke 92 93208 2273
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545448 | n/a 1/12351?1 GCCCAGTGAATTCAGC | cckddddddddddkke | 76 93246 2274
545449 | n/a I/I]f:‘;rgl?l AGATGCGCCCAGTGAA | eckddddddddddkke 60 93252 2275
545450 | n/a 1/12351?1 GTAAGATGCGCCCAGT | eekddddddddddkke | 78 93255 2276
545451 | n/a 1/12351?1 CCAGAAGGCACTTGTA | cekddddddddddkke | 42 93301 2277
545452 | n/a 1/12251?1 GGAAGATTTGCAGAAC | eckddddddddddkke 15 93340 2278
545453 | n/a 1};23’1?1 CCTTGGTCATGGAAGA | cekddddddddddkke | 35 93350 2279
545454 | n/a 1/12351?1 TGACCTTGGTCATGGA | eekddddddddddkke 55 93353 2280
545455 | n/a 1/123001?1 GAGGTGACCTTGGTCA | eekddddddddddkke 70 93357 2281
545456 | n/a 1/12351?1 ATCCAAAGAGGTGACC | cckddddddddddkke | 41 93364 2282
545457 | w/a 1/112312001?1 GCCAATCCAAAGAGGT | eckddddddddddkke 56 93368 2283
545458 | n/a 1/12331?1 GGTCTGCCAATCCAAA | cekddddddddddkke | 79 93373 2284
545459 | n/a 1/12351?1 CCCTGGGTCTGCCAAT | eekddddddddddkke 68 93378 2285
545460 | n/a 1/123001?1 GAGATCTCAACAAGGG | eckddddddddddkke | 52 93427 2286
545461 | n/a 1/12331?1 CGCCCATCACTCTTCC | eckddddddddddkke | 68 93988 2287
545462 | n/a 1/122001?1 CACCTGTCGCCCATCA | eekddddddddddkke 67 93995 2288
545463 | n/a 1/12351?1 CATCACCTGTCGCCCA | eekddddddddddkke | 78 93998 2289
545464 | n/a 1/12351?1 CACCATCACCTGTCGC | eekddddddddddkke | 74 94001 2290
545465 | n/a 1/12351?1 AATAGTTGTCACCATC | eckddddddddddkke | 76 94010 2291
545466 | n/a 1/12351?1 GCCACCTTTCATGAGA | eekddddddddddkke | 58 94048 2292
545467 | n/a 2}]‘512511:2 CTCTTGGAAGTAGGTA | eekddddddddddkke 89 198762 2293
545468 | n/a 2};33’1?2 GTTCTCTTGGAAGTAG | eckddddddddddkke | 80 | 198765 2294
545469 | n/a 2/1233’1?2 TAAACAGGTTGGTCTG | eekddddddddddkke 68 198854 2295

Example 8: Dose-dependent antisense inhibition of human GHR in Hep3B cells by deoxy, MOE and

cEt gapmers

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were

selected and tested at various doses in Hep3B cells. The antisense oligonucleotides were tested in a series of
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experiments that had similar culture conditions. The results for each experiment are presented in separate
tables shown below. Cells were plated at a density of 20,000 cells per well and transfected using
electroporation with 0.625 uM, 1.25 uM, 2.50 uM, 5.00 uM and 10.00 pM concentrations of antisense
oligonucleotide. After a treatment period of approximately 16 hours, RNA was isolated from the cells and
GHR mRNA levels were measured by quantitative real-time PCR. Human primer probe set RTS3437 MGB
was used to measure mRNA levels. GHR mRNA levels were adjusted according to total RNA content, as
measured by RIBOGREEN®. Results are presented as percent inhibition of GHR, relative to untreated control

cells.

The half maximal inhibitory concentration (ICs,) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 66

0.625 1.250 2.50 5.00 10.00 ICso
515 No uM uM uM uM uM (LM)
541396 30 51 68 74 67 1.4
541262 55 87 90 94 97 0.2
541393 30 38 52 66 81 2.1
541375 41 45 54 64 79 1.6
541438 44 49 75 80 91 0.9
541428 35 32 56 78 88 1.8
541491 13 46 67 55 95 2.0
541435 21 46 55 72 94 1.9
541471 11 49 50 77 89 2.0
541430 24 44 56 57 79 2.2
541492 32 40 65 80 85 1.5
541431 22 46 73 84 92 1.5

Table 67

0.625 1.250 2.50 5.00 10.00 ICso
SIS No uM uM uM uM uM (LM)
541487 36 46 66 85 92 1.3
541423 33 55 64 80 93 1.2
541452 37 60 79 87 94 0.9
541505 51 75 86 92 97 0.4
541522 54 76 81 90 95 0.3
541539 65 76 85 94 98 0.2
541503 54 65 80 93 97 0.5
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541520 43 61 86 94 96 0.7
541515 57 7 85 92 94 0.3
541564 57 72 88 90 97 0.3
541554 43 65 81 89 93 0.7
541509 11 8 19 6 8 >10
541584 59 65 84 91 96 0.3
541585 70 80 93 92 98 0.1

Table 68

0.625 1.250 2.50 5.00 10.00 ICso
1515 No uM uM uM uM uM (LM)
541598 26 43 75 80 76 1.5
541592 35 48 67 85 95 1.2
541641 22 63 70 91 93 1.2
541590 27 59 70 94 95 1.2
541615 40 65 84 88 94 0.7
541595 35 57 73 84 95 1.0
541575 49 60 79 84 95 0.6
541571 41 50 76 80 94 1.0
541582 0 10 25 50 82 4.4
541262 66 79 93 94 99 <0.6
541652 1 44 80 82 87 1.9
541670 29 40 63 79 89 1.6
541662 17 13 45 62 84 3.1
541724 37 47 7 85 95 1.2

Table 69

0.625 1.250 2.50 5.00 10.00 ICso
ISISNo | ny UM UM UM | (M)
541748 86 94 96 98 98 <0.6
541767 83 91 95 96 98 <0.6
541797 78 89 93 97 99 <0.6
541766 59 82 92 97 99 <0.6
541742 65 87 93 95 99 <0.6
541750 80 86 96 96 99 <0.6
541262 79 88 93 97 97 <0.6
541749 71 84 93 95 98 <0.6
541793 71 88 94 97 98 <0.6
541785 56 79 89 93 98 <0.6
541746 34 61 85 94 97 0.9
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541752 | 49 7 88 93 93 <0.6
541826 | 86 94 95 99 98 <0.6
541811 | 66 87 93 97 o8 206
Table 70
0625 | 1250 | 250 | 500 | 1000 | ICs
ISISNo | ny UM UM UM | (M)
541822 | 83 38 95 9% 9% <0.6
541870 | 77 87 95 97 o8 206
541262 | 85 93 % 97 98 <0.6
541873 | 32 77 93 94 97 0.7
541819 | 60 o1 97 97 99 0.6
541841 | 86 o1 95 % 97 <0.6
541825 | 78 33 95 08 98 <0.6
541863 | 63 77 87 93 97 <0.6
541827 | 42 R0 87 94 97 0.6
541875 | 77 34 93 % 97 <0.6
541835 | 56 73 9 95 98 <0.6
541838 | 72 90 93 98 97 <0.6
541833 | 52 69 83 92 97 <0.6
541813 | 47 75 86 95 97 0.6
Table 71
0625 | 1250 | 250 | 500 | 10.00 | ICs
ISISNo |y M M M WMo | (eM)
541853 | 74 79 88 93 91 <06
541842 | 69 85 91 97 99 <06
541877 | 79 91 93 08 97 <06
541848 | 58 90 9% o8 o8 0.7
541804 | 23 81 89 95 95 0.8
541881 | 87 94 o8 o8 99 <06
541936 | 91 9% o8 99 o8 <06
541909 | 56 80 89 95 97 <06
541907 | 75 91 95 97 98 <06
541952 | 68 81 93 97 o8 206
541953 | 68 80 94 97 o8 <06
541914 | 60 78 94 97 97 <06
541880 | 56 74 89 94 95 <06
541903 | 37 74 87 9% o8 0.6
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Table 72
0.625 1.250 2.50 5.00 10.00 ICso
SIS No uM uM uM uM uM (LM)
541895 47 72 85 93 94 <0.6
541882 60 67 89 93 97 <0.6
541889 63 80 87 94 97 <0.6
541904 26 78 23 89 93 1.4
545418 0 81 91 94 95 1.7
541930 58 71 82 88 92 <0.6
545439 67 87 93 96 98 <0.6
542024 15 58 78 87 90 1.4
541985 59 81 88 93 97 <0.6
541972 47 58 83 90 92 0.6
541991 57 64 88 92 83 <0.6
541980 33 50 76 72 93 1.2
Table 73
0.625 | 1.250 2.50 5.00 10.00 ICso
1515 No uM nM nM pM M (LM)
541264 26 44 64 79 89 1.6
541265 29 32 62 79 91 1.8
541263 25 40 62 78 93 1.7
541268 57 73 85 90 95 0.3
541266 15 33 46 66 90 2.5
542107 93 97 98 98 98 <0.6
542052 93 96 97 96 98 <0.6
542105 80 92 96 98 97 <0.6
542102 94 96 96 97 98 <0.6
542108 90 92 94 97 99 <0.6
542080 87 93 95 95 97 <0.6
Table 74
0.625 1.250 2.50 5.00 10.00 ICso
1815 No uM uM uM uM uM (uM)
542101 90 97 97 97 95 <0.6
542051 89 96 95 98 97 <0.6
542106 83 93 96 96 98 <0.6
542071 84 91 94 97 97 <0.6
542094 85 92 94 97 98 <0.6
542069 89 94 97 95 98 <0.6
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542086 83 94 96 97 98 <0.6
542085 85 92 96 97 97 <0.6
542053 64 83 94 98 97 <0.6
542087 69 84 99 95 98 <0.6
542109 87 94 96 98 98 <0.6
542126 96 98 99 98 98 <0.6
542127 94 96 97 98 97 <0.6
542128 90 96 98 98 97 <0.6

Table 75

0.625 1.250 2.50 5.00 10.00 ICso
1515 No uM uM uM uM uM (uM)
542118 97 97 98 95 43 <0.6
542186 93 96 98 99 98 <0.6
542150 95 97 98 99 99 <0.6
542122 90 94 98 98 99 <0.6
542125 88 97 98 98 99 <0.6
542145 90 96 98 99 99 <0.6
542112 86 94 99 99 99 <0.6
542149 88 93 99 98 99 <0.6
542146 79 93 96 97 98 <0.6
542153 87 94 97 98 99 <0.6
542119 64 84 93 97 98 <0.6
542137 76 91 97 97 98 <0.6
542152 84 94 96 96 97 <0.6
542157 83 95 98 99 98 <0.6

Table 76

0.625 1.250 2.50 5.00 10.00 ICs0
18IS No nM nM nM nM nM (LM)
542185 82 93 96 96 94 <0.6
542143 81 91 96 98 98 <0.6
542144 77 93 95 96 99 <0.6
542139 87 93 98 98 98 <0.6
542134 83 90 90 95 96 <0.6
545333 68 85 91 96 98 <0.6
545373 57 73 86 92 97 <0.6
545438 84 96 98 97 99 <0.6
545431 77 91 93 97 98 <0.6
545447 70 85 96 96 97 <0.6
545417 62 82 90 93 95 <0.6
545467 77 88 91 94 95 <0.6
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545441 63 82 92 94 96 <0.6

Example 9: Dose-dependent antisense inhibition of human GHR in Hep3B cells by deoxy, MOE and

cEt gapmers

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were
selected and tested at various doses in Hep3B cells. The antisense oligonucleotides were tested in a series of
experiments that had similar culture conditions. The results for each experiment are presented in separate
tables shown below. Cells were plated at a density of 20,000 cells per well and transfected using
electroporation with 0.04 uM, 0.11 uM, 0.33 uM, 1.00 uM, and 3.00 uM concentrations of antisense
oligonucleotide. After a treatment period of approximately 16 hours, RNA was isolated from the cells and
GHR mRNA levels were measured by quantitative real-time PCR. Human primer probe set RTS3437 MGB
was used to measure mRNA levels. GHR mRNA levels were adjusted according to total RNA content, as
measured by RIBOGREEN®. Results are presented as percent inhibition of GHR, relative to untreated control

cells.

The half maximal inhibitory concentration (ICs,) of each oligonucleotide is also presented. GHR
mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.

Table 77

0.04 0.11 0.33 1.00 3.00 ICso
515 No M M M M M (uM)
539380 11 16 57 93 08 0.2
541724 0 27 71 66 83 0.3
541748 28 40 71 90 97 0.1
541767 19 38 54 87 98 0.2
541797 23 46 70 88 97 0.1
541766 15 26 49 82 96 0.3
541742 17 28 41 80 95 0.3
541750 33 27 60 89 98 0.2
541749 27 16 62 84 82 0.2
541793 0 14 44 77 96 0.4
541785 4 11 39 75 95 0.4
541752 14 6 45 70 94 0.4
541826 8 34 74 94 99 0.2
541811 6 4 45 79 97 0.4
541822 9 29 67 89 97 0.2
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Table 78
0.04 1.00 3.00 IC
ISIS No M 0.11 uM | 0.33 uM WM WM (m\jf)
539380 0 16 47 82 98 0.4
541819 3 12 50 76 94 0.3
541841 0 19 47 80 95 0.3
541825 0 6 40 74 96 0.4
541827 5 26 48 76 95 0.3
541835 7 11 33 74 93 0.4
541838 21 26 61 90 97 0.2
541833 0 9 41 63 89 0.5
541813 0 17 28 65 92 0.5
541842 5 15 30 72 90 0.4
541804 0 12 3 49 79 1.1
542024 0 0 26 54 76 1.0
542107 15 45 78 92 99 0.1
542105 2 14 55 88 98 0.3
542102 10 16 73 88 98 0.2
Table 79
0.04 0.11 0.33 1.00 3.00 ICso
BISNo | M M M pM | M)
539380 4 18 50 86 95 0.3
542108 15 13 65 86 97 0.2
542101 17 40 68 92 98 0.2
542106 4 23 56 88 98 0.3
542094 0 30 51 86 96 0.3
542086 13 38 50 84 97 0.2
542085 0 27 57 90 98 0.3
542087 7 3 49 80 92 0.4
542109 17 10 56 88 98 0.3
542126 40 63 91 96 99 <0.03
542127 27 47 69 93 97 0.1
542128 11 30 66 90 98 0.2
542118 14 42 77 95 98 0.1
542150 31 46 72 94 98 0.1
542122 13 14 59 90 97 0.3
Table 80
0.04 0.11 0.33 1.00 3.00 ICso
ISISNo | ym M M M UM | @M)
539380 0 2 50 86 97 0.4
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542125 | 31 32 69 89 96 0.1
542145 | 15 29 64 91 97 0.2
542112 | 14 38 61 87 96 0.2
542149 9 37 63 90 97 0.2
542146 | 13 33 59 82 95 0.2
542153 | 22 26 63 86 96 0.2
542119 | 10 20 34 70 87 0.4
542137 3 19 47 77 95 0.3
542152 0 9 47 82 96 0.4
542157 0 26 56 84 96 0.3
542143 8 12 44 81 95 0.3
542144 0 21 42 75 95 0.4
542139 0 14 46 82 97 0.4
542134 3 23 43 72 92 0.4

Table 81

0.04 0.11 0.33 1.00 3.00 ICso

1815 No uM uM uM uM uM uM)
539380 0 9 64 85 97 0.3
541870 7 15 48 80 92 0.3
541262 0 29 63 90 98 0.2
541863 0 26 40 82 93 0.4
541875 6 30 71 84 91 0.2
541853 0 13 39 67 91 0.5
541877 0 26 41 79 94 0.4
541881 0 30 54 87 94 0.3
541936 | 20 41 73 93 98 0.1
541909 0 16 34 64 90 0.5
541907 6 31 59 84 96 0.2
541952 0 0 50 72 92 0.5
541953 0 22 50 80 92 0.4
541914 0 0 46 76 93 0.4
541880 0 13 48 79 89 0.4

Table 82

0.04 0.11 0.33 1.00 3.00 ICs

BISNo | um ny ny ny UM | (uMD
539380 0 5 53 78 94 0.4
541903 | 12 20 26 62 88 0.5
541895 3 12 29 66 92 0.5
541882 2 0 27 65 86 0.7
541889 | 12 12 47 68 87 0.4
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541930 | 0 6 40 59 85 0.6
541985 | 0 16 41 66 93 0.4
542031 | 1 0 2 55 80 0.8
541972 | 0 1 23 46 83 0.9
541991 | 4 35 2 67 89 0.4
542052 | 5 28 70 92 98 0.2
542080 | 0 18 54 87 9% 0.3
542051 | 0 18 52 86 97 0.3
542071 | 5 3 51 74 95 0.4
542069 | 0 7 56 85 94 0.3

Table 83

0.04 | 011 | 033 | 100 | 300 | ICw
BISNo |y pM pM pM uM | (uM)
539380 | 11 20 54 89 92 0.3
542053 | 6 14 38 69 74 0.6
542186 | 14 3 70 90 98 0.2
s42185 | 0 26 48 80 9% 0.3
545333 | 0 4 27 65 90 0.6
545336 | 0 15 24 13 79 0.9
545373 | 0 2 9 » 86 1.0
545438 | 0 24 56 81 92 0.3
45431 | 0 18 50 73 91 0.4
545447 | 0 15 34 78 93 0.4
545417 | 0 1 39 66 87 0.5
545467 | 12 16 37 76 93 0.4
sas4al | 21 s 20 60 87 0.6
545439 | 17 24 49 82 91 0.3

Example 10: Dose-dependent antisense inhibition of rhesus monkey GHR in LLC-MK2 cells

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were

selected and tested for their potency for thesus GHR mRNA in LLC-MK2 cells. Cells were plated at a

density of 20,000 cells per well and transfected using electroporation with 0.12 uM, 0.37 uM, 1.11 uM, 3.33

1M, and 10.00 LM concentrations of antisense oligonucleotide. After a treatment period of approximately 16

hours, RNA was isolated from the cells and GHR mRNA levels were measured by quantitative real-time

PCR. Primer probe set RTS3437 MGB was used to measure mRNA levels. GHR mRNA levels were

adjusted according to total RNA content, as measured by RIBOGREEN®. Results are presented as percent

inhibition of GHR, relative to untreated control cells.
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The half maximal inhibitory concentration (ICsy) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 84
ISTS — 012 | 037 | 111 | 333 | 10.00 | ICs
No Y pMo | pM | pM | M | uM | M)
541262 Deoxy’cl\é[tOE and | 25 0 85 91 1.1
541742 De"xy’cl\é[tOE and | 24 19 58 77 32
541767 Deoxy’cl\é[tOE and 6 10 30 68 88 2.0
541875 De"xy’cl\]gtOE and |, 19 64 84 9% 0.9
541881 DGOXV’CI\E/[?E and 6 24 59 79 91 1.0
542101 DGOXY’C%PE and | 5 38 71 81 2.0
542112 De"xy’cl\é[tOE and | g 17 33 67 76 2.0
542118 Deo"y’cl\é[tOE and | 6 35 68 %6 2.0
542125 De"xy’cl\ng and | 12 57 $3 93 1.0
542127 Deoxy’(:l\é[tOE and | 0 30 68 84 2.4
542128 Deoxy’cl\é[tOE and |, 0 26 58 83 2.7
542153 De"xy’cl\é[tOE and |y 0 0 36 59 6.6
542185 Deoxy’cl\é[tOE and 4 0 25 56 87 25
542186 De"xy’cl\gtOE and |5 23 51 73 90 1.1
542051 | DeOxY. MOE and 5 19 40 81 94 12
cEt
Table 85
) 012 | 037 | 111 | 333 | 1000 | ICs
ISIS No Chemist
v uM uM uM uM uM (uM)
523723 | 5-105 MOE | 23 14 31 43 71 35
532254 | 5-105MOE | 29 35 0 69 87 0.8
532401 | 5-105MOE | 27 28 46 7 88 12
533932 | 5-10-5 MOE 10 24 48 70 9 12
539376 | 3-104 MOE | 21 g 8 35 81 13
539399 | 3-10-4 MOE 2 10 14 18 57 %
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539404 | 3-104MOE | 39 12 25 27 57 77

539416 | 3-104MOE | 24 35 14 79 89 1.0

539432 | 3-10-4 MOE 9 29 0 73 89 12

Deoxy, MOE

541262 o oEL 0 43 63 88 94 0.8

541742 | Deoxy, MOE 3 19 35 56 85 19
and cEt

541767 | DPooxy, MOE 3 24 39 64 86 1.6
and cEt

545439 | Deoxy, MOE |4 15 43 74 80 17
and cEt

545447 | Deoxy, MOE | g 34 58 80 90 0.6
and cEt

Example 11: Dose-dependent antisense inhibition of GHR in cynomolgus primary hepatocytes

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were
selected and tested for their potency for GHR mRNA in cynomolgus monkey primary hepatocytes. Cells
were plated at a density of 20,000 cells per well and transfected using electroporation with 0.12 uM, 0.37
pM, 1.11 uM, 3.33 uM, and 10.00 uM concentrations of antisense oligonucleotide. After a treatment period
of approximately 16 hours, RNA was isolated from the cells and GHR mRNA levels were measured by
quantitative real-time PCR. Primer probe set RTS3437 MGB was used to measure mRNA levels. GHR
mRNA levels were adjusted according to total RNA content, as measured by RIBOGREEN®. Results are

presented as percent inhibition of GHR, relative to untreated control cells.

The half maximal inhibitory concentration (ICsp) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 86

. 0.12 0.37 .11 333 10.00 ICso
ISIS No Chemist

v pM pM pM pM uM (uM)

541262 | DO, MOE |, 52 75 92 08 03
and cEt

541742 | Dooxy, MOE | 57 51 91 96 02
and cEt

541767 | DOy, MOE 36 59 60 78 91 0.4
and cEt

541875 | Deoxy, MOE | o, 76 88 95 95 <0.1
and cEt

541881 | Deoxy. MOE 53 75 85 08 08 <0.1
and cEt

542101 | Deoxy, MOE | 40 55 78 89 97 0.2
and cEt

542112 | Deoxy, MOE 28 50 74 89 96 0.4
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and cEt

s4211g | Deoxy. MOE |, 45 69 84 91 0.5
and cEt

542125 | Deoxy, MOE | 4, 62 77 92 97 0.3
and cEt

542127 | Deoxy. MOE 30 50 65 86 92 0.4
and cEt

542128 | Deoxy, MOE | o 40 52 80 93 0.7
and cEt

542153 | Doy, MOE | 31 51 7 85 1.0
and cEt

542185 | Dooxy, MOE | ) 45 65 85 93 0.6
and cEt

542186 | DO, MOE | 4 54 74 90 96 03
and cEt

542051 | Deoxy,MOE | 29 3 3 4 ~10
and cEt

Table 87

) 012 | 037 | 111 | 333 | 1000 | ICs
ISIS No Chemist

Y uM uM uM uM uM (uM)
5105

523435 on 35 47 61 74 85 0.5
5-10-5

523723 on 4 16 40 66 36 1.8
5-10-5

532254 o 14 15 24 16 9 >10
5-10-5

532401 e 37 54 73 88 94 0.3
5-10-5

533932 on 23 40 69 78 %6 0.6
3-104

539376 on 3 0 44 65 91 2.0
3-104

539399 on 0 0 9 0 67 5.0
3-104

539404 on 0 0 26 52 71 3.5
3-104

539416 o 8 29 62 89 93 0.7
3-104

539432 on 0 24 55 85 93 0.9
Deoxy,

541262 | MOEand | 23 52 73 92 9% 0.4
cEt
Deoxy,

541742 | MOEand | 15 51 73 36 97 0.5
cEt
Deoxy,

541767 | MOEand | 19 20 39 68 81 1.8
cEt
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Deoxy,
545439 MOE and 0 0 30 61 90 2.4
cEt
Deoxy,
545447 MOE and 0 17 17 19 27 >10
cEt

Example 12: Dose-dependent antisense inhibition of GHR in Hep3B cells

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were
selected and tested for their potency for GHR mRNA at various doses in Hep3B cells. Cells were plated at a
density of 20,000 cells per well and transfected using electroporation with 0.12 uM, 0.37 uM, 1.11 uM, 3.33
puM, and 10.00 uM concentrations of antisense oligonucleotide. After a treatment period of approximately 16
hours, RNA was isolated from the cells and GHR mRNA levels were measured by quantitative real-time
PCR. Human primer probe set RTS3437 MGB was used to measure mRNA levels. GHR mRNA levels were
adjusted according to total RNA content, as measured by RIBOGREEN®. Results are presented as percent

inhibition of GHR, relative to untreated control cells.

The half maximal inhibitory concentration (ICsy) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 88

0.12 0.37 1.11 3.33 10.00 ICso
1515 No pM pM pM pM pM (uM)
541262 25 43 76 85 94 0.5
541742 32 55 76 88 97 0.3
541767 29 56 83 89 97 0.3
541875 38 68 84 93 94 0.1
541881 32 57 81 94 97 0.3
542051 34 66 83 95 98 0.2
542101 25 55 85 95 98 0.3
542112 18 56 83 95 98 0.4
542118 42 61 88 95 97 0.1
542125 30 63 87 95 98 0.2
542127 50 70 91 91 98 0.1
542128 38 63 88 96 98 0.2
542153 37 59 85 94 97 0.2
542185 44 51 76 89 96 0.2
542186 46 59 84 95 97 0.1
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Table 89

012 | 037 | LIl | 333 | 1000 | ICx
BIENo | wM | wM | wm | owM | owm | @M
523435 | 9 26 29 78 93 1.0
523723 | 7 16 39 72 90 1.4
532254 | 36 46 69 86 o4 0.4
532401 | 25 54 7 86 91 0.4
533932 | 8 47 69 80 94 0.7
539376 | 26 31 54 73 86 0.8
539399 | 23 43 72 89 94 0.5
539404 | 30 60 88 95 98 0.2
539416 | 30 59 84 93 98 0.3
539432 | 35 62 88 95 98 0.2
541262 | 43 60 84 89 08 0.2
541742 | 23 53 73 84 97 0.4
41767 | 22 29 74 85 92 0.4
545439 | 41 69 88 95 96 0.1
545447 | 31 47 63 74 82 0.5

Example 13: Dose-dependent antisense inhibition of GHR in cynomolgus primary hepatocytes

Gapmers from studies described above exhibiting significant in vitro inhibition of GHR mRNA were
selected and tested at various doses in cynomolgous monkey primary hepatocytes. Cells were plated at a
density of 35,000 cells per well and transfected using electroporation with 0.04 uM, 0.12 uM, 0.37 uM, 1.11
LM, 3.33 uM, and 10.00 uM concentrations of antisense oligonucleotide. After a treatment period of
approximately 16 hours, RNA was isolated from the cells and GHR mRNA levels were measured by
quantitative real-time PCR. Primer probe set RTS3437 MGB was used to measure mRNA levels. GHR
mRNA levels were adjusted according to total RNA content, as measured by RIBOGREEN®. Results are

presented as percent inhibition of GHR, relative to untreated control cells.

The half maximal inhibitory concentration (ICsy) of each oligonucleotide is also presented. GHR

mRNA levels were significantly reduced in a dose-dependent manner in antisense oligonucleotide treated

cells.
Table 90
10.00 1Csq
ISISNo | 0.04puM [ 0.12uM | 0.37 uM | 1.11 uM | 3.33 uM
n u u u u uM (M)
541767 8 17 29 48 59 58 0.4
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541875 20 39 48 51 55 58 0.2
541881 23 36 49 60 56 58 0.1
542112 23 21 35 42 54 68 0.5
542118 19 14 26 38 54 59 0.8
542153 17 20 27 39 46 52 22
542185 20 23 27 46 39 56 2.0
532254 1 20 23 11 1 23 >10
532401 0 15 24 39 47 55 1.6
523723 0 0 7 24 49 54 2.0

Example 14: Comparative analysis of dose-dependent antisense inhibition of GHR in Hep3B cells

ISIS 532401 was compared with specific antisense oligonucleotides disclosed in US 2006/0178325
by testing at various doses in Hep3B cells. The oligonucleotides were selected based on the potency
demonstrated in studies described in the application. Cells were plated at a density of 20,000 cells per well
and transfected using electroporation with 0.11 pM, 0.33 pM, 1.00 uM, 1.11 uM, 3.00 uM, and 9.00 uM
concentrations of antisense oligonucleotide. After a treatment period of approximately 16 hours, RNA was
isolated from the cells and GHR mRNA levels were measured by quantitative real-time PCR. Human primer
probe sct RTS3437 MGB was used to measure mRNA levels. GHR mRNA levels were adjusted according
to total RNA content, as measured by RIBOGREEN®. Results are presented as percent inhibition of GHR,

relative to untreated control cells.

The half maximal inhibitory concentration (ICsy) of each oligonucleotide is also presented. The
results indicate that ISIS 532401 was markedly more potent than the most potent oligonucleotides of US
2006/0178325.

Table 91

0.11 0.33 1.00 3.00 9.00 ICs
1515 No uM uM pM pM puM (M)
227452 11 12 46 73 92 1.4
227488 26 25 39 76 88 1.2
272309 16 14 39 66 91 1.6
272322 13 20 44 70 86 1.4
272328 22 20 24 43 56 5.7
272338 22 24 52 71 85 1.1
532401 34 53 72 87 94 0.3
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Example 15: Tolerability of 5-10-5 MOE gapmers targeting human GHR in CD1 mice

CD1® mice (Charles River, MA) are a multipurpose mice model, frequently utilized for safety and
efficacy testing. The mice were treated with ISIS antisense oligonucleotides selected from studies described

above and evaluated for changes in the levels of various plasma chemistry markers.
5 Treatment

Groups of ¢ight- to ten-week old male CD1 mice were injected subcutancously twice a week for 6
weeks with 50 mg/kg of ISIS oligonucleotides (100 mg/kg/week dose). One group of male CD1 mice was
injected subcutancously twice a week for 6 weeks with PBS. Mice were cuthanized 48 hours after the last

dose, and organs and plasma were harvested for further analysis.
10 Plasma chemistry markers

To evaluate the effect of ISIS oligonucleotides on liver and kidney function, plasma levels of
transaminases, bilirubin, creatinine, and BUN were measured using an automated clinical chemistry analyzer
(Hitachi Olympus AU400e, Melville, NY). The results are presented in Table 92. ISIS oligonucleotides that
caused changes in the levels of any of the liver or kidney function markers outside the expected range for

15  antisense oligonucleotides were excluded in further studies.

Table 92

Plasma chemistry markers in CD1 mice plasma at week 6

ALT AST Bilirubin | Creatinine | BUN
(IU/L) (IU/L) (mg/dL) | (mg/dL) | (mg/dL)
PBS 31 50 0.28 0.15 28
ISIS 523271 366 285 0.18 0.11 29
ISIS 523324 222 139 0.19 0.10 31
ISIS 523604 2106 1157 0.41 0.06 48
ISIS 532254 66 84 0.11 0.10 27
ISIS 533121 176 155 0.19 0.09 27
ISIS 533161 1094 904 0.23 0.07 29
ISIS 533178 78 83 0.18 0.08 28
ISIS 533234 164 147 0.21 0.09 26
Hematology assays
20 Blood obtained from all mice groups were sent to Antech Diagnostics for hematocrit (HCT)

measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and

platelets, and total hemoglobin content. The results are presented in Table 93. ISIS oligonucleotides that
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caused changes in the levels of any of the hematology markers outside the expected range for antisense

oligonucleotides were excluded in further studies.

Table 93

Hematology markers in CD1 mice plasma at week 6

HCT Hemoglobin RBC WBC | Platelets

(%) (g/dL) (10°%uL) | (10%/uL) | (10°/uL)
PBS 45 13 8.2 4.1 689
ISIS 523271 42 12 7.9 4.5 1181
ISIS 523324 39 11 7.5 7.9 980
ISIS 523604 33 10 6.9 14.1 507
ISIS 532254 35 10 6.9 7.2 861
ISIS 533121 39 12 7.9 8.4 853
ISIS 533161 49 14 9.3 9.0 607
ISIS 533178 44 13 8.5 6.9 765
ISIS 533234 42 12 7.8 9.2 1045

Example 16: Tolerability of 5-10-5 MOE gapmers targeting human GHR in CD1 mice

CD1® mice were treated with ISIS antisense oligonucleotides selected from studies described above

and evaluated for changes in the levels of various plasma chemistry markers.
Treatment

Groups of eight- to ten-week old male CD1 mice were injected subcutaneously twice a week for 6
weeks with 50 mg/kg of ISIS oligonucleotide (100 mg/kg/week dose). One group of male CD1 mice was
injected subcutaneocusly twice a week for 6 weeks with PBS. Mice were euthanized 48 hours after the last

dose, and organs and plasma were harvested for further analysis.
Plasma chemistry markers

To evaluate the effect of ISIS oligonucleotides on liver and kidney function, plasma levels of
transaminases, bilirubin, creatinine, and BUN were measured using an automated clinical chemistry analyzer
(Hitachi Olympus AU400e, Melville, NY). The results are presented in Table 94. ISIS oligonucleotides that
caused changes in the levels of any of the liver or kidney function markers outside the expected range for

antisense oligonucleotides were excluded in further studies.
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Table 94

Plasma chemistry markers in CD1 mice plasma at week 6

ALT AST Bilirubin | Creatinine | BUN
(IU/L) (IU/L) (mg/dL) | (mg/dL) [ (mg/dL)
PBS 30 59 0.26 0.14 20
ISIS 523715 636 505 0.24 0.14 22
ISIS 523723 57 80 0.20 0.16 23
ISIS 523726 165 167 0.18 0.15 23
ISIS 523736 140 177 0.20 0.15 23
ISIS 523747 96 108 0.17 0.14 23
ISIS 523789 45 74 0.20 0.15 22
ISIS 532395 64 111 0.23 0.12 21
ISIS 532401 47 88 0.21 0.17 22
ISIS 532411 225 426 0.17 0.16 22
ISIS 532420 60 99 0.21 0.12 25
ISIS 532468 319 273 0.15 0.14 21
ISIS 533932 62 81 0.18 0.14 21

Hematology assays

Blood obtained from all mice groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WB), RBC, and
platelets, and total hemoglobin content. The results are presented in Table 95. ISIS oligonucleotides that
caused changes in the levels of any of the hematology markers outside the expected range for antisense

oligonucleotides were excluded in further studies.

Table 95

Hematology markers in CD1 mice plasma at week 6

HCT Hemoglobin RBC WBC | Platelets

(%) (g/dL) (10%uL) | (10°/uL) | (10°/uL)
PBS 43 13 8.1 3.3 1047
ISIS 523715 40 12 8.1 4.2 1153
ISIS 523723 35 11 6.8 2.9 1154
ISIS 523726 32 10 6.8 5.8 1056
ISIS 523736 35 11 7.1 3.6 1019
ISIS 523747 37 11 7.7 2.8 1146
ISIS 523789 37 11 7.3 2.5 1033
ISIS 532395 37 11 7.4 4.5 890
ISIS 532401 36 11 7.1 3.7 1175
ISIS 532411 27 8 5.3 3.2 641
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ISIS 532420 35 11 7.0 33 1101
ISIS 532468 36 11 74 4.0 1043
[SIS 533932 36 11 7.2 3.8 981

Example 17: Tolerability of 3-10-4 MOE gapmers targeting human GHR in CD1 mice

CD1® mice were treated with ISIS antisense oligonucleotides selected from studies described above

and evaluated for changes in the levels of various plasma chemistry markers.
Treatment

Groups of eight- to ten-week old male CD1 mice were injected subcutaneously twice a week for 6
weeks with 50 mg/kg of ISIS oligonucleotide (100 mg/kg/week dose). One group of male CD1 mice was
injected subcutancously twice a week for 6 weeks with PBS. Mice were euthanized 48 hours after the last

dose, and organs and plasma were harvested for further analysis.
Plasma chemistry markers

To evaluate the effect of ISIS oligonucleotides on liver and kidney function, plasma levels of
transaminases, bilirubin, creatinine, and BUN were measured using an automated clinical chemistry analyzer
(Hitachi Olympus AU400e, Melville, NY). The results are presented in Table 96. ISIS oligonucleotides that
caused changes in the levels of any of the liver or kidney function markers outside the expected range for

antisense oligonucleotides were excluded in further studies.

Table 96

Plasma chemistry markers in CD1 mice plasma at week 6

ALT AST Bilirubin | Creatinine | BUN
(IU/L) (IU/L) (mg/dL) (mg/dL) | (mg/dL)
PBS 48 63 0.20 0.13 28
ISIS 539302 204 192 0.15 0.15 24
ISIS 539321 726 455 0.17 0.12 27
ISIS 539360 3287 2495 0.58 0.13 22
ISIS 539361 310 226 0.17 0.11 21
ISIS 539376 77 75 0.14 0.12 27
ISIS 539379 134 136 0.16 0.13 24
ISIS 539380 180 188 0.14 0.12 23
ISIS 539383 80 81 0.15 0.12 25
ISIS 539399 119 127 0.13 0.12 24
ISIS 539401 1435 1172 0.24 0.11 24
ISIS 539403 1543 883 0.18 0.12 26
ISIS 539404 75 109 0.16 0.13 23
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ISIS 539416 100 107 0.19 0.15 26
ISIS 539432 55 64 0.20 0.14 22
ISIS 539433 86 91 0.12 0.13 22

Hematology assays

Blood obtained from all mice groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and
platelets, and total hemoglobin content. The results are presented in Table 97. ISIS oligonucleotides that
caused changes in the levels of any of the hematology markers outside the expected range for antisense

oligonucleotides were excluded in further studies.

Table 97

Hematology markers in CD1 mice plasma at week 6

HCT Hemoglobin RBC WBC | Platelets

(%) (g/dL) (10%uL) | (10%/uL) | (10°/uL)
PBS 46 13 8.5 6 954
ISIS 539302 40 11 8.1 13 830
ISIS 539321 39 11 7.8 16 723
ISIS 539360 49 14 9.0 14 671
ISIS 539361 45 13 8.5 9 893
ISIS 539376 42 12 7.7 6 988
ISIS 539379 42 12 8.1 7 795
ISIS 539380 38 10 7.7 8 950
ISIS 539383 45 12 8.4 8 795
ISIS 539399 41 12 8.0 10 895
ISIS 539401 41 11 8.2 9 897
ISIS 539403 33 9 6.2 13 1104
ISIS 539404 42 12 8.4 7 641
ISIS 539416 41 11 7.5 5 686
ISIS 539432 44 12 8.0 6 920
ISIS 539433 40 11 7.4 6 987

Example 18: Tolerability of deoxy, MOE and cEt gapmers targeting human GHR in CD1 mice

CD1® mice were treated with ISIS antisense oligonucleotides selected from studies described above

and evaluated for changes in the levels of various plasma chemistry markers.

Treatment
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Groups of eight- to ten-week old male CD1 mice were injected subcutaneously twice a week for 6
weeks with 25 mg/kg of ISIS oligonucleotide (50 mg/kg/week dose). One group of male CD1 mice was
injected subcutancously twice a week for 6 weeks with PBS. Mice were euthanized 48 hours after the last

dose, and organs and plasma were harvested for further analysis.
Plasma chemistry markers

To evaluate the effect of ISIS oligonucleotides on liver and kidney function, plasma levels of
transaminases, bilirubin, creatinine, and BUN were measured using an automated clinical chemistry analyzer
(Hitachi Olympus AU400e, Melville, NY). The results are presented in Table 98. ISIS oligonucleotides that
caused changes in the levels of any of the liver or kidney function markers outside the expected range for

antisense oligonucleotides were excluded in further studies.

Table 98

Plasma chemistry markers in CD1 mice plasma at week 6

ALT AST Bilirubin | Creatinine | BUN
(IU/L) (IU/L) (mg/dL) (mg/dL) | (mg/dL)
PBS 36 71 0.22 0.18 22
ISIS 541262 115 133 0.21 0.18 21
ISIS 541724 543 531 0.34 0.17 21
ISIS 541742 44 71 0.18 0.16 21
ISIS 541748 269 582 0.16 0.15 22
ISIS 541749 626 491 0.20 0.20 22
ISIS 541750 1531 670 0.20 0.18 23
ISIS 541766 2107 1139 0.21 0.21 23
ISIS 541767 42 62 0.21 0.17 20
ISIS 541822 493 202 0.13 0.16 22
ISIS 541826 889 398 0.21 0.14 17
ISIS 541838 266 172 0.16 0.15 20
ISIS 541870 445 272 0.23 0.16 23
ISIS 541875 103 114 0.20 0.15 20
ISIS 541907 940 725 0.16 0.19 35
ISIS 541991 1690 1733 0.31 0.20 23

Hematology assays

Blood obtained from all mice groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and

platelets, and total hemoglobin content. The results are presented in Table 99. ISIS oligonucleotides that
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caused changes in the levels of any of the hematology markers outside the expected range for antisense

oligonucleotides were excluded in further studies.

Table 99

Hematology markers in CD1 mice plasma at week 6

HCT Hemoglobin RBC WBC | Platelets

(%) (g/dL) (10%uL) | (10°/uL) | (10°/uL)
PBS 37 11 7 3 1083
ISIS 541262 38 11 7 6 1010
ISIS 541724 52 16 10 9 940
ISIS 541742 47 14 9 6 1134
ISIS 541748 41 12 8 7 941
ISIS 541749 41 12 8 5 1142
ISIS 541750 42 12 8 4 1409
ISIS 541766 39 11 7 7 989
ISIS 541767 46 14 9 2 994
ISIS 541822 42 12 8 3 1190
ISIS 541826 41 12 8 10 1069
ISIS 541838 44 13 8 6 1005
ISIS 541870 38 11 7 8 1020
ISIS 541875 44 13 8 6 1104
ISIS 541907 40 11 8 9 1271
ISIS 541991 34 10 6 6 1274

Example 19: Tolerability of deoxy, MOE and cEt gapmers targeting human GHR in CD1 mice

CD1® mice were treated with ISIS antisense oligonucleotides selected from studies described above
and evaluated for changes in the levels of various plasma chemistry markers. The 3-10-4 MOE gapmer ISIS

539376 was also included in the study.
Treatment

Groups of cight- to ten-week old male CD1 mice were injected subcutancously twice a week for 6
weeks with 25 mg/kg of ISIS oligonucleotide (50 mg/kg/week dose). One group of male CD1 mice was
injected subcutancously twice a week for 6 weeks with PBS. Mice were cuthanized 48 hours after the last

dose, and organs and plasma were harvested for further analysis.
Plasma chemistry markers

To evaluate the effect of ISIS oligonucleotides on liver and kidney function, plasma levels of
transaminases, bilirubin, creatinine, and BUN were measured using an automated clinical chemistry analyzer
(Hitachi Olympus AU400e, Melville, NY). The results are presented in Table 100. ISIS oligonucleotides that
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caused changes in the levels of any of the liver or kidney function markers outside the expected range for

antisense oligonucleotides were excluded in further studies.

Table 100

Plasma chemistry markers in CD1 mice plasma at week 6

ALT AST Bilirubin | Creatinine | BUN
(IU/L) (IU/L) (mg/dL) | (mg/dL) [ (mg/dL)
PBS 43 66 0.21 0.11 20
ISIS 541881 63 109 0.28 0.13 23
ISIS 541936 3260 2108 0.40 0.13 24
ISIS 542051 97 119 0.23 0.12 23
ISIS 542052 454 236 0.23 0.12 25
ISIS 542069 293 211 0.23 0.13 27
ISIS 542085 91 87 0.18 0.10 21
ISIS 542086 137 133 0.24 0.10 23
ISTS 542094 86 143 0.23 0.13 21
ISIS 542101 46 74 0.19 0.10 21
ISIS 542102 4920 2432 2.30 0.15 29
ISIS 542105 1255 575 0.35 0.13 21
ISIS 542106 3082 2295 342 0.17 23
ISIS 542107 4049 3092 0.50 0.14 20
ISIS 542108 1835 859 0.32 0.11 21
ISIS 539376 40 79 0.27 0.08 22

Hematology assays

Blood obtained from all mice groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and total
hemoglobin content. The results are presented in Table 101. ISIS oligonucleotides that caused changes in the
levels of any of the hematology markers outside the expected range for antisense oligonucleotides were

excluded in further studies.

Table 101

Hematology markers in CD1 mice plasma at week 6

HCT | Hemoglobin RBC WBC
(%) (g/dL) (10%uL) | (10%/uL)
PBS 46 13 8 6
ISIS 541881 53 15 10 7
ISIS 541936 41 11 8 18
ISIS 542051 49 14 9 8

170



10

15

WO 2015/002971 PCT/US2014/045088

ISIS 542052 46 13 9 9
ISIS 542069 43 13 8 7
ISIS 542085 38 11 7 5
ISIS 542086 49 14 9 9
ISIS 542094 36 10 6 5
ISIS 542101 44 13 9 5
ISIS 542102 27 7 5 25
ISIS 542105 42 12 8 7
ISIS 542106 37 10 7 14
ISIS 542107 41 12 7 17
ISIS 542108 51 14 8 10
ISIS 539376 49 14 10 5

Example 20: Tolerability of deoxy, MOE and cEt gapmers targeting human GHR in CD1 mice

CD1® mice were treated with ISIS antisense oligonucleotides selected from studies described above

and evaluated for changes in the levels of various plasma chemistry markers.
Treatment

Groups of eight- to ten-week old male CD1 mice were injected subcutaneously twice a week for 6
weeks with 25 mg/kg of ISIS oligonucleotide (50 mg/kg/week dose). One group of male CD1 mice was
mjected subcutancously twice a week for 6 weeks with PBS. Mice were euthanized 48 hours after the last

dose, and organs and plasma were harvested for further analysis.
Plasma chemistry markers

To evaluate the effect of ISIS oligonucleotides on liver and kidney function, plasma levels of
transaminases, bilirubin, creatinine, and BUN were measured using an automated clinical chemistry analyzer
(Hitachi Olympus AU400e, Melville, NY). The results are presented in Table 102. ISIS oligonucleotides that
causcd changes in the levels of any of the liver or kidney function markers outside the expected range for

antisensc oligonucleotides were excluded in further studies.

Table 102

Plasma chemistry markers in CD1 mice plasma at week 6

ALT AST Bilirubin | Creatinine | BUN
(IU/L) (IU/L) (mg/dL) (mg/dL) | (mg/dL)
PBS 51 63 0.3 0.14 27
ISIS 542109 3695 2391 0.8 0.19 24
ISIS 542112 119 104 0.3 0.16 28
ISIS 542118 66 86 0.3 0.15 26
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ISIS 542122 1112 350 0.3 0.16 27
ISIS 542125 79 92 0.2 0.13 26
ISIS 542126 381 398 0.5 0.14 23
ISIS 542127 54 85 0.3 0.16 26
ISIS 542128 55 89 0.2 0.12 24
ISIS 542145 834 671 0.3 0.11 24
ISIS 542146 163 107 0.2 0.14 30
ISIS 542149 974 752 0.3 0.12 26
ISIS 542150 2840 2126 2.4 0.17 23
ISIS 542153 53 75 0.2 0.14 28
ISIS 542157 137 122 0.3 0.13 25
ISIS 542185 57 72 0.2 0.11 23
ISIS 542186 62 84 0.2 0.12 24
ISIS 545431 2622 1375 3.0 0.15 28
ISIS 545438 1710 1000 0.3 0.14 26
ISIS 545439 70 117 0.2 0.12 28
ISIS 545447 141 108 0.3 0.13 26

Hematology assays

Blood obtained from all mice groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and total
hemoglobin content. The results are presented in Table 103. ISIS oligonucleotides that caused changes in
the levels of any of the hematology markers outside the expected range for antisense oligonucleotides were

excluded in further studies.

Table 103

Hematology markers in CD1 mice plasma at week 6

HCT | Hemoglobin RBC WBC | Platelets

(%) (g/dL) (10%uL) | (10°/uL) | (10°/uL)
PBS 40 12 7 6 1210
ISIS 542109 47 13 9 16 1244
ISIS 542112 50 13 8 7 1065
ISIS 542118 42 12 8 8 1120
ISIS 542122 37 11 7 7 1064
ISIS 542125 42 13 8 7 1063
ISIS 542126 34 10 7 9 1477
ISIS 542127 41 12 7 7 1144
ISIS 542128 40 12 7 6 1196
ISIS 542145 42 12 8 8 1305
ISIS 542146 45 13 8 7 1310
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ISIS 542149 33 10 6 12 903
ISIS 542150 27 7 5 18 1202
ISIS 542153 46 13 8 5 1130
ISIS 542157 44 12 9 791
ISIS 542185 45 13 8 3 1031
ISIS 542186 44 12 8 985
ISIS 545431 28 7 6 13 2609
ISIS 545438 40 11 8 8 1302
ISIS 545439 48 13 9 857
ISIS 545447 45 13 9 9 964

Example 21: Tolerability of MOE gapmers targeting human GHR in Sprague-Dawley rats

Sprague-Dawley rats are a multipurpose model used for safety and efficacy evaluations. The rats
were treated with ISIS antisense oligonucleotides from the studies described in the Examples above and

evaluated for changes in the levels of various plasma chemistry markers.
Treatment

Male Sprague-Dawley rats were maintained on a 12-hour light/dark cycle and fed ad libitum with
Purina normal rat chow, diet SO01. Groups of 4 Sprague-Dawley rats each were injected subcutancously
twice a week for 6 weeks with 50 mg/kg of ISIS oligonucleotide (100 mg/kg weekly dose). Forty eight hours

after the last dose, rats were euthanized and organs and plasma were harvested for further analysis.
Liver function

To evaluate the effect of ISIS oligonucleotides on hepatic function, plasma levels of transaminascs
were measured using an automated clinical chemistry analyzer (Hitachi Olympus AU400¢, Melville, NY).
Plasma levels of ALT (alanine transaminasc) and AST (aspartate transaminase) were measured and the
results are presented in Table 104 expressed in IU/L. Plasma levels of bilirubin were also measured using the
same clinical chemistry analyzer and the results are also presented in Table 104 expressed in mg/dL. ISIS
oligonucleotides that caused changes in the levels of any markers of liver function outside the expected range

for antisense oligonucleotides were excluded in further studies.

Table 104

Liver function markers in Sprague-Dawley rats

ALT AST Bilirubin
(IU/L) | (IU/L) (mg/dL)

PBS 69 90 0.15
ISIS 523723 79 123 0.12
ISIS 523789 71 105 0.15
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ISIS 532254 67 97 0.14
ISIS 532401 61 77 0.12
ISIS 532420 102 127 0.17
ISIS 533178 157 219 0.34
ISIS 533234 71 90 0.11
ISIS 533932 58 81 0.12
ISIS 539376 75 101 0.14
ISIS 539380 86 128 0.16
ISIS 539383 64 94 0.14
ISIS 539399 52 95 0.14
ISIS 539404 88 118 0.13
ISIS 539416 63 104 0.14
ISIS 539432 63 90 0.13
ISIS 539433 69 92 0.13

Kidney function

To evaluate the effect of ISIS oligonucleotides on kidney function, plasma levels of blood urea
nitrogen (BUN) and creatinine were measured using an automated clinical chemistry analyzer (Hitachi
Olympus AU400e, Melville, NY). Results are presented in Table 105, expressed in mg/dL. ISIS
oligonucleotides that caused changes in the levels of any of the kidney function markers outside the expected

range for antisense oligonucleotides were excluded in further studies.

Table 105
Kidney function markers (mg/dL) in Sprague-Dawley rats

BUN Creatinine

PBS 24 0.32
ISIS 523723 20 0.39
ISIS 523789 19 0.37
ISIS 532254 21 0.43
ISIS 532401 17 0.36
ISIS 532420 20 0.31
ISIS 533178 20 0.43
ISIS 533234 22 0.41
ISIS 533932 19 0.43
ISIS 539376 19 0.36
ISIS 539380 18 0.35
ISIS 539383 19 0.35
ISIS 539399 18 0.39
ISIS 539404 23 0.39
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ISIS 539416 17 0.39
ISIS 539432 20 0.39
ISIS 539433 20 0.34

Hematology assays

Blood obtained from all rat groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and total
hemoglobin content. The results are presented in Table 106. ISIS oligonucleotides that caused changes in the
levels of any of the hematology markers outside the expected range for antisense oligonucleotides were

excluded in further studies.

Table 106

Hematology markers in Sprague-Dawley rats

HCT | Hemoglobin RBC WBC | Platelets
(%) (g/dL) (10%uL) | (10°/uL) | (10°/uL)
PBS 46 15 8 11 1078
ISIS 523723 38 12 7 19 626
ISIS 523789 38 12 & 12 702
ISIS 532254 36 12 7 11 547
ISIS 532401 42 14 8 12 858
ISIS 532420 37 12 7 17 542
ISIS 533178 37 12 7 15 1117
ISIS 533234 38 12 7 8 657
ISIS 533932 40 13 7 9 999
ISIS 539376 43 14 9 8 910
ISTS 539380 33 11 5 6 330
ISIS 539383 39 13 7 10 832
ISIS 539399 37 11 7 603
ISTS 539404 37 12 7 6 639
ISIS 539416 33 11 6 9 601
ISIS 539432 44 14 9 10 810
ISIS 539433 38 12 7 9 742

Organ weights

Liver, heart, spleen and kidney weights were measured at the end of the study, and are presented in
Table 107. ISIS oligonucleotides that caused any changes in organ weights outside the expected range for

antisense oligonucleotides were excluded from further studies.
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Table 107
Organ weights (g)
Heart Liver Spleen | Kidney

PBS 0.35 3.6 0.2 0.8
ISIS 523723 0.31 4.9 0.7 0.8
ISIS 523789 0.34 4.8 0.6 0.8
ISIS 532254 0.32 5.0 0.6 1.0
ISIS 532401 0.32 3.8 0.4 0.8
ISIS 532420 0.29 4.6 0.7 1.0
ISIS 533178 0.34 52 0.7 0.9
ISIS 533234 0.30 4.4 0.6 1.0
ISIS 533932 0.31 39 0.5 0.9
ISIS 539376 0.29 44 04 0.8
ISIS 539380 0.31 6.3 1.6 1.2
ISIS 539383 0.31 4.5 0.6 1.0
ISIS 539399 0.31 4.5 0.8 1.0
ISIS 539404 0.34 4.9 0.6 1.0
ISIS 539416 0.32 4.7 0.7 0.9
ISIS 539432 0.30 3.8 0.4 0.8
ISIS 539433 0.28 4.1 0.7 1.0

Example 22: Tolerability of deoxy, MOE, and cEt gapmers targeting human GHR in Sprague-Dawley

rats

Sprague-Dawley rats were treated with ISIS antisense oligonucleotides from the studies described in

the Examples above and evaluated for changes in the levels of various plasma chemistry markers.
Treatment

Male Sprague-Dawley rats were maintained on a 12-hour light/dark cycle and fed ad libitum with
Purina normal rat chow, diet 5001. Groups of 4 Sprague-Dawley rats each were injected subcutancously once
a week for 6 weeks with 50 mg/kg of ISIS oligonucleotide (50 mg/kg weekly dose). Two groups of rats were
injected subcutancously once a week for 6 weeks with PBS. Forty cight hours after the last dose, rats were

cuthanized and organs and plasma were harvested for further analysis.
Liver function

To evaluate the effect of ISIS oligonucleotides on hepatic function, plasma levels of transaminases
were measured using an automated clinical chemistry analyzer (Hitachi Olympus AU400e, Melville, NY).
Plasma levels of ALT and AST were measured and the results are presented in Table 108 expressed in TU/L.

Plasma levels of bilirubin were also measured using the same clinical chemistry analyzer and the results are
176



WO 2015/002971 PCT/US2014/045088

also presented in Table 108 expressed in mg/dL. ISIS oligonucleotides that caused changes in the levels of
any markers of liver function outside the expected range for antisense oligonucleotides were excluded in

further studies.

Table 108

Liver function markers in Sprague-Dawley rats

ALT AST | Bilirubin
(IU/L) | dU/L) | (mg/dL)
PBS group 1 34 56 0.08
PBS group 2 37 54 0.09
ISIS 541881 53 77 0.12
ISIS 542051 61 96 0.09
ISIS 542101 64 214 0.10
ISIS 542112 46 72 0.10
ISIS 542118 42 60 0.08
ISIS 542125 39 67 0.10
ISIS 542127 56 75 0.12
ISIS 542128 45 71 0.12
ISIS 542153 44 69 0.11
ISIS 542185 44 93 0.09
ISIS 542186 51 107 0.12
ISIS 545439 41 73 0.10
ISIS 545447 103 114 0.10
ISIS 541262 106 133 0.12
ISIS 541742 56 102 0.11
ISIS 541767 53 69 0.09
ISIS 541875 70 133 0.08

Kidney function

To evaluate the effect of ISIS oligonucleotides on kidney function, plasma levels of blood urea
nitrogen (BUN) and creatinine were measured using an automated clinical chemistry analyzer (Hitachi
Olympus AU400e, Melville, NY). Results are presented in Table 109, expressed in mg/dL. ISIS
oligonucleotides that caused changes in the levels of any of the kidney function markers outside the expected

range for antisense oligonucleotides were excluded in further studics.
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Table 109

Kidney function markers (mg/dL) in Sprague-Dawley rats

BUN Creatinine
PBS group 1 16 0.2
PBS group 2 15 0.2
ISIS 541881 22 0.3
ISIS 542051 18 02
ISIS 542101 22 0.3
ISIS 542112 18 0.2
ISIS 542118 18 0.3
ISIS 542125 18 03
ISIS 542127 19 0.3
ISIS 542128 18 0.3
ISIS 542153 17 0.3
ISIS 542185 19 0.3
ISIS 542186 19 0.3
ISIS 545439 16 0.2
ISIS 545447 16 0.2
ISIS 541262 21 0.4
ISIS 541742 19 0.2
ISIS 541767 15 0.2
ISIS 541875 16 0.2

Hematology assays

Blood obtained from all rat groups were sent to Antech Diagnostics for hematocrit (HCT)
measurements and analysis, as well as measurements of the various blood cells, such as WBC, RBC, and total
hemoglobin content. The results are presented in Table 110. ISIS oligonucleotides that caused changes in the
levels of any of the hematology markers outside the expected range for antisense oligonucleotides were

excluded in further studies.

Table 110

Hematology markers in Sprague-Dawley rats

HCT Hemoglobin RBC WBC | Platelets

(%) (g/dL) (10%uL) | (10°/uL) | (10°/uL)
PBS group 1 43 14 7 7 775
PBS group 2 49 15 8 8 1065
ISIS 541881 41 13 8 6 553
ISIS 542051 39 13 7 9 564
ISIS 542101 37 12 7 15 603
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ISIS 542112 45 14 8 10 587
ISIS 542118 47 15 8 7 817
ISIS 542125 41 13 7 7 909
ISIS 542127 44 14 8 10 872
ISIS 542128 44 14 8 7 679
ISIS 542153 48 15 8 7 519
ISIS 542185 44 14 8 9 453
ISIS 542186 44 14 8 12 433
ISIS 545439 40 12 7 11 733
ISIS 545447 43 13 8 9 843
ISIS 541262 46 14 8 17 881
ISIS 541742 47 15 8 10 813
ISIS 541767 53 16 9 9 860
ISIS 541875 42 13 7 9 840

Organ weights

Liver, heart, spleen and kidney weights were measured at the end of the study, and are presented in
Table 111. ISIS oligonucleotides that caused any changes in organ weights outside the expected range for

5 antisense oligonucleotides were excluded from further studies.

Table 111
Organ weights (g)
Heart Liver Spleen | Kidney
PBS group 1 0.4 3.7 0.2 0.9
PBS group 2 0.3 32 0.2 0.7
ISIS 541881 0.4 3.4 0.4 09
ISIS 542051 0.4 3.8 0.4 1.0
ISIS 542101 0.3 4.2 0.6 1.1
ISIS 542112 0.3 3.7 04 0.8
ISIS 542118 0.4 3.6 0.2 0.8
SIS 542125 0.4 3.7 0.3 1.1
ISIS 542127 0.3 42 0.3 0.8
ISIS 542128 0.3 3.5 0.3 0.8
ISIS 542153 0.3 35 0.3 0.8
ISIS 542185 0.4 3.8 0.4 0.9
ISIS 542186 0.3 3.8 0.6 0.9
ISIS 545439 0.4 4.1 0.3 0.9
ISIS 545447 0.4 34 0.3 1.1
ISIS 541262 0.3 3.4 0.3 2.0
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ISIS 541742 0.3 3.8 0.3 0.8
ISIS 541767 0.3 3.4 0.2 0.8
ISIS 541875 0.3 52 0.4 1.0

Example 23: Effect of ISIS antisense oligonucleotides targeting human GHR in cynomolgus monkeys

Cynomolgus monkeys were treated with ISIS antisense oligonucleotides selected from studies
described in the Examples above. Antisense oligonucleotide efficacy and tolerability, as well as their

pharmacokinetic profile in the liver and kidney, were evaluated.

At the time this study was undertaken, the cynomolgus monkey genomic sequence was not available
in the National Center for Biotechnology Information (NCBI) database; therefore, cross-reactivity with the
cynomolgus monkey gene sequence could not be confirmed. Instead, the sequences of the ISIS antisense
oligonucleotides used in the cynomolgus monkeys was compared to a thesus monkey sequence for
homology. It is expected that ISIS oligonucleotides with homology to the rhesus monkey sequence are fully
cross-reactive with the cynomolgus monkey sequence as well. The human antisense oligonucleotides tested
are cross-reactive with the rhesus genomic sequence (GENBANK Accession No. NW_001120958.1
truncated from nucleotides 4410000 to 4720000, designated herein as SEQ ID NO: 2296). The greater the
complementarity between the human oligonucleotide and the rhesus monkey sequence, the more likely the
human oligonucleotide can cross-react with the rhesus monkey sequence. The start and stop sites of each
oligonucleotide to SEQ ID NO: 2296 is presented in Table 112. “Start site” indicates the 5°-most nucleotide

to which the gapmer is targeted in the rhesus monkey gene sequence.

Table 112

Antisense oligonucleotides complementary to the rhesus GHR genomic sequence (SEQ ID NO: 2296)

Target Target
ISIS No Start Stop Chemistry SEQ ID
: ‘ NO
Site Site

523723 | 149071 | 149090 | 5-10-5 MOE 918

532254 | 64701 | 64720 | 5-10-5 MOE 479

532401 | 147560 | 147579 | 5-10-5 MOE 703

541767 | 152700 | 152715 | Deoxy. MOE 1800
and cEt

541875 | 210099 | 210114 | Deoxy. MOE 1904
and cEt

542112 | 146650 | 146665 | Deoxy- MOE 2122
and cFEt

542118 | 149074 | 149089 | Deoxy, MOE 2127
and cFEt

542185 | 245782 | 245797 | Deoxy. MOE 2194
and cEt
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Study 1

Prior to the study, the monkeys were kept in quarantine during which the animals were observed
daily for general health. The monkeys were 2-4 years old and weighed between 2 and 4 kg. Nine groups of 5
randomly assigned male cynomolgus monkeys cach were injected subcutancously with ISIS oligonucleotide
or PBS using a stainless steel dosing needle and syringe of appropriate size into the intracapsular region and
outer thigh of the monkeys. The monkeys were dosed three times (days 1, 4, and 7) for the first week, and
then subsequently once a week for 12 weeks with 40 mg/kg of ISIS oligonucleotide. A control group of 5

cynomolgus monkeys was injected with PBS in a similar manner and served as the control group.

During the study period, the monkeys were observed twice daily for signs of illness or distress. Any
animal experiencing more than momentary or slight pain or distress due to the treatment, injury or illness was
treated by the veterinary staff with approved analgesics or agents to relieve the pain after consultation with
the Study Director. Any animal in poor health or in a possible moribund condition was identified for further
monitoring and possible cuthanasia. Scheduled cuthanasia of the animals was conducted on day 86 by
cxsanguination after ketamine/xylazine-induced ancsthesia and administration of sodium pentobarbital. The
protocols described in the Example were approved by the Institutional Animal Care and Use Committee

(IACUC).

Target Reduction

RNA analysis

On day 86, RNA was extracted from liver, white adipose tissue (WAT) and kidney for real-time PCR
analysis of measurement of mRNA expression of GHR. Results are presented as percent inhibition of
mRNA, relative to PBS control, normalized with RIBOGREEN®. “n.d.’ indicates that the data for that
particular oligonuclectide was not measured. As shown in Table 113, treatment with ISIS antisense
oligonucleotides resulted in significant reduction of GHR mRNA in comparison to the PBS control.

Specifically, treatment with ISIS 532401 resulted in significant reduction of mRNA expression in all tissues.

The expression of the growth hormone-responsive gene, ALS was also measured in liver, kidney and
adipose tissue. Treatment with ISIS 532401 resulted in ALS RNA expression reduction in liver by 44 £ 9 %,
correlating with GHR levels. There was no reduction observed in adipose tissue. The expression of IGF1 in
the liver was also measured. Treatment with ISIS 532401 resulted in IGF1 RNA expression reduction in liver

by 71 £ 10 %, correlating with GHR levels.
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Table 113
Percent inhibition of GHR mRNA in the cynomolgus monkey liver relative to the PBS control

ISIS No Liver Kidney WAT
532401 60 47 59
532254 63 65 n.d.
523723 38 0 n.d.
542112 61 60 36
542118 0 22 27
542185 66 53 n.d.
541767 0 14 n.d.
541875 34 77 n.d.

Protein analysis

Approximately 1 mL of blood was collected from all available animals at day 85 and placed in tubes
containing the potassium salt of EDTA. The tubes were centrifuged (3000 rpm for 10 min at room
temperature) to obtain plasma. Plasma levels of IGF-1 and GH were measured in the plasma. The results are
presented in Table 114. The results indicate that treatment with ISIS oligonucleotides resulted in reduced

IGF-1 protein levels.

Plasma levels of IGF1 after treatment with ISIS 532401 are also presented in Table 115 and
demonstrate the effect of antisense inhibition of GHR in reducing IGF1 levels at day 7 and day 5.

Table 114

Plasma protein levels in the cynomolgus monkey

IGF-1 (% GH
baseline) (ng/mL)
PBS 121 19
532401 57 39
532254 51 26
523723 77 16
542112 46 43
542118 97 6
542185 59 32
541767 101 22
541875 45 47
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Table 115

Plasma IGF1 levels in the cynomolgus monkey

Day 7 Day &5
PBS 458 643
ISIS 532401 326 263

Tolerability studies

Body and organ weight measurements

To evaluate the effect of ISIS oligonucleotides on the overall health of the animals, body and organ
weights were measured. Body weights were measured on day 84 and are presented in Table 115. Organ
weights were measured on day 86 and the data is also presented in Table 115. The results indicate that effect
of treatment with antisense oligonucleotides on body and organ weights was within the expected range for
antisense oligonucleotides. Specifically, treatment with ISIS 532401 was well tolerated in terms of the body

and organ weights of the monkeys.
Table 115

Final body and organ weights in cynomolgus monkey

Body Spleen | Kidney | Liver
Wekg) | (g (2) (2)

PBS 2.7 2.8 12.3 56.7
532401 2.6 4.0 11.5 58.5
532254 2.6 4.8 15.4 69.5
523723 2.8 3.1 14.8 69.4
542112 2.6 35 13.6 60.0
542118 2.7 2.7 11.9 58.6
542185 2.6 55 17.2 68.5
541767 2.8 5.1 11.7 65.1
541875 2.8 35 13.2 55.0

Liver function

To evaluate the effect of ISIS oligonucleotides on hepatic function, blood samples were collected
from all the study groups. The blood samples were collected via femoral venipuncture, 48 hrs post-dosing.
The monkeys were fasted overnight prior to blood collection. Blood was collected in tubes containing K,-
EDTA anticoagulant, which were centrifuged to obtain plasma. Levels of various liver function markers were
measured using a Toshiba 200FR NEO chemistry analyzer (Toshiba Co., Japan). Plasma levels of ALT and

AST and bilirubin were measured. The Tables below present the results for ALT and AST levels at various
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time points. The results indicate that antisense oligonucleotides had no effect on liver function outside the
expected range for antisense oligonucleotides. Specifically, treatment with ISIS 532401 was well tolerated in

terms of the liver function in monkeys.

Table 116
5 ALT levels (IU/L) in cynomolgus monkey
Day 16 | Day 44 | Day 86
PBS 46 37 40
ISIS 532401 63 59 88
ISIS 532254 62 46 56
ISIS 523723 50 77 86
ISIS 542112 53 54 60
ISIS 542118 38 41 52
ISIS 542185 58 59 91
ISIS 541767 56 45 46
ISIS 541875 70 54 71
Table 117

AST levels (IU/L) in cynomolgus monkey

Day 16 | Day 44 | Day 86

PBS 58 40 45
ISIS 532401 47 48 61
ISIS 532254 71 81 98§
ISIS 523723 56 61 73
ISIS 542112 58 65 89
ISIS 542118 41 40 46
ISIS 542185 61 63 9§
ISIS 541767 52 39 63
ISIS 541875 70 50 70

10 Kidney function

To evaluate the effect of ISIS oligonucleotides on kidney function, blood samples were collected
from all the study groups. The blood samples were collected via femoral venipuncture, 48 hrs post-dosing.
The monkeys were fasted overnight prior to blood collection. Blood was collected in tubes containing K-
EDTA anticoagulant, which were centrifuged to obtain plasma. Levels of BUN and creatinine were measured
15  using a Toshiba 200FR NEO chemistry analyzer (Toshiba Co., Japan). The Tables below present the results

for BUN and creatinine levels at various time points.
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The plasma chemistry data indicate that most of the ISIS oligonucleotides did not have any effect on
the kidney function outside the expected range for antisense oligonucleotides. Specifically, treatment with

ISIS 532401 was well tolerated in terms of the kidney function of the monkeys.

Table 118
5 BUN levels (mg/dL) in cynomolgus monkey
Day 16 | Day 44 | Day 86
PBS 29 26 26
IS1S 532401 27 27 27
ISTS 532254 21 22 25
ISIS 523723 25 24 22
ISIS 542112 26 24 24
ISIS 542118 29 27 29
ISTS 542185 22 21 22
ISIS 541767 29 24 24
ISIS 541875 29 24 21
Table 119

Creatinine levels (mg/dL) in cynomolgus monkey

Day 16 | Day 44 | Day 86

PBS 0.9 0.8 0.9
ISIS 532401 1.1 1.0 1.1
ISIS 532254 1.0 1.0 1.0
ISIS 523723 1.0 1.0 1.0
ISIS 542112 1.0 0.9 1.0
ISIS 542118 0.9 0.9 0.9
ISIS 542185 1.0 0.9 0.9
ISIS 541767 1.1 0.9 0.9
ISIS 541875 1.2 1.1 1.1

Hematology
10 To evaluate any effect of ISIS oligonucleotides in cynomolgus monkeys on hematologic parameters,

blood samples of approximately 1.3 mL of blood was collected from each of the available study animals in
tubes containing K,-EDTA. Samples were analyzed for red blood cell (RBC) count, white blood cells (WBC)
count, individual white blood cell counts, such as that of monocytes, neutrophils, lymphocytes, as well as for
platelet count, hemoglobin content and hematocrit, using an ADVIA120 hematology analyzer (Bayer, USA).
15 The Table below presents the results for platelet count at various time points. ‘n/a’ indicates that the data for

that time point is not available.
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The data indicate the oligonucleotides did not cause any changes in hematologic parameters outside
the expected range for antisense oligonucleotides at this dose. Specifically, treatment with ISIS 532401 was

well tolerated in terms of the hematologic parameters of the monkeys.

Table 120

5 Platelet count (x 10°/uL) in cynomolgus monkey

Day 30 | Day 58 | Day 86
PBS 538 464 403
ISIS 532401 493 465 395
ISIS 532254 334 328 306
ISIS 523723 352 304 268
ISIS 542112 454 430 368
ISIS 542118 418 379 377
ISIS 542185 370 303 296
ISIS 541767 435 326 325
ISIS 541875 437 359 n/a

C-reactive protein and complement C3 level analysis

To evaluate any inflammatory effect of ISIS oligonucleotides in cynomolgus monkeys, blood

samples were taken for analysis. The monkeys were fasted overnight prior to blood collection.

10 Approximately 1.5 mL of blood was collected from each animal and put into tubes without anticoagulant for
serum separation. The tubes were kept at room temperature for a minimum of 90 min and then centrifuged at
3,000 rpm for 10 min at room temperature to obtain serum. C-reactive protein (CRP), which is synthesized in
the liver and which serves as a marker of inflammation, was measured using a Toshiba 200FR NEO
chemistry analyzer (Toshiba Co., Japan). The Tables below present the results for CRP and C3 levels at

15 wvarious time points. The results indicate that treatment with ISIS 532401 did not cause inflammation in

monkeys.

Table 121

CRP (mg/L) in cynomolgus monkey

Day 16 | Day 44 | Day 86
PBS 3.8 2.0 2.0
ISIS 532401 23 1.7 1.9
ISIS 532254 2.1 3.2 5.9
ISIS 523723 6.1 4.5 4.4
ISIS 542112 2.5 2.7 2.7
ISIS 542118 2.2 2.8 2.1
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ISIS 542185 23 11.9 9.3

ISIS 541767 1.9 1.5 6.7

ISIS 541875 4.9 35 8.4
Table 122

C3 (mg/dL) on day 85 (24 hours after dosing) in cynomolgus monkey

C3
PBS 114
ISIS 532401 96
ISIS 532254 100
ISIS 523723 87
ISIS 542112 100
ISIS 542118 110
ISIS 542185 98
ISIS 541767 99
ISIS 541875 81

Measurement of oligonucleotide concentration

The concentration of the full-length oligonucleotide in the liver and the kidney of the monkeys was
measured. The method used is a modification of previously published methods (Leeds et al., 1996; Geary et
al., 1999) which consist of a phenol-chloroform (liquid-liquid) extraction followed by a solid phase
extraction. An internal standard (ISIS 355868, a 27-mer 2°-O-methoxyethyl modified phosphorothioate
oligonucleotide, GCGTTTGCTCTTCTTCTTGCGTTTTTT, designated herein as SEQ ID NO: 2300) was
added prior to extraction. Tissue sample concentrations were calculated using calibration curves, with a
lower limit of quantitation (LLOQ) of approximately 1.14 ug/g. Half-lives were then calculated using
WinNonlin software (PHARSIGHT).

The results are presented in Table 123, expressed as pg/g of tissue, as well as the ratio of

concentration in kidney versus liver.

Table 123

Oligonucleotide concentration in the liver and kidney of cynomolgus monkeys

. . . L

Chemistry Liver Kidney E:io

ISIS 532401 5-10-5 MOE 725 2154 3.0
ISIS 532254 5-10-5 MOE 911 4467 4.9
ISIS 523723 5-10-5 MOE 657 3093 4.7
ISIS 542112 3-10-3 cEt/MOE 491 2863 5.8
ISIS 542118 3-10-3 cEt/MOE 429 1222 2.8
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ISIS 542185 | 3-10-3 cEYMOE 432 3126 | 72
ISIS 541767 | 3-10-3 cEYMOE 280 994 3.5
ISIS 541875 | 3-10-3 cEMOE 766 3892 | 5.1

Study 2

One group of 5 randomly assigned male cynomolgus monkeys was injected subcutaneously with ISIS
532401 or PBS using a stainless steel dosing needle and syringe of appropriate size into the intracapsular
region and outer thigh of the monkeys. The monkeys were dosed a loading dose per week (days 1, 3, 5, and
7) for the first week, and then subsequently once a week (days 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, and
91) with 40 mg/kg of ISIS 532401. A control group of S cynomolgus monkeys was injected with PBS in a

similar manner and served as the control group.

Target Reduction

RNA analysis

On day 93, RNA was extracted from liver, white adipose tissue (WAT) and muscle for real-time PCR
analysis of measurement of mRNA expression of GHR. Treatment with ISIS 532401 resulted in significant
reduction of GHR mRNA in liver and white adipose tissue.

The expression of the growth hormone-responsive gene, ALS was also measured in the liver.
Treatment with ISIS 532401 resulted in ALS RNA expression reduction in liver by 38%, correlating with
GHR levels. ‘n.d.” indicates that the levels were not checked in that particular tissue. The expression of IGF1
in the liver, muscle and fat tissues was also measured. Treatment with ISIS 532401 resulted in IGF1 RNA

expression reduction in liver and in the WAT, correlating with GHR levels.

Table 124
Effect of treatment with ISIS 532401 on mRNA levels (% inhibition compared to the PBS control) in the
cynomolgus monkey
Liver WAT Muscle
GHR 64 75 21
ALS 38 n.d. n.d.
IGF1 73 56 35

Protein analysis

Plasma levels of IGF-1 and GH were measured in the plasma. The results are presented in the Table
below. The results indicate that treatment with ISIS 532401 resulted in reduced IGF-1 protein levels. There

was no increase in plasma growth hormone levels.
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Table 125

Plasma IGF1 levels (ng/mL) in the cynomolgus monkey

Day 7 Day 49 Day 91
PBS 625 776 850
ISIS 532401 378 455 363
Table 126
Plasma growth hormone levels (ng/mL) in the cynomolgus monkey
Day 7 Day 49 Day 91
PBS 25 27 33
ISIS 532401 16 13 17

Example 24: Measurement of viscosity of ISIS antisense oligonucleotides targeting human GHR

The viscosity of select antisense oligonucleotides from the study described in the Examples above
was measured with the aim of screening out antisense oligonucleotides which have a viscosity more than 40
cP. Oligonucleotides having a viscosity greater than 40 cP would be too viscous to be administered to any

subject.

ISIS oligonucleotides (32-35 mg) were weighed into a glass vial, 120 pL of water was added and the
antisense oligonucleotide was dissolved into solution by heating the vial at 50°C. Part of (75 L) the pre-
heated sample was pipetted to a micro-viscometer (Cambridge). The temperature of the micro-viscometer
was set to 25°C and the viscosity of the sample was measured. Another part (20 L) of the pre-heated sample
was pipetted into 10 mL of water for UV reading at 260 nM at 85°C (Cary UV instrument). The results are
presented in Table 127 and indicate that all the antisense oligonucleotides solutions are optimal in their

viscosity under the criterion stated above.

Table 127

Viscosity of ISIS antisense oligonucleotides targeting human GHR

ISIS . Viscosity
No. Chemistry (cP)
523723 | 5-10-5 MOE 8

532254 | 5-10-5 MOE 22
532401 | 5-10-5 MOE 12

Deoxy, MOE

541767 and cEt 13
Deoxy, MOE

541875 and cEt 33
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Example 25: Effect of antisense inhibition of GHR in mice

Deoxy, MOE

542112 and cEt 10
Deoxy, MOE

542118 and cEt 14
Deoxy, MOE

542185 and cEt 17

PCT/US2014/045088

In order to confirm the effect of antisense inhibition of GHR in the primate model, an ISIS

oligonucleotide targeting murine GHR was employed to replicate the result in a mouse model.

5 ISIS 563223 (GAGACTTTTCCTTGTACACA, designated herein as SEQ ID NO: 2301) is a 5-10-5

MOE gapmer murine antisense oligonucleotide targeting murine GHR (GENBANK Accession No;

NM 010284.2, designated herein as SEQ ID NO: 2302) at target start site 3230. A group of male and female
CD1 mice were injected with a loading dose (on days 1, 3, 5, and 7) on the first week and subsequently with a
once weekly dose (on days 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, and 91) with 40 mg/kg of ISIS 563223.

10 One group of CD1 mice was injected in a similar manner with PBS. Mice were euthanized 48 hours after the
last dose, and organs and plasma were harvested for further analysis.
mRNA expression
Liver mRNA expression of GHR, GHBP, IGF1, and ALS were measured. The results are presented
in Table 128. Antisense inhibition of GHR resulted in inhibition of GHBP, IGF1 and ALS gene expression
15 levels.
Table 128
mRNA expression (% Inhibition) in CD1 mice liver
% (in male mice) | % (in female mice)
GHR 98 96
GHBP 74 66
IGF1 60 48
ALS 84 74
Protein expression
20 Plasma levels of IGF1 and growth hormone were measured. The results are presented in Table 129.

Antisense inhibition of GHR resulted in decrease in IGF1 levels, and had no effect on growth hormone levels.

Table 129
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IGF1 protein levels (ng/mL) in CD1 mice liver

in male mice

in female mice

PBS 949 1002
ISIS 563223 439 740
Table 130

Growth hormone protein levels (ng/mL) in CD1 mice liver

in male mice

in female mice

PBS

33+22

22+13

ISIS 563223

56167

29+1.7
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CLAIMS:

1. A compound comprising a modified oligonucleotide 18 to 30 linked nucleosides in length,
wherein the modified oligonucleotide has a nucleobase sequence comprising a portion of at least 18 contiguous
nucleobases 100% complementary to an equal length portion of nucleobases 153921-153940 of a growth
hormone receptor nucleic acid having the nucleobase sequence of SEQ ID NO: 2, wherein the nucleobase

sequence of the modified oligonucleotide is at least 90% complementary to SEQ ID NO: 2,
wherein the modified oligonucleotide comprises:
a gap segment consisting of linked deoxynucleosides;
a 5’ wing segment consisting of linked nucleosides; and
a 3° wing segment consisting of linked nucleosides;

wherein the gap segment is positioned between the 5° wing segment and the 3’ wing segment and

wherein each nucleoside of each wing segment comprises a modified sugar.

2. The compound of claim 1, wherein the modified oligonucleotide is 100% complementary to
SEQ ID NO: 2.
3. The compound of any preceding claim, wherein the modified oligonucleotide has a nucleobase

sequence comprising the sequence recited in SEQ ID NO: 703, optionally wherein the modified oligonucleotide
consists of 20 linked nucleosides and has a nucleobase sequence consisting of the sequence recited in SEQ ID

NO: 703.

4. The compound of any one of claims 1-3, wherein the modified oligonucleotide comprises at
least one modified sugar and wherein the at least one modified sugar optionally comprises a 2’-O-methoxyethyl
group or is a bicyclic sugar, such as a bicyclic sugar that comprises a 4’-CH(CH3)-O-2" group or a bicyclic

sugar that comprises a 4’-CH2-0-2’ or 4’-(CH2)2-O-2"group.

5. The compound of any one of claims 1-4, wherein the modified oligonucleotide comprises at
least one modified internucleoside linkage and wherein the modified internucleoside linkage is optionally a

phosphorothioate internucleoside linkage.

6. The compound of any one of claims 1-5, wherein the modified oligonucleotide comprises at

least one modified nucleobase and wherein the modified nucleobase is optionally 5-methylcytosine.

7. The compound of any preceding claim, wherein the modified oligonucleotide consists of 20
linked nucleosides having a nucleobase sequence consisting of the sequence recited in SEQ ID NO: 703, and

wherein the modified oligonucleotide comprises:
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a gap segment consisting of ten linked deoxynucleosides;
a 5’ wing segment consisting of five linked nucleosides; and
a 3° wing segment consisting of five linked nucleosides;

wherein the gap segment is positioned between the 5° wing segment and the 3° wing segment;
wherein each nucleoside of each wing segment comprises a 2’-O-methoxyethyl sugar; wherein at least one

internucleoside linkage is a phosphorothioate linkage; and wherein each cytosine is a 5-methylcytosine.
8. The compound of any one of claims 1-7, wherein the compound is single-stranded.

9. A composition comprising the compound of any one of claims 1-8 or salt thereof and at least

one of a pharmaceutically acceptable carrier or diluent.

10. The compound of any one of claims 1-8, or the composition of claim 9, for use in or when used
in therapy.
11. The compound or the composition for use of claim 10, for use in or when used in treating or

preventing a disease associated with excess growth hormone in a human, wherein the disease associated with

excess growth hormone is optionally acromegaly.

12. The compound of any one of claims 1-8 or the composition of claim 9, for use in or when used
in reducing growth hormone receptor (GHR) levels in a human comprising administering to the human a
therapeutically effective amount of the compound or composition, thereby reducing GHR levels in the human,

optionally wherein the human has a disease associated with excess growth hormone, such as acromegaly.

13. A compound when used in a method of treating or preventing a disease associated with excess
growth hormone in a human, wherein the compound comprises a modified oligonucleotide 18 to 30 linked
nucleosides in length, wherein the modified oligonucleotide has a nucleobase sequence comprising a portion
of at least 18 contiguous nucleobases 100% complementary to an equal length portion of nucleobases 153921-
1539400f a growth hormone receptor nucleic acid having the nucleobase sequence of SEQ 1D NO: 2, wherein

the nucleobase sequence of the modified oligonucleotide is at least 90% complementary to SEQ 1D NO: 2.

14, A method of treating or preventing a disease associated with excess growth hormone in a
human, wherein the disease associated with excess growth hormone is optionally acromegaly, wherein the

method comprises administering the compound of any one of claims 1-8, or the composition of claim 9.

15. Use of the compound of any one of claims 1-8, or the composition of claim 9 in the
manufacture of a medicament for treating or preventing a disease associated with excess growth hormone in a

human, wherein the disease associated with excess growth hormone is optionally acromegaly.
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16. The compound or composition for use according to claim 11, or the method of claim 14 or the

use of claim 15, wherein treating the acromegaly reduces IGF-1 levels.

17. A method of reducing growth hormone receptor (GHR) levels in a human, comprising
administering to the human a therapeutically effective amount of the compound of any one of claims 1-8 or the
composition of claim 9, thereby reducing GHR levels in the human, optionally wherein the human has a disease

associated with excess growth hormone, such as acromegaly.

18. Use of the compound of any one of claims 1-8, or the composition of claim 9 in the
manufacture of a medicament for reducing growth hormone receptor (GHR) levels in a human, optionally

wherein the human has a disease associated with excess growth hormone, such as acromegaly.
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<110>
<120>
<130>

<150>
<151>

<160>

BIOL0226WOSEQ_ST25.txt

SEQUENCE LISTING
Isis Pharmaceuticals, Inc.
MODULATORS OF GROWTH HORMONE RECEPTOR
BIOLOZ226WO

61/842,302
2013-07-02

2302

<170>

<210> 1
<211>
<212>
<213>

DNA

<400> 1
€ggcggceggc

ctgctgagcc
gcaccattgg
ggtcctacag
gatgcttttt
caaagtgtta
cgttcacctg
aagaacctag
gaatggaaag
tcgtttacct
gatgaaaagt
tggactttac
gcaccacgca
aaagaagtaa
gtgtactcat
tctggaaatt
tttacatgtg
gggctaacag
attctgcccc
ggaaaattag

cacagtgatg

4563

Homo sapien

ggcggceagceg
€gggcggcgy
ccccagcgca
gtatggatct
ctggaagtga
atccaggcct
agcgagagac
gacccataca
aatgccctga
ccatctggat
gtttctctgt
tgaacgtcag
atgcagatat
atgaaactaa
tgaaagtgga
atggcgagtt
aagaagattt
tgatgctatt
cagttccagt
aggaggtgaa
actcttgggt

PatentIn version 3.5

gcagcagcag
cggggacccc
gacgcgaacc
ctggcagctg
ggccacagca
aaagacaaat
tttttcatgc
gctgttctat
ttatgtttct
accttattgt
tgatgaaata
tttaactggg
tcagaaagga
atggaaaatg
taaggaatat
cagtgaggtg
ctactttcca
tgtattctta
tccaaagatt
cacaatctta

tgaatttatt

ctgctacagt
gggctggggce
cgcgctctct
ctgttgacct
gctatcctta
tcttctaagg
cactggacag
accagaagga
gctggggaaa
atcaagctaa
gtgcaaccag
attcatgcag
tggatggttc
atggacccta
gaagtgcgtg
ctctatgtaa
tggctcttaa
ttttctaaac
aaaggaatcg
gccattcatg

gagctagata

ggcggtggcg
cacgcgggcc
gatcagaggc
tggcactggc
gcagagcacc
agcctaaatt
atgaggttca
acactcaaga
acagctgtta
ctagcaatgg
atccacccat
atatccaagt
tggagtatga
tattgacaac
tgagatccaa
cacttcctca
ttattatctt
agcaaaggat
atccagatct
atagctataa

ttgatgagcc

Page 1

gcggeggcetg
ggaggccccg
gaagctcgga
aggatcaagt
ctggagtctg
caccaagtgc
tcatggtaca
atggactcaa
ctttaattca
tggtacagtg
tgccctcaac
gagatgggaa
acttcaatac
atcagttcca
acaacgaaac
gatgagccaa
tggaatattt
taaaatgctg
cctcaaggaa
acccgaattc

agatgaaaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



actgaggaat
ctaggggtga
actgatttca
ttaaaagggg
catgatgctt
caaccacttc
aatccaagtt
ggtagtgtgg
cacccggaaa
gaggcagatg
cagccaagct
gggaggcctg
tccattcata
cctgacaaag
atgccttagc
gggcaataac
ggtatggatt
agaatgctta
cagactgttt
attgaatggc
aggtggcttt
tgtttcttaa
aactataagc
ttgataaaga
actgtgtact
gtttaatgtt
tatacctccc
atataattgt
gtttgcacag
ttcaccaaat
ctggttcaca

tgcgtgcaga

cagacacaga
aggatggcga
atgccaatga
aagcagatct
gccctgctac
ctactgaagg
cactgtcaaa
tcctttcccc
tggtctcact
ccaaaaagtg
taaaccaaga
ggacaggaga
tagtacagtc
agtttctctc
ctttctttgg
gtttaagcca
ctaaaatgcc
atcagataga
agtagcagtg
tatgttttta
tgcggttcag
ataagaaact
aagaaggcaa
ttttttaata
gcagttggta
ttggccaatg
cagactcctt
tttatctgaa
atcaacttac
cttggttgat

ctgaccaaga

tggtgagaga

BIOLO226WOSEQ_ST25.txt
cagacttcta agcagtgacc atgagaaatc

ctctggacgt
catacatgag
cttatgcctt
tcagcagccc
agctgagtca
catcgacttt
gggccaaaag
ctgccaagaa
catccctgtg
ggacatttac
acatgttcca
cccacagggc
atcatgtggc
tttcccaaga
aaacaatgtt
ttttcccaaa
tattcctatt
attgtcttaa
atgtatagta
gaaaattgaa
tttttattta
aaatagtttg
atttagactt
tgacccctct
cacctaaaga
caacaattct
tttttaaaca
caggcaccaa
gccaaaaaaa
tacttaagtg

taagatctat

accagctgtt
ggtacctcag
gaccagaaga
agtgttatcc
actcaccaag
tatgcccagg
aataaggcag
aacttcctta
gctcctcaca
atcaccacag
ggttctgaga
ctcatactca
tatgtgagca
gctacgtatt
Taaacctttt
atgttgaaat
gtgcaatgta
tattgtgggt
aatcacgctt
tgcaaaccat
aaaaactaaa
gatatgtaaa
caagcatggc
aaggagtgta
aaaacaaact
aaaatgattg
agtatttgtt
aagaagtaaa
aatacatgct
ctgcaattgc

agcctctgca

gtgaacctga
aggttgctca
atcaaaataa
aagcagagaa
ctgcccatat
tgagcgacat
ggatgtccca
tggacaatgc
tcaaggttga
aaagccttac
tgcctgteccc
atgcgactgc
cagaccaact
taatagcaaa
ttgggggagt
atgatgttaa
aatattttaa
gttaattttt
tttgaaaaag
agcacaggct
aactagaggt
acatttattt
tattttatat
gcaactacag
cgttttttac
tagtaatctg
aatttagaaa
agcaaaaaag
aagagaagta
acgcggagtg
gcggaatctg

Page 2

acatagtaac
cattctggag
gccacagagg
ctcaccttat
aaacaaacca
tcagctaagc
tacaccagca
atgtgacatg
ctacttctgt
atcacacata
cactgctgct
agactatacc
cttgcccttg
gaacaaaatc
gaattgactg
gacaggatgg
aaaaataaga
agaattgtgt
gatactaagc
cgaaaaaatc
aattttttgt
gagaaattta
tgacataaag
tacactacac
tctaaagctg
aaagcccttt
cattattgga
actttaaagc
aaaacctttc
gaaatcatag
agttttttag

ttcacaccca

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



acttggtttt
ttgaagcaaa
ttgtttcaca
acagaagaaa
gaaactttct
ttcatcattt
aagaagcaac
tcatttttgt
gcggtggcege
tgcctcagcec
tttgtatttt
cctcgtgatc
gcccagccct
aagaagaatc
aagttagctt
cttaatggct
tgagtgttta
tgctgctatg
tagaacctaa
cctgacaaca
tttggtactt
gtttatattt
tttcttggat
cca

<210> 2
<211>

<212>
<213>

DNA
<400> 2

gccatctact
ccagagttca
acccagttgt

atacaacttt

gctacataat
tcgaatgaaa
gcctataacc
caaggttttc
ttctcactaa
tttacttcct
ctcagtaatt
tgttgttgtt
gatcttgact
tcctgagtag
agcagagacg
cacccgactc
aaacatcatt
tcatctcagt
taacttaaat
gataatttta
aagttcaaca
gttttctcca
ttcaattcaa
tttctatagc
tggtggccac
aactctcttt

tcctgatagt

303000

Homo sapiens

gagatggaaa
gatgtggaca
tagcctggag

tcattcaatt

BIOL0226WOSEQ_ST25.txt

tatccaggaa
ttaactgggt
agacacatac
agtccccaca
atcttttata
ctctgagtgg
tagaaatcat
gttgttgaga
cactgcaatc
ctgggactac
gggtttcacc
ggcctcccaa
cttgagagca
gaagaatact
agtatttccc
aattctctct
tgttatttgt
agagctacat
agctgtgtgt
caaaaatagc
ataagccatt
atgtctgtgg

gtgcttctgt

tgtcacccac
tgtcaagttt
ctctgtggag

tgattattta

gggaataagg

aatgaaacaa
tcatttttca
gataactgaa
ggatttattt
actggcctca
tttgcaatcc
cagagtctcg
tccaccteccc
aggcacgcac
atgttggcca
agtgctggga
ttgggatatc
Tctcattttt
atttatcgca
cttgcaggaa
aatagatgtt
aatttagttt
ttggaagact
taaatacctc
attcactagt
attttttcct

tatcaaacac

tgtgattgga
cagaggtctg
agatctgggt

ttggacgctt

tacaagaagc
agagttcaag
tgataatgaa
aattatttaa
aaaatagcaa
aagcaagcat
cttaatatcc
ctctgtcgec
acaggttcag
caccatgcca
ggatggtctc
ttacaggtgt
tcctgaaaag
taaaaaagct
gacctttttt
ggactatgaa
tgatagattt
catataaagt
atcttactat
aatcagtctc
atgactagtt
tcaaagttta

caacataaaa

gtatgtttaa
ttagacatcc
tagagatata

tataaactct

Page 3

attttgtaag
aaataagttt
cagaacatag
accgctaaaa
aagaagaagt
tcagaagaaa
taaacatcat
aggctagagt
gcgattcccg
ggctaatttt
gatctcctga
aagccaccgt
gtttatgaaa
taaaactttg
aggaagcaag
aagctagaat
tctgctactt
atcatcagtg
ttcacaacag
agaatgtcat
gtgtctggca
ataaatttat

atgatctaaa

ggagaaagaa
aaatggagat
aatccaagag

gtaaatactg

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4563

60
120
180
240



ggcactaacc
tctcttaatt
atataaaggc
agtcaggaag
atttctctgg
gtttcattct
actcaatacc
atggaccaat
aaagactgcc
gtcttttcct
cagagtagtc
aaaaaaagaa
acaatagaat
ttctctaget
aggttggtag
ggagtcagca
cttggcaggt
tcccaagttt
actattgctc
ggaactaaat
ccatcccacc
ggtgtctgtc
aggaacagtt
ctatcccaga
aaagccctat
catttctttc
ctttagtaag
taaatagtgg
gatttttgta
aatgacatgc

aagtaggcag

tagacattgc
aatgagaaaa
ctataaaggt
accttcagag
gtggacaaag
tcagaaggta
tgctacattt
acctggtcat
cttcatgtca
atgttttctg
tagtttcatg
gtcaattctt
ttagaatatc
cagggaagaa
tgccaggctc
tttgaggcct
atggaccacc
ctctatatgg
cagcaaagta
gcctccttat
ccatgataaa
tggaacagct
tttcacttat
gtctttggtc
agatatttta
tgggtataaa
ccaaagctgt
aaagattgca
ctctctactc
ttatgcacaa

ggctcgcatt

BIOL0226WOSEQ_ST25.txt

aggtacagat
gcagacatgt
gctgatacag
agaaagtaaa
taggatcttc
aatgtgctct
tccctcacaa
atatgagatt
gttgcaggtt
tgcatgatga
gcacacagaa
atttttttaa
ttttatgact
gggcaaagga
tgaagaaggt
gtctggtctc
cagcaggagt
gtacctcccc
tgaagcccca
ttttagatgc
acacgcccct
ggggtatttg
ctgattcctt
ctctgttcct
ttctaaagaa
cttgggtttg
tagaagctta
tgactagcta
agaaaagcat
ctttaacttt

tgacagatga

attaagaata
caacaaaact
ggagaattaa
caattgattg
caagcagagt
ggcatgcctt
tttggaatat
gaaggacctt
tatatctagt
ctttttaaaa
tggaggatat
gtatggccct
ccgtctggca
tgagaaggca
ccaacttgga
tactcctgcc
ttttcttgac
ttttaaaagc
gaaatcaatg
catagaacaa
tccagaatct
agccacagct
tgaaaatagg
tctcaagtct
aagaaacttg
tgtctgggag
taagtaagtg
ctccttcaga
atagtgactt
ctgcaacact

gctatgtcca

tatagtttct
gcaatattta
ttaattccac
gaactttaag
ggaaaccatg
aacttataac
ataaagaggc
tacttacgag
tctatagtat
atcaaagaca
tgctgaaccc
gagctcatct
cctcctaaac
cagagaggat
aggtcatttc
aggactaccc
tgtgccctaa
tccagacaca
gtttggggaa
gagcagttca
Ttcctttttc
gagcttctga
ggtatcttat
tggctcccgt
gttcctttaa
ctctgttaaa
acattacaat
tctgagacaa

ggggtttgat
tttacaactt

gcgtgaggca

Page 4

ccctcagaaa
ataaaagaag
cctggggaat
attaagaagg
agcaaatgca
aaattaatca
acatactact
gcttaaaaat
taactgaggt
gagcagcagc
agatttaaaa
cagagcataa
tagatcaaga
ataaacagag
agacaggcgt
tgtcagccag
tcttttactt
gccaagcacc
gagtcttagg
ggatcaataa
gttcattcta
aagcattcta
gtgatatctg
gtactacttc
gttgtttaaa
aaaaaaaagt
tgaccgtcag
cctggagcta
gctgtacaaa
cttgtgaatg

gagttaaaac

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



ccttttecctg
cctctagcag
ctgtctccgt
gtgccccagt
ctaaacacgc
tttttgtaag
tcatttggaa
taggaggagc
aagacttcat
agttctcgaa
ggggactgcg
ctgccctecc
agcccgcgag
ggcggceggceg
tgagcccggg
cattggcccc
ctggagtggg
ggtgaaccct
cggataattt
ttttctgctg
tgtgtgtgtg
gacgaaccat
actccggaga
catctgcctg
cggcagegeg
gcgcgeggtc
gggtcagtag
gccgacctcc
tgacagaact
tggcggcgca
cgagtgcttt

gtctggcgcg

gctcaggaac
atacctctct
cttctaacct
gagcaggagt
tttccaaggt
tgtttcttty
c€gggcaggcg
cgcgcagctc
cccagcaact
ctggcctect
ggccaggegce
atcctccctt
ctgccaagca
gcagcggceag
€ggcggcgygg
agcgcagacg
gctccgggag
gggactctag
tttattccgg
gtgggttgtt
tgtgtgtgtg
cacactctgg
cagttttgtt
gctgeggceag
actggagaga
ttttgcgegt
agtgacagcc
cccagctttt
gccagaggct
gagggtgcgg
atatatagcc

gactgtgtgt

BIOLO226WOSEQ_ST25.txt
ttcaggctgg ggcctgtgtc tgctctccct

gctaacatgc tgagtgtcct tggtaaatta

ccacaataaa
ttggaacttg
atctcgctga
agtctgtgga
gagaggaagg
agttgagagt
cggaatgctt
tgaacgtccg
ggcgtgaccc
cccgtttcac
gggcgcagcc
cagcagctgc
gaccccgggc
cgaacccgcg
tctggcttta
ttgtttatga
atgacttggc
gtaacccaat
tctggaagtt
cgtctgctct
aaagtcataa
gaactgccga
ctggggaggt
ttgtgcgggc
accagtccgc
gacacactag

gcgggtcaat

ggcagggcac
cgaggggatg
cctgaatgag

gtccttcgta
attgttgatg
tcttcctctc
ctgcacttaa
aagtgtattg
gacacgcacc
ggcccgggceg
cttcgecttc
ctggtgaacg
cccgeececct
atgggaagag
tacagtggcg
tggggccacg
ctctctgatc
ttttcctcect
aaacgggagg
tgtgctcccc
ctagtgtgtg
ggtgagggcg
ggcccgegag
aagttttgct
ggctgctgct
cgagctgtgc
cgcagccgca
atgaactggg
tggttgtaaa
ggggtggcecg
ttgcgagtgce
cctgctgaga

tgtacgtgtg

gttttaacta
gaaaggcaat
attcctggag
cgctcttgta
caactaccaa
aactccagct
gcactcggcc
gcttctgcaa
gtggccgect
ctctcctecc
gaggagggct
gtggcggegg
cgggccggag
agaggcgaag
gttgtgccag
atctgtctta
tcctecttge
tgtgtgtgtg
gcagggagtt
tagtgtacgt
agtgtgtttc
gttgcgeggag
gcgtggacac
cgttggcacc
gtaagtggaa
atcaaccagg
cgtgtctagg
gtggggaagt
ccgagctgeg

cgctgtgtgt

Page 5

gcatccctgt
ctcattctct
tcttttcact
atttggatgg
atagctaacc
ggtcctgcett
tattttcctc
cctcgecggg
tctccgeagce
cctggatctg
tttcccaccc
caagcctgac
agggagcggce
cggctgctgce
gccccggeac
ctcggaggta
ggggcctgag
tatatttaca
gaagaagttg
tgtgtgtgtg
gcgggcgaca
ggaggggttt
tgtttgccat
gaagaatccc
agcgcgcaga
gatggaactg
attgtggcga
cttaaagttt
gagagggcgce
ctatttgggg
ggggctcteg
gcgcgcgcga

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



gtgtgcgect
ccacagaggt
gtaacggaag
gggctttaaa
gggagttctc
gtgtgagtac
ggtgctgctg
tgtgtgcctg
ctctgtttce
Tcttttttct
aaattgatgc
ccttttgaga
ctacagcttc
ctttggaaga
cccttataaa
tttrtttatt
ggaaagccaa
gtgacgagat
tttagccagg
cataaaccac
aaacagatgt
tcaggacata
tccaagtgca
gctagccttc
cgtagtgaga
ttttaaatct
actatgggaa
ataacttata
taaaaagaac
taatcacctt

ctcagccaat

ggggaggcgt
gccgcctgtc
gccaaagtgt
ataactaaac
aggagaactg
agaacttcgg
tccacagtcc
ggaagacact
tgagcaactg
gatgataaat
agcagacagg
aaagcaaagc
ccttctgggce
catcatgtgt
ctttttgttt
ggagtaaata
cacttaatgg
gagtgcattc
ctttgggccc
tttaaaatgg
ttacagtgct
atgtttatag
tgaagcaaat
tttggctatc
aagtgggaca
gctaacctga
tttggtttgc
tttcttaatg
cctataattt
ttcaatcttc

tgtgtaaaca

BIOL0226WOSEQ_ST25.txt

gtcggcgect
tgtttgtgcc
tgggaagtca
gcattgccct

catgggaggg

agacagacac
agggactggc
catcttttct
gtgttccagg
gttgaaacct
attgttgatt
tcagtgtttc
ctttggatgg
agcttaaaga
tgcattaatc
tatcacagtg
gcaaaggtgt
ttttttcaaa
atgtttttta
atactagagg
tggtaaccta
cataatataa
cttgcagcag
tcctggtgag
gtaaattgtt
agattacact
ttttaaagag
tgtttatgtg
ctgtggtaat
aattgataag

agacagtaca

gagccagtag
gccaggagac
gagtagtttc
gagtggctga
cgtttgggag
aggttggagc
tggtttcaga
tgcagacatg
ctagtttcca
ttccagaaat
ctatttattc
cagattagat
agctggaagg
ggttgtcccg
taaggaaagt
aaattatagt
gaaatgaaag
atgaacataa
ttattagttt
cctcctgtat
tgggattgtc
taaatggagc
ggaaacaaat
caatgttaat
tagcttagtg
tctcaggtcg
caatttttaa
tgtccataca
tatttaaata
aatcgaagtt

gaatgtcttt

ggtgtgcagg
cttggaaggg
tgcataggat
ggactggaag
gtctaaggga
tatgaatttg
ggtattcagg
ggatattgtg
cctgaatcac
taaaatgctg
agtgattggg
ttcaaggagt
atgtgttttg
tctctcatca
tggtgtgtca
tatggtctcc
tctataaatg
ctgtgctcac
ttaaacagca
gctatctctg
atgttgagta
cacagttgca
cttgcagttg
gtaaagataa
aaaaaagcat
taccactggc
aaagtatgtc
agccaatact
ttatgagcat
tggtaagact

ctggcaagta

Page 6

gtggaagagg
acagagaaag
taagtattaa
tgaggttttg
tgtgtaatat
aaattttcag
ctccectggtg
gcaggtcagg
cctagaagtg
gatagaaaca
agctcttttt
cttcagctat
gcctaaagac
tcttcttcca
acatttagct
tgaagcccat
caatgacaaa
aaaaatttgt
gactccacat
gcgcctgett
tcttgttage
gcgtgettct
gtccaacttg
atgtgagtga
ggattatgtt
aaattgcaca
agtaatgaaa
Tttttcttctt
tcaaatctcc
ggagtcatcc

atttttttca

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880



acctgaaaca
ctttagaggt
ttattggaaa
attcatttct
ttcagcagct
aaatattatc
tatagggttc
attagtctgt
aaagaggttt
aggtgaagga
gaactgccct
atgggaaaaa
gggaattatg
cattccgctc
tcccaacagt
aagtctcacc
gttagttact
tgggagaaat
tcattaaacc
ttttcatggc
accattgggg
actggggact
ggttgtttat
atacatcctc
tgcaggacca
ggcctgagct
caagtaccta
gcctgtgatg
ttgtcttggt
aatttctccc
aaacttttat

ataccctaaa

gataatataa
aattatctgg
taatcagttg
agaaagttct
gaccacaatg
ctccttgecg
caccctcctc
tctcatgctg
aatggattca
ggagcaaagg
ttatagaacc
cccacttcca
ggaactacaa
ctagcccctc
cccccaaagt
tgaaccaagg
ttctagatac
tggccaaaac
ttaaagttct
tggcattgac
gtgctgggga
ctgtgtagag
gagggctctg
tgaaatctag
acaccacatg
gtaccttggc
ggctgcacct
tgaggggctg
gaccaacatt
cagaaaatgg
gctcttttca

Ttaatctctct

BIOL0226WOSEQ_ST25.txt

ataatatgtc
tgcatgaacc
gaaatctccc
tatactgaat
aatctagtct
aatccccttt
tgccttgaac
ctaataaaga
cagttccaca
catgtcttac
atcagatctc
tgatttaatc
ttcaagatgg
ctaaatctca
cttaactcat
caagtccctt
aatggaggta
agaggggcta
gaaatgaact
tgtggctttt
atggtggccc
gatccaaccc
cccctgcagg
gtggaagttc
gaagcttcca
cccttttaga
agcaggccca
ccataaaggc
tggcttctca
gtttttcttt
cctcttgaat

Caagtttaaa

ccataaaaga
tctatctgtg
tttttcattg
caacattttc
cttttccctg
tgcctactct
aagatgccct
catacgtgag
tggctgggga
atgacagcag
attagactta
aactcctact
catttgggtg
tgttctcaca
ttcagcatta
ccacctatga
caggcattgt
taggtgcaag
cctttgactt
ccaggcacat
tcttctctta
cacatttctt
acaactctgc
ccaaacctca
agacttgggg
catggctaga
gaaaaccatt
ctctgacatg
ttacttatgc
tctatggcat
gctttgctgce

gttccacaga

attacttaag
aaaatggtct
gtcagtccat
ttccatccac
tgtttaccat
tggagcagtt
tgattgtaca
actgtgtaat
ggcctcacaa
gcaagaaagc
ttcactatca
gggtcccttc
gagacaaagc
tttcaaaacc
actcaaaaat
gcctgtaaaa
gtaaatatgc
tccaaagtct
catgtctcac
ggtgctaact
gctctactag
ttcctcattg
ctggacatcc
gttcttgtct
ctttcaccct
ggggctggga
tttccctegt
ttctggagac
aaatttctgc
catcagcttg
ttctaaattt

tctctaggac
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atgataatta
agtctatctc
tctaggaaag
ttgcctatcc
acttgaaaac
tttcatccac
ttctcattgt
ttataaagaa
tcatggcgga
atgtgcaggg
tgagaacaac
caccacatgt
caaaccatat
aatcatacct
ccacagtcca
tcaaaagcaa
ccattccaaa
aatagggcag
atccaggctg
gtcagcccct
gcagtgaccc
ccctagcaag
aggcatttcc
tctgtgcacc
ttgcagccat
cacagggtac
aggcctctgg
attttcccta
agcagtcttg
cacattttcc
cttctgccag

aggggaaaaa

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800



tgccaccagt
gttcttcatc
cattttggtc
tgttttctga
cttttgagcc
acatttttgg
ccattctcat
gtttaatggt
ggaggaataa
tttataaaac
actcgccectc
ggtagctaca
tccctectaa
tatctattaa
Ttaatttcata
aaagcatttt
ggaaagtata
tttctcccta
aacaagttga
ctcattgtgt
cttgttctge
caaataaaga
gtcagccatc
agtgttcaca
aaaggccctg
tggcttatcc
tctcttttat
ctaagaatct
catatatgtt
aatggctatg

atataaactg

ctctttgcta
ttcatctgag
aaagccattc
gccctccaag
ctccatactg
gtatctttac
gctgctaaca
cgcacagttc
ggcactctta
catcacatct
ttggttcaat
attcaagatg
tgtgtgtttt
gacagtttaa
cctataaaca
tataatagct
atactgtgtg
tcaaggaata
aactacatgt
ctgcttccat
caaagtccca
tacttccttg
tactttttct
ctccataagc
ttactcttag
agaggagagg
gtatctgtct
gccacagcat
ggatgatgaa
tttcttggty

acatctgagc
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aagcattaac
accacatcag
aacaagtctc
tctctagaaa
ttcaaacctc
agcagcacca
aagacatacc
cacatggctg
catggtggca
catgagactt
gacctcccac
aaattggggt
ctaaacaaaa
tattaatgaa
agataacttg
tcaaaacatt
ggtaaataaa
tcaaccccaa
tatagacagg
gaacatgagt
gagagtatgc
ggcaactggg
caggaggtaa
aggtcccatg
cttaccaagt
cctgaagtgt
tgggcttcca
tgtcttcctg
gagacaatgt
cagtggggtg

ctaccaaaag

aagagtcacc
cctggacttt
taggaagttc
gttccaaact
tgcctgttac
actctaccat
caagactggg
ggaggcctct
gacaataagg
aatcactatc
tgggttcctc
ggggacacag
gatttataat
attctttagc
ttcttttcag
ttttcatgcc
attctataaa
atataccgaa
tagggactat
cagtactagc
catctggcct
atttaagatg
atggcttgcc
tcctgttgta
cttagctgcc
gcattgggca
gctaaattgt
cacacacaca
cagtttttca
ggaggatgag
ccctttgaga

tttgctccag
attgtccata
caaactttcc
ttcccacatt
ccagttctaa
taccaactta
Ttaatttataa
caatcatggc
catgtgcggg
gcaagaacag
ccatgacaca
caaaaccata
ttgtagttct
catttcatta
attattaatc
tgaatgtact
cagtgcaaat
agtagaatgt
gatgtatttt
aatcaggcat
taaatgaagt
tgcatgcagg
aatgccacag
ggtctggaca
ttggaagaag
cctacctggt
gaattcccct
cacatacaca
gcaagtctga
agagaaaaaa

gacctttgat
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ttcccaacaa
tcactataag
cacatcttcc
ttcctgtcett
agttgcttcc
ctatattagc
agaaaattag
agaaggtgaa
ggaactaccc
catgggaaaa
tggggattat
ttactgactg
gaacattcta
cgctcttgat
atccatagtc
ataaatttat
agtgacttaa
tccaaagata
tttcataggc
ttattgaagg
gaaagtacat
acatgtctaa
gaaagtctaa
ggagctggac
atagcaaatc
gtgactgatt
tgccaccaag
cacacaaaaa
atgtgaaaca
caaacctgtg

caagacaagg

7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660



ggataatcat
tgtgtgtgtg
aattcataca
aatgattcag
tcctcacccc
accaaaggtt
agtaaattag
agtttttgcc
aaaaaggaga
catttaatta
tttattctct
accatgcttc
ctttctgaaa
cattgatgag
cttctttctt
cactaatttt
tgcatgcttt
Ttaacttcttc
tcttcttttg
ccaatgaatt
ctggcttcta
caggtgtaga
ggtactttta
acagggattc
ttgcaatctg
catttgctgt
gtagcctatt
taaacaagtg
tttattttat
tagagtgtta
aaaaggtgca

acctcagtca

agtgttgtgc
tgtgtgtgta
catttgcttt
Tteccttttrtt
ccaaaattac
tactttgcta
atgtcaagaa
aactatttaa
agtaaacaaa
Ttcaaatttct
catcattaat
ttgctttcat
tattgttttt
taccaggttc
cagtgcttct
acttagtaat
taatcagcat
tacagagtct
ttgttgataa
atacttctta
agtaaaaagg
gaattccctg
tgtacttatc
agcacaggtg
aacaggtact
agtaactcct
gaaaagtctt
ataaagtcca
taagcattat
tcattacaaa
taattgatgc

gacattcaat
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acttagataa
tgtgtgtgtt
tttgctttat
tacatttcaa
aagagaccca
taagaaacgt
acttgggtcc
ccttcctggg
atgacccctt
ctcttctttt
ttttaatcaa
tctaaaacaa
ctcttttgtt
ttcaaagaag
Ttcctaccttt
gattcataag
ctaaacttac
ttcaaacttc
gacttcagcc
ggttgtgaat
ggtatcctag
atagagaatt
catggtggac
tagagaattc
tttatgtact
tgattttttc
aaaagaagca
aagaaaaatc
atctatcttt
acagaatcgc
tgtaaatgat

tttgattgcc

aattgtccat
Ttcttcacttt
tctagtctga
acattcattt
ttggcaagta
ctaagttagg
tctccaagct
cttcatattt
agaattctct
aaatgtaagc
ttaaataaaa
tgcaactcat
gttgtttttt
gatggaaaag
taatataggc
aaggtagtga
cttcaaatac
cagatgtgtt
agttttcttt
ttgtttaaag
ggaagaagtg
ggaacacatc
aacctgtgtc
cctgataggg
tatccatggt
ctcggttgtt
Ttctcctctat
cttattcttt
taaaactttg
agatagttct
catcttgaat

attggtcaga

gctagtcccg
atccccagca
tatgaaggga
cactactccc
cttggacatg
atgatataat
ctgcctttaa
cttgtatgtt
tcagggctat
atcaaaaaat
tagataaaaa
cactatctga
tctttgtgct
tcattgtttt
aaataaagcc
ttttgtcaga
tccattccaa
tactgttttg
aggctaacat
ataaatctat
cacttcacag
aagagtttgc
ctagggaaga
aactggaaca
tgacaaccta
tataaaatta
tcctttagaa
tcttgcttta
aattgccata
ttccctgtgce
ttgatgatgg

aaggcagcct
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tgtgtgtgtg
ttatggtctc
agaaataagc
cacctcccag
caattttcaa
atgaaataat
tgggctttgce
aaaaacaagc
tgtttgaatc
gtttgcctat
ttttatcaaa
tgcagaaagt
aaagaaaatt
ttagtctcaa
ttaggccagg
aattgctggc
aatcagcaga
attagggctt
tattatattc
ctccagctgg
ggattcagta
aaattgaaaa
agcgcatttc
catcaagatt
ctgtgctaga
aacatttgaa
tacagtatat
aaaaatgcac
tcaatgaaag
ttattgagag
ctggtgagaa

ttgttcttcg

9720

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580



tcactatgtg
ctatgtgatt
caaagcatat
Ttcttcccect
gaaaggcatc
aagaagaact
acattggtga
gtggccttaa
ataatttgag
tctccttaga
tcacagcctt
acattttatc
tacttattat
tttaatttat
tttgaaaact
ggatgtaagt
aacatgtatt
aaacatgact
cattcatggt
agactataaa
aagagtggcc
Tttt
gaactgagga
cagagagtac
gtcgctgcat
tgctgattgg
ttatgtaaat
atgccaacaa
gctgacctga
ctggcccaat

ccaagccact

gcacatgatc
gttatactag
gtgaatgata
ggggatagaa
atttttatac
actactttca
agccatgctt
tatgtagtaa
ggcaaaagga
ttaatgatgt
ggaaacattt
taggacttag
ggagcatgac
ttttctcggt
acttgggaaa
ctggccaggc
tatcaatcca
cttgacttta
gtgattatgg
tgctacattt
ttcatgggca
ttttttttgg
ccaggaggcg
caggctgtgg
ataggctcat
atagtggtgg
tcagtctgaa
tatgacttcc
gattacctcc
agagccatag

cctttctget
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ctaattcacc ctatcagctg cttctctgca

aaagcctcta
aattctgtaa
gaagatacca
ctaggaaatc
tagttcattc
ttctttgeca
aacatacaga
tgtagatagg
cactcaaact
agaagttttt
taggacttgg
attttaattc
gcatataggg
atatgttgaa
tagtggtatt
ttagtgtgtt
gtaccaagca
aacagtcgat
atttagagag
acatggctcc
ttaggtagaa
tatcttgagt
atttgttatc
cccttgggta
ctgctgtgtg
aacttctttc
attcaagaat
tctgctectg
ggcctcacag

aggtagtgca

agttggccaa
agaccgtgga
gaatccctgg
agaaagatta
tttcaatgta
tagaataggt
aatatggaag
atcaggttca
tcatgacctg
agtacttgga
gagacatatc
tctttgcttt
agagaattat
taaataagtt
tttggtatca
cccaggaatg
ttcaagctag
gactgtacaa
aaggacaatc
tgagccagta
gggttggaga
tcactggggt
cgttggaagc
gggctattgg
gtatttcagc
ttaaacaatg
atgatcttga
ctctcaagcc
aacttgagat

tagggacatt

actaatgaag
gatagagcct
gcaagatgaa
aagaaagaga
gcaccttatt
gttcagtaaa
cattgacaag
taatgcaaat
ctttccaagg
gcaagatgga
tactttgcca
tgtcctacaa
ttatataatc
tttttttaaa
ttgtgaaaaa
tgctagacac
aaggcaacac
cttaatgaaa
tgtttggact
cttaagatat
ggtttcatgc
tactggtaat
tcttcccatt
agtggccacc
acatttatct
ttccaagagg
atgggcttta
atgtgctgat
catctaccag

gggaaataca
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cactttcaag
actaatctga
ctgcagtggc
atagataaag
agcaagaata
tcccatagag
tattttgcag
aagtttgtgg
ttgctattat
tgtatgctgt
tatatgtttc
gatcttagta
agtttagtgt
tgaaaagtac
ttagcctaca
tcaaaaacag
tagggaatta
tattaatgta
agttcattag
gagggattgg
ggtatttttt
aaggagttag
agggaggagg
gcttattatg
ctgaccctat
tttctgaaca
cctattaaag
caatggcaga
gctgacagtc
tggctgtcaa

gttattataa

11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440



gaactggaaa
gccaggggea
tgaaatactt
gaagtgacaa
caattctttt
atgggctata
agttagctat
cagcagttct
cctgttgaga
tggagtaggc
cttatcttta
aaaacagttg
gggcactgca
ttcacttata
caacgaaact
ttccctectc
cgtgcctgta
gttatgaaac
cagagagatt
ggcaagttaa
ttcaggtttg
cccatgttga
agtactatta
tcttttctgt
aatactgtgc
gtaaccagat
gggcacaaag
actcagcgta
ggataacttg
ccccctaaat
acacttactc

accaagggaa

gagttgtagg
gtcctatata
gagtctcata
aactttcttc
agttttcttt
actatggaat
gttaactatc
ttcgcctggg
tgtcaaccat
tttggattca
ctatctttgt
attattctta
gatatagaga
aaagaccctc
agggcttcag
cagaagagtc
ttattgtcac
ttagatttta
tctaccttgce
gggataacac
cagaaaagtt
catccataat
actaaaatcc
tccaggattc
atgtgctttt
agcaagttct
tatgttctcc
catatgtagc
gaagaaattt
catatatgaa
ctgataactg

gttaagttac
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cttttggtgc ctgaagtcag aaatgctaaa

agaaattatt
Ttcctcacttt
taggattaaa
caagagctct
agcatgttgt
tgaatgggtg
aacacacaca
agccaaagct
cacaaatctg
gactctcagc
tttcacaagc
attccctaca
ttgataacag
tgagtccctg
ctgctggcca
atagtaaaaa
aagtcaataa
cagcgatgag
aatataattt
gcaaaaattt
catgatatat
agacttcatc
aatccagaag
ttaatttggg
gtaacagaaa
aaactaatta
tgagtcctca
gattttgaat
ctgagtctgt
taaggcacat

ttggccaggg

gtgcctcctc
atttataggt
cttcacagtc
tgttgcagca
ttatctctge
gaatgtgaat
gattcacctg
tacaaattgg
cttgtctgac
caattaaact
aatgagtcaa
gtatcttttt
tcgctatttt
aagtgtttac
gagatgagtt
tgaaagatat
taaaagccat
agagcctact
atttaagtaa
tagaggtcct
ttgtcaacac
ctaattcccc
cgtgcactgc
ccctctcatg
atacaatgat
aatttatcac
ttggtaagct
gtgtgccctg
acactgtgcc
agccttgagt

attcacagct

aaatgccagt
gaggaaatgg
tcagtgacag
ccacagtccc
catttttata
tgagataact
taaattaggg
ttgacttttt
cggatttgaa
ctctgagctt
aatagtgcct
gagcataaag
tttctcctcc
tttgtttgaa
ccttttgact
atctagatga
tcctgggtag
taggtgaggt
gttttttatc
gtatattcct
taagaaacca
cagagcttcc
ttttgatttt
tgttaaactt
gttgaatcca
agcaacaaga
aagaggtagt
aacattggta
tagcattgtg
aacttagctg

agtaacacag

Page 11

tttctgtgat
agatccctat
gaggccctga
atttataact
tcctattaac
gaaggatgat
ggtacttgac
ttggcagatg
ggaaagggca
tacaaccctt
tatctgcaaa
ggcacatatt
acttgaaacc
tttccccaaa
ctgttgagat
tctctgtcaa
ttattagcag
agaagttttt
gaatacttta
tgggactaat
cacctagttt
atgttagtac
actcacatct
atgattttta
accggccttt
acatcatgct
acaaagtttt
cataagagtg
taaaacagga
tgtgcatatc
aggaaatgag

ctgagattaa

13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360



aacatatgtt
acttctccac
aaactatatt
gattaagttt
catgttgttt
tcccataatc
ctccaaagga
gtgcctgagt
taagtgttac
gagtggccca
ctagaaattc
taggttaacc
tttagggttt
tctaataaca
agaagatatg
ggattggcca
gaagacatat
ataaagttgt
caatctgtga
ccagaggaca
ttcatgtttt
tattattttt
tgctgtgtca
ccaggttcaa
caccacgccc
ttgcccaggc
gtgctgggat
aaaagcaaac
tctgactgcc
ttttggtttc

aaagggctat

tttctggctt
ttgcttaacc
gtcaaactac
cagccttgaa
ttttaatatg
caataataaa
caggacattg
tttggatagt
atgagggatg
actgaaaatt
ttgcaaatta
agggctgaaa
tttgtttatt
caatctatgt
aggaggcaat
aaaggtaatc
taccttttag
catggtttta
atgaagattt
gagccatgtt
acacacagca
atatttattt
ccaggctgga
gcgattctct
agctaatttt
tgatcttgaa
tacaggtgtg
aaaaatgttt
tctctttaga
taaattcagg

gtattctcta
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cagagcctac
cctattcttg
agcagacctg
tttgtggatt
tagatatcca
taaatttttg
atattgtgta
tgacctctat
tggaatattc
acccttggtt
tttgagcttt
tttctctaac
tttgctttga
aaaacacaaa
catgtaaaaa
cctttagagt
aacatatgta
aaccgtgacc
gcaaactatg
ggatgtctta
gttctgagaa
atttatttat
gtgcagtggc
tgcctctgec
tgtatatatg
ctcctgagct
aggcaccgtg
aagcctggta
aattcctctg
ctcactttag

cttgtggaca

actcctaatg
gtgtcctttt
gatgcatggt
attttcaaaa
cataaattga
atacatggct
ataatttaaa
ttctcagtct
agtgtaacat
gccttggaac
ggctctggga
ctataattct
ttacaagttg
ttattggctc
cgtgcttttc
ctaatgttta
ggaaaccatt
ttagatacct
cttcaccaag
tgggccttca
aatttaagtt
ttatttattt
gtgaacttgg
tcctgagtag
tatttttaat
caagtgatca
ccgagccatc
tatattttct
atttctagag
taactgctag

ctcaattagt

ctgtattcaa
tctaggtata
atacacttct
cctgcctaac
ccacaatgct
aataacaggc
gtattttatg
ttacatagtt
ttgactaatc
tctgggcatg
agataaacaa
aaattcagaa
ttggaagcct
agaatgatat
ttcctagaag
gagcattgca
ttctttgctt
tatagaagta
cctcagggac
gtcctgcaaa
gaaaaaacag
atttatttga
ctcactgcaa
gtgggactac
agagacaggg
gcccacctca
ctgtcttctg
tatattgcat
aaaaaaaaat
attataaact

ttgcttaagc
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ttactcccac
cagaatttga
ttgtgagctg
atctgtaaaa
cttcagaaag
acagaagcat
attgtataat
actgcttttt
tttatgtttt
atgttcaaaa
catgaataac
aagaatgggc
agagttagta
ctaatttcta
gaataagctg
tatttttaaa
atatggctac
attacaggca
tattggatgt
gtggtgtgct
cctctcttct
aacgaaatct
cctctgectc
aggtgcaggc
tttagccagg
gcctctccaa
aaaaaaaaaa
aagctacttt
cgcattagct
cttagaaggc

aattacttct

15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220



gtgtaagcaa
tattatttaa
atgtagggag
caaacccaga
tgtgatggtt
gaatgtgggc
tgtgtggctt
atacctattg
aaaggctaac
ccctcagacc
atggaatctt
cttgacaccc
aagaccatca
aatatttgct
aatgcagcct
tcacaaattt
aatttaagta
attgaggatt
gatattaata
catgggaaaa
aggtgcatgt
cctcttcect
tcatttcttg
gtttaataaa
taagactttg
agatatatta
cttacagaag
tatttacaaa
cttgtttagt
agaacacaga
gccctgagtt

tgattcatgg

cattaatgaa
tcccacacaa
gttaaataat
tcttcctaat
ctttgaaatt
caaactcagg
tagcgactag
ggcatttaat
atgaaaagat
agtagccagt
gaccccctag
agtggagcct
gccagagcca
gttttgactg
aacactgtcc
taaaacattg
gtaaaatatt
ttgtaagtca
ataactgcat
ctcaggaaat
ttgcactttc
aatgatttta
gtttgctcta
tgacttggac
ggatatagta
gtgttggttt
atacttgttg
gtgatctaag
attcagaatg
tcaaaccctc
ctcaaaacat

gattatgctg
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gtgcttacta
aacccatgat
ttgttcaaga
tgcaaatgtg
cctcccteca
tgactcattt
gtcattcaaa
ctggggaaaa
actgtggatc
atgaaactga
tgaaccacag
cgagatgact
cccagctaag
ccaagtgttt
tggtcatttt
atacagcaag
aatgtccaaa
aaggtcagct
tattgaacat
aatctgtttg
catgatttga
ctcagctttt
cctgacaaat
tttgattaat
ctgtaaattt
gggtacatgt
acttgtcttt
tgatttaagg
actgtaaaat
ctagtccttc
tttttatatt

caagggaata

tgatcaaggg
cgacctaatt
acccacagct
tccaactccc
agaagtggaa
ctattaaatg
gtggctcctg
ccagctgcca
ctacagacag
agcctcttga
cctccatgag
gcagtcttcc
gtgattctag
gattaatttg
taaaaaagaa
gagaaacttt
aaacatcata
gcttaaaaaa
agatagcatt
gtaagttatc
agaggaatat
caaaggggtc
tgcattaact
atctttagtg
atctaaagat
ctaggtactg
taaaaaatat
aattcattca
agaaatgctg
ccttaaatgt
gaactggact

taaagatgaa

ctataccaag
gtacacttgg
ggtaagtcgc
atgcttctaa
tttaattccc
gagtaaagtg
tcttggttgt
tgttttgagc
cttcaaatga
ccacagcctc
agtaaaattc
accaacagct
gcccctactc
ttacgcagca
attgttttaa
ccagaaaaaa
gttacaatga
cccataattt
ttgaactttt
actcataatc
aaagcaaagt
ctaaaagctc
ctgctttata
cttaagccca
ggacactgga
aatttggatc
gtgaaagtga
tgaagtggat
attttccttg
tttttctcca
gtatagtata

tattgatagc
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tcctttttta
tgaaactatg
acagtgtatt
ccactgccta
cccgtccatt
gaagtgaaga
tctgtctctt
tgctctgtgg
ggacctgagg
catgagagta
aagatggagc
tgattcatga
ctagaaaata
atagataaat
ttttactaaa
aatgctgcca
catctctagg
taaaaggaag
aagaaatcct
ttaaattgtt
tgaattttaa
agaggtcaag
gccacttgca
agaatttgta
aggtagaagg
atcataagtc
ttttttaata
atgactagtt
cccagattgt
tacagcttat
tgcctgaccc

ctgagtgtga

17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140



aaattcatca
actaattgat
taggtgctag
agtctaggac
aataaacata
aaaatgggat
aaataggatc
gtcagagttc
gactacatct
agaaaaccat
ggtcacctgc
tggtttatga
gaagattgaa
agtgctgact
cttcaactga
cagtagttca
cacagtgcag
aatggtttat
tgaagtgaga
tggaaaagtt
ggccaaggaa
atgtcctctt
gtagtgatgg
gagagacaat
ctttaactag
tcgccatgtc
tcctgggttc
tccaccacgc
caggatggtc
gattacaggt

tgagcacatt

ttactctcat
tcaacagata
catagtataa
ggagaaaggc
tatgagaact
atttgagatc
caggaagata
aaagaaggag
tacacgatga
tgaagggttt
tctattatga
gtctgttgta
aggagttaat
tagatagtac
gtggaaaaca
gtttggggat
tcttgagtcc
acacactatt
gaagaaagca
gacaagagtg
agagaatcat
ggattaataa
gggcagaagc
gaatatagat
aggaggaaat
gcccaggctg
acgccattct
ccagctaatt
tcgatctcct
gtgagccacc

tgaacaataa

BIOL0226WOSEQ_ST25.txt

cctcattcat
tttattgaac
taagcaaccc
attaaccaag
tgactcaggt
taagtaagag
cttagtactt
aaagaacatg
tgtaggctgt
gaagcagggg
agcatgaatg
ggccagaggt
agatttataa
tggtgaggga
ctagagggag
attttgattt
tggatcagag
aaagccactg
taagtctgag
ggaattgtga
ttaaggtgct
atttgatgtt
cagaatgaag
aactcaagat
ggagttaaag
gagtgcagtg
cctgcctcag
ttttatattt
gacctcatga

actcccagcc

tggggaagac

Taattcattt
gtttacactt
agaaatagcc
tataatttaa
tggtatattt
ggaaaagaaa
ctgagaacta
atccaagaag
attttagttt
agtgacataa
gaggaggatg
attggtagct
tatatttgtg
tgtcatggta
accaggtaaa
ggaggccttt
gagatacctc
aggtaagtga
ccatgagaac
ctggggtaga
gatgaggggt
ttgaaggact
tgtcatggga
atgtggtcaa
gaggagtttt
gcacgatctt
cctcctgagt
ttagtagaga
ttcgecctgec
aggaggagta
cagtggggag

gttcattaac
tgcccagtgg
tctgccttgce
aattgtttta
gatggttagg
gagcataatg
aaaacagtca
aagccagaaa
ttacttatct
tcaggtctgc
gaaagagata
tggaccaggg
aagtaaagtt
aactccaagg
ggttgaagga
ttaagacttc
aatgtataaa
gatcatgtac
tccaacattt
tgctagaggg
aaagtaagaa
ttagggagaa
aatgggtgga
gggaaacaaa
tttttttttg
ggctcactgc
agctgggact
cggggtttca
ttggcctccc

ttttttaaag

gatcaggggt
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tcataaacac
agcactggac
tgcatttcat
agtaatgtga
gaaagcttca
ggtagagaaa
agtcagtgta
agtaagcagg
taagagcaat
attttaagga
ttcagggagc
tgatgatgct
gactgtactt
tactgggctt
aagtgaggaa
ctcaaagaga
tttgtaagac
agagtgaaaa
aaaggccaag
gcatctcaga
ggtcctgtaa
tgagtttgtt
agtcttgaaa
aaggataagg
agacggagtc
aagctccgcc
acaggtgccc
ccgtgttagc
aaagtgctgg
atgggagact

ggcctgaaga

19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000



tagacagagg
cagagcacag
tctagaagga
caagtcaaag
aactgagaca
atatttgagg
aggactgcta
tactgttaga
acacagaaaa
tgcaaaggag
tctaagcctg
aggttagagg
gtgatcagcc
ccatcccagt
ttattaagac
acagaaagaa
tcaaagtcaa
agggagcaag
ccagatgctt
actgtctttt
ctacaaagat
gccaggatac
gcctagttga
agtgagaagg
agttaaatag
gtagggctta
gttgcccttg
acaggatgat
tattagggtt
ttttaagaga
ctagtaggtt

gaatttccct

gtggataaat
cagggggaat
agccaaaggt
gagtttttgt
gggagagaga
aggacagagt
gtcactgctt
attattataa
acaggttcat
tttaggatat
ctagggaggg
aaatttgtaa
caggatgctg
ttctcaggag
tattgtgaaa
gttagacaaa
attcacggac
taaagtcttt
tgggatttga
tggaggggca
ttgaatgtgg
ttggacttgg
aatttgttga
atcatcactg
aagaccattg
taggcataac
tctgtcattc
tcaggtagac
tccagagaaa
ttggctcaca
ggagacccag

ttgcttggga

BIOL0226WOSEQ_ST25.txt

aatcatgtag
tagctggcect
gatgtgtgca
tcgatgcctt
aaggggctgg
aagttggaat
gaaggctcag
aatatatgag
ctaggcttag
tggcatgggc
acatatagac
tcaaagtggt
caccccagat
attccagtgc
aaacatatta
aacaaaaaac
cttcttccct
atggggaaga
ctgatgaaaa
acactcctgg
ggcttgagtt
tggctatatc
aattacatat
ccagatttcc
tatagttcat
tattgctaaa
cataaattta
atggagcagg
caggaccagt
caattatgga
agaagagctc

ggtcagtctt

gattcctgag
tggagaggag
gatgcagagg
atatctgctc
catactagga
atgaaaggga
ctgaggctga
cctttttgga
gattttgtca
aagggagctt
aggagaagga
tgattaaaca
caattaaatc
tttccttaag
gcaatgtgaa
actgaaatta
gactcattct
tggtataatt
cagattagaa
ctcacttggc
tctaaaaggg
atggctcaca
gaatattcat
tagttaggaa
tttgggctaa
gaaagcccag
atgtcaaggg
ttgtgaaaac
agggtgtgtg
gactcgcaag
atgttgcaag

tggctctatt

aagatagaag
agatgatctc
tgtgtttgat
cagaaagcag
aggaaagggyg
ataaatgagt
tgatcatgaa
ggtgctcagc
gagaggtatg
ctggagtgat
gagtatagag
agacagaagt
tgtatttctg
ggagaatatt
atcaagacaa
cacattttct
ccctgacatt
aagcaccaat
gcatggtgaa
atgaggtaat
gactgattgg
gtgtcttgga
taatgtatta
aacttacctt
gtggagtgtt
taaagcttga
catttttaga
actggcatgt
tgtgtgtgtg
ttcaaaatgt
tcaagtccaa

aaggcattca
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aagttggatc
tatcctctat
gtggtgaagc
ttgagtcacc
atcatttcag
gaaatttagt
ttcatggtac
agtttaccag
atgaaaagat
aaaccaggaa
atctttctga
atagcagtca
ggtgtagggc
gatataactg
aaacacaaac
ttttcacaaa
agaagtccaa
tacctaggga
tttgttcact
gtcagtctgg
acttctctta
atggtcttga
cttggaactc
cattccttcc
tatgaaatgt
catcccctct
gaagatgatc
ttcaccaatg
tgtagattta
gcaaagtggg
gtccgctgca

actgattgga

21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920



gggcagttta
tcatagaaac
tgatatagat
acatagatag
tatataatta
acaacaaaaa
tatactacaa
agagaggcat
gtccagtgcc
aaagccatga
ctcataactg
cttttattta
cattttgaca
agcccagtat
tgagcttcaa
atgttattcc
tttcgaggtg
ccctttccag
cgcgatttct
gatctatgtc
ctgtaaacac
caaagcctca
ttctctatag
gtaatagatg
gattggtttg
aactatgata
attgatggaa
atcccactct
tctgcctgga
aaacttggca

atattcctga

ctttactcag
atttagggta
atagatatag
atatagatat
aacattacac
tactcagtcc
gtttggtttt
tctcttgtaa
agtgacatga
gcagttaata
tgttttcaac
tctgctttta
atgccctcaa
tcagaatcct
actgaactac
ctctaaaatg
gaactcaaat
ctacaaattc
ctcatctaag
tacagcctcc
ttgttaaaaa
ttgtcatttt
tacctagcca
gatttattct
atgacacaag
tattttgaag
ttgtgccacc
gagatcatct
aaagggctca
tgactgtgct

tttatcctga
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agtacatcat
atgtttgaca
atagatatag
agatatagat
ctgggaagtt
aattcatgat
ctttaggatg
cacttagaat
gacttcataa
aatttccatt
tcacatacct
attccatctc
aaatcatctt
atatattccc
ctctttgcte
acttttctct
gccacaacgt
ctctttcctc
tctcttgtge
cctttagect
agtcaaaaca
Taaatttcat
tgtgctggac
gtatttaaca
tttcaaaaga
tccaacaaat
atcaagtcct
gtagccagct
gtggtctagg
tttctgtgge

tgtaaatcac

ttaaaatttt
acatatctgg
atatagatat
aatggatata
acagcactat
ttgttgaggg
gtgagcattt
agtcctgtac
tgagtttgaa
tgatggcagc
gggttggggc
accattgtta
attgcctggg
tcaacctatc
tcaacatatt
aatttttttc
caaatgccac
taccacttct
aatgtcttac
cactccagta
catttttcaa
cgaagagcta
agtggaccca
aaattttctg
caatgttatt
agaaaaatga
aaagcattag
ttatactcta
aattattgtt
ttccaatctc

aattcataaa

aatatcatct
gcaccatggc
agatatagat
tataatggat
cttctctgga
tctgtgtaga
tataaaatat
acatagaagg
gccaaagctt
tataaatatt
agaagcaata
aatttacctg
gactgatttt
tttccatgtg
ctatttgtta
attctctcat
agtatctgct
ttggcacatt
tgtatgtggc
tcttgcaggt
atcagaaaga
tacattgaat
cagtggacat
gatgctttta
gctaatgcac
atcaatcacg
tagtgatgtt
aaagaatagt
tttacttttt
tggtgataag

tatcaagaga
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aagaacactc
ccagccaagg
atagacatag
atataatggt
ttaaacaaca
atatagaaat
gtatatataa
cacacagaat
tgtgtagtaa
aaccagaaga
gtttcagcag
aaataattgc
cagattcctg
tattttctgt
acttttgttc
tcttcttgtc
atgatccttc
tattaagact
ctgaattcag
gggcagtcct
acctaacata
tttttgtgty
tcagtaatta
gactgaagga
attatgaggg
agtcagattt
atcagaaaat
ctgagtatgt
caaagtttat
ttttctcaaa

gactgcctac

22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780



agtaccatct
ctgctgaata
ttttttgttg
catattgaag
cagttgaagc
agaagccata
ctacacaggt
gaaggcctgc
cacaaagtgt
gaagcagcaa
atctgagctg
tgctattaaa
aatggtaagt
gtaggcaggg
agctgctacc
gacaacttac
ggagatgtgt
tagtaagatc
cttttgagat
agtgtgtgaa
catgcagtca
cagctccagg
gttgtatttt
gttcttgtga
taagttttgc
aggtggtttt
ccatcaccca
cacccttctc
agcttagttc
tttcagctcc
gtattccatg

aggcttgttc

tctgatttaa
aggaagttct
ggtttttaaa
tgccagggaa
caaagcatta
gttgtcaggg
tggggcaaaa
ataagtcagg
agagataaaa
agactcgcta
attcttaaaa
cagtatagcc
actttaaagt
ttcttatatt
agaatttctt
actataaagt
tttttaataa
ttgccagcat
gtcagtataa
gagaatactt
agaaaccaga
gaaaataaat
ccttttcatg
acagcaaatc
tttacttatt
tggttccacg
agcagtatac
cctgagttgc
ccacttacaa
atccgggttg
gtatatatat

catatttttg
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aaacacattt
gacttgttaa
atgtatttta
taactgtcca
agcaaaaaca
gaggcagaac
gcagcagtta
gaccagggat
ctgcactcat
cagtgggagg
gttctgtaag
cataaccgtg
ggctagatca
tatatcagtg
atgtcagtaa
atagagaggt
taaaccaaat
ctttgttgga
cacaacactg
aaagtgcaga
caagatattt
acattgagtt
ctgttgcaag
tgctatttct
tattttaaat
aataagttct
actgtaccca
caaagtctat
gtgagaacat
ctgcaaatgc
atcacatttt

caatggcaaa

gaatcaatat
gctcagtatg
aggtccttgt
gtagctggac
gttattaata
tgcccaggaa
tttgaactca
gtaatgaaga
aatgtaagct
agttatgaga
aggccaacag
gggatatacc
gagaatgttc
atcttggact
gtaacatgat
gtttggagtg
gagtaataac
tgaaaggaag
tattccactt
cagacaagtg
aagctatgat
agtggtggtg
ggaaatgaag
tcacttttta
tttgttttat
ttagcggtga
gtgtgtagtc
tatattattc
acaatatttg
cattattttg
ctttatccac

ctgtgctgct

ttacttatat
cttcgataag
ctcttggtga
aagagagact
ttaacaggct
acccatcttt
gcaaacctgt
ccagacatgg
aatgggaggc
gacttcccag
gcagagaaaa
agaggatgat
gagggcaggt
ttgtctgggg
cagatttgtt
cactgattga
atgtcttact
cctagtgttt
ttgaaaacag
aacaccgcac
tattagtgtt
atgagattga
ctttaaacat
tggctttgtc
tttaatagtt
tgtctaagat
ttttatcctt
ttatgacttt
gttttccatt
ttcgttttta
tcattggttg

gtacaaatgc
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ataatgcatt
aaagcaaaat
tagttcttta
cataatatgg
cactgtagag
gtccttttgt
gttccatatt
actttaggag
aggaacgatg
aagatatggc
aatgaaaaaa
gtgttaggga
gaagggaaaa
acctgcaggt
attttagcaa
acagtagtgt
cttacataat
atcaccaaat
ccatccctat
ttctttgtca
ggcaagggtt
cacgaataga
aatgaaattg
aacagtgatc
tttggggaag
tgtggtgcac
caccccctcc
gcatcctcag
cctgagttac
tggctgagta
ataggcattt

atgtgcaagt

24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700



tgtgcaactg
Ttcttctttc
ccctctetet
ctttcctctt
ctgcaacgtc
ttacaggtgc
atcatgttgg
cccaaagtgt
taatgacttc
Ttctactttt
acattcccac
atttttttat
tttaatttgc
cattcgtata
attatttgtt
gattctggat
gggttatctg
gcagaagctt
ttggggtttt
ttatcttcta
ttgattttta
caattatccc
gctttgttga
ttccattggce
ttatagtgta
cttgttttgg
gttctgtgaa
ttggcagtat
tccatttgtt
gatctttcaa

ttgtaaaagg

cctcectecc
cttgttttct
ctctttcttt
tctctagcecc
caacctctgc
ccacaaccat
cctggctggt
tgggattaca
ttttccttcg
agttctttaa
cagtagcgta
tttttaataa
attttcctga
tcttcttttg
tttttcttgc
attagtactt
tttactatta
tttaattaat
tgctcatgag
gaattttaat
tataaggtga
agcaccattt
agatcagttg
ctatgtgact
gtttgaaatc
ctatgtgggc
gaatgatgat
gttcattttc
tgtgtcatct
ctccttcgtt

aattgagttc

BIOL0226WOSEQ_ST25.txt

tccatctctc
ccctcectec
ctttcctttc
tgccacccag
ctcccaggtt
gcctagctac
ctcaaactcc
agcatgagtc
agtagatacc
ggaatctccc
aaagggttcc
tggccattct
taattagtga
agaattgtct
taatttgttt
tgtcagatgc
ttattattat
taggtccaat
ttctttgect
gatttcaggt
gggatgagga
gttgactagg
gctgtaagca
atttttatac
aggtagtgtg
tcttttttgg
ggtattttga
acaatattga
attatttctt
aagtatattc

ttgatttgac

Tctctttcect
ctcccteect
tttctttctt
gctggagtgt
caagcaattc
tttttctatc
tgacctccag
accatgcccc
cagtagtggg
tactgttttc
cttttcacta
tgcaggtgta
tgtcaagcat
attcatgtcc
gagttccttg
atagtttgcg
tattattatt
ttgtttattt
aagccaatgt
tctagattta
tccagtttca
gtgtcctttc
tttgccttta
cagtgccatg
atgcctccag
ttccatataa
tgggaattgc
ttctacccat
tcagcaatat
ctaagtattt

tctcagcttg

ttcttccttc
ctatctctcc
Ttctttctct
ggtgccatga
tcctgtctca
tttagtagag
tgatccaccc
gcacaagtgt
attgctgaat
catagcggct
ccttcatgcc
aggtgatatc
ttttttccat
tttgcccact
tagattctgg
aagattttct
attattatta
ttatttttgt
tgagaagagt
catctttggt
tccttctaca
cccacttcat
tttctgggtt
ctgttttggt
atttgttctt
attttatgat
attaaatttg
ccacaagtgt
tttgtagttt
tatttttatt

gtcattgttg
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cttccttctt
ctccctccect
ctctctcttt
tctcagctca
gcctctggga
atggggtttc
acctcagtct
ctttttcata
cgaatggtat
gtactagttt
aacatctatt
acattgtggt
gtttgttggg
ttttgatggg
atatcttgcc
cccaatcggt
ttattgctgt
tgcatttgct
ttttttgatg
ccatcctgaa
tggggcttgce
gtttttgttt
ctctattctg
gaatatggcc
tttgcttagt
ttttgttcca
tagattgctt
gggatgtgtt
tccttgtaga
tttgcagctg

gtgtatagca

26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560



atgctactga
gatctaggag
tgaacagtga
tctaatcact
tgcttgtctt
gtgggtttct
ttgagggttt
gagatgatca
tcgggtatgg
cttgatcatg
ttgaggattt
cctttccaag
atctttttga
gaatccatcg
cactacttgt
tgtatatttg
gtttataata
tcatttctta
ttcaatcaat
tttttgttgt
ttttcttctg
ccttagattg
atttcctctt
atcattttga
aagagcagat
attttcattt
aatttattga
gctgatgaaa
agtcaatttg
atgacatgtc
ctatcttgtt

atgcatatat

tttgtgtaca
ctttttggag
cagttggact
ctggctagga
gttccagttc
cctagatggt
ttatcataaa
tatgattttt
taaacctaca
atgtgttatc
ttgcatgtat
tttaggtatt
atagtttcag
ctcttggact
tattggtctg
caggaatttg
gccttgaatg
ttgagcgtat
tttatttata
tgttgttgtt
ctttgtttgg
tctatttgtg
agcatcactt
aagaattttt
tatttaatgt
ttattccgca
gactcgttta
agaatgtata
ttccagggca
tagtgttgtc
tcttaggtct

atttatgatt
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ttgatttttg
gagtctttag
Tcctcecttttc
cttctagaac
tcaggcagaa
ttttattact
agtatgctgg
gtttttaatt
tccctggtat
ttttttgaaa
gttcattagg
agggtgatac
tatccaattc
ttttttgttg
tccagagttc
tccatctect
atcttttgta
tcggatcttc
ttttcaaaga
gtttcagttt
gtttgttttt
ctctttcaga
ttgttgtatc
aattttcatc
ccatgtattt
gttgtctgag
gtggcctatc
ttctacattt
tagtttaagc
aatggagtac
agcagtaatt

gtgatatttt

atcctgaaac
gattttctag
tgatttggat
tacgctgaat
tgctttcaac
ttgagttatg
attttgtcaa
ctgtttatgt
gaaaccacta
tgctgctgga
gatatttgta
tggcttcata
ttctttaaat
gcacttgttt
ctgtttcttc
ctagattttc
tttctgtgat
tctcttcttg
accagctttt
catttagttc
ttcttgtttc
ctttttgatt
ccataggttt
ttgatttcat
ctatagtttt
aggatactta
atatggtctg
ttaggtagac
ccattgtttc
tgaaatccca
gttttattaa

cctgttggac

tttactgaat
gtatacaatc
gcctttattt
agaagtggtg
ttttccctat
tcccttctat
atgctttttc
ggtgtatcac
tatccctagt
ttcagttagc
cttttagttt
gaatgatttc
gtcagataga
ttttattact
ctgatttaat
tagtttgtgt
atcggttgca
gttaatttca
tgtttcactt
ttctcttatt
cctagttcct
taggcattta
tgataagttt
tgttgaccca
gaaggtttct
atatgatttt
tcttggagaa
tgttctgtaa
tttgttgact
cactattatt
tttgggagct

taatcctttt
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tcatttatca
atgtcattgg
ctttctcttg
acagtgggca
tcagtacaat
gccaattttg
tgtgtctagt
atttattgac
atgaaacccg
tactactttg
tctgttatgt
ctctttttct
attcagctgt
gtttcagtct
gtaggagggt
gcatataggt
atatctcgtt
ctaatggttt
gtcttttgca
tggttatatc
tgaggtgtga
aaactatgaa
tgtcatcatt
aagatcattc
tttggagtta
gtttttctta
tgttccatgt
gtacctatta
ttctgtctty
atgttactgt
ccactgttag

atcattatat

28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480



aatgtccctc
atataagaat
tgggaggcca
agccaggtgt
tcacttgaac
tgggcaacag
agtttccatt
tatgtgttac
ctgtcattct
acatataagg
gttattgctt
tcaaggtttt
agtggcaaat
agcttagttt
agataggacc
tgataggttt
tttgtcttga
ttttccagga
gaagttttcc
ctcaggaaca
actttgttca
atctttgagc
tgaattttat
atgatatcta
ttaaattgtt
aattctttgt
cagtaatctt
ggttccttct
tttaatttct

ggagtcttgg
ctgcactggt

tttgtctttt
agctactcct
agatgggcag
ggtggtgtgc
ccaggaggtg
agcaagactc
tgtgtgaaat
gtgggtctct
gtatctttta
tactgttcta
tataggccct
gtttcaagat
tccctcaaca
tgctggatgc
ctgctccctt
ttctttatag
ctttagataa
gttctttgag
ttaattattc
ccatttattc
tttttaaaaa
tctgaagttc
atttccctaa
tttctctgga
ttttgccttt
ctggaaattc
tgggggtttt
catttgggta
tattttttct
tgcttgtagg

tttccccaat
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tttttttcca ctgttgttgc tttaaagtct

agactggccg
atcacaaggt
gcctgcagtc
gaggtcatag
tgtcaaaaaa
atctttttcc
tgacaacagc
agtggagcat
ttcattatgt
gtgagattta
ttagaacacc
tttgttagtc
aaaatttttg
ctgattggca
gttacctgat
actgatgact
cttcctgtat
ccttaaataa
ttaggtttga
Ttcttttttc
tttcttcttc
gtgtatcttt
gaaaatttcg
ttctggtaac
agagatttct
atagaactct
gactattact
ttcttaagaa
ggtgaagact

gctgatttta

cagtggctca
caggagttct
ccagctactc
tgagccaaga
aaaaaaaaaa
acttctttac
ggatacttgg
ttaggccatt
tagctgttgce
tgctttaaga
cttaagcagt
tgaaaaagac
actgacaatt
aggtttctct
gcttttgtct
gagtgtctag
ttggatatct
gtttttctaa
ctgtttaata
tttgtctgat
ttgttctagt
catttccaga
ttcatatttt
tccttgagta
tcctggttcg
gttttgtgat
taaaattgtt
tcagactcta
ctgtacgaga

gtagttacat

cacctgtaat
actaaaaata
aagaggctgt
ttgcaccact
acctactcct
cttaagttta
ttgtcggatt
tgctttcaat
ctaatacttt
aggttctgtt
tcttgtagtg
tatctctcct
attttgttta
tgagaagtct
cacagctctt
gtgattatct
aggtctccag
tttttagatt
tagtcccaaa
tgggttaatt
ttgttgctga
agttgtggat
gtactagttt
gcttaataat
gatccattgt
attaccagaa
tttgtggact
atgtttattt
tccttagtta

acttggtgtg
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gttttgtctg
cccagcactt
caaagaaatt
ggcaggagag
gactccagct
gctcactttt
tgtgagtcct
Ttctctccatt
gttagtattg
ttaaaattat
tgggtgtatt
ctgatttggt
tcatatctga
agggggctaa
gctgttaatc
gattttttcc
ttgcaatgaa
caaggccagg
Ttcacttcttc
tttcgtggaa
caaaagtctt
aactttccac
gtttttcttt
ttaaatttat
tgaccttctg
tgtggaacta
ttacttttct
gtgttttttt
tagcctaatt
cagaatcttc

tgggtgaatt

30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340



ctctgtctcc
ggtatacagt
attggggagg
acccaatggc
gtgtgctgaa
gaaagaaaac
agacaggcat
ctctgcctct
tggagtgttc
ccagctgtgt
tggtcacaga
cactgcaatt
actattcaga
ctagggatgg
ccacccaatg
tgatctgatc
gacaggatag
gctttctcaa
ctggttagcc
aatattattg
ttgtgttcgg
gtctgagctg
atggttttca
gaatagttca
acagttggtg
cacgcctecct
gcaagcaagg
tctgctgcag
attatcacaa
gctgccttcc
tggagactgg
tggctcccta

tgtgaagctg
ttatttactg
tatcccccgg
gagccgaggt
attttatcaa
tattcacctc
ctcttttcat
catgcaggcc
cagaaaggct
ctgcagtgga
ggctgcttgc
gggtctctgc
ttattttgtc
gcttcctgag
gagttaccag
agtcttcagg
ggatgtagac
atgctagtta
aggatgttgc
tcatgagtat
ctgccaaggc
agactcttct
ggctgatggg
ccagggaagt
agcccaatct
gcttgtggaa
ctttcaggcc
ttcccattca
aattcatttg
ctgagggccc
gagtgcctac

aatctgttcc
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gaatggcagg
gtcttttatt

caggcaccag
cacagccttg
ggtgaaaagt
acagcctcac
ctataggaat
tgaatctggg
gtctacaggt
gtgccagggg
ctattggggt
tgtgagaaac
tcacttagtg
agccagattg
gctctgggct
tctcctagec
tctgtgagaa
tgctagtatt
aggcagtgat
ggcctgagtt
agatagaaaa
tgggctagtc
gttatgttcc
ggagaatagc
cactcttgca
ctcagtctta
acacccctcc
cccaccagat
gaagcttctt
ctgtgagata
aagactcttc

agctctaggt

gatcccttga
tactgagttg
ttgtggctaa
atgagggtgg
gggagcttcc
tcctgtccta
gttgttgttc
gtttgctcct
gtatccatgt
gaacaaggac
ataggtgcag
tacccactag
attccttgat
cagtgactgt
ggtgctggeg
atgtatacca
tccctgattg
gaagttgcca
attagctgtt
ggttggcctc
ataccatcaa
ttgccacagc
agaggggatt
cagtagtgaa
atgctgtgtt
ctccaggcca
ctgtctgeccc
tctgttcacg
tcaccttgtg
tagtcaggca
ctgctgctgce

aaggttaaat

cgcttatgtc
atgattcagg
ggcaagtggg
ctggaggagc
tcagctcccc
gcatttcagc
caagtaggga
cttgtgggcg
gtgttcctgt
Ttccttttcca
actttcccta
cagaaagatc
gtggtgttct
tattgttctt
aatgtctgca
gcacctgctc
tagataggtg
cgtggacaga
gttttctcct
cagccaggag
gtgggggcag
cactatgtag
atggctgecct
aggcttcacc
aacagcacca
tacacttccc
acaaggttcc
caggttcatg
cccccteect
tggcttccct
Ttctactttt

ccttctctca
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ctcctctcat
cttcaggaca
tagatgtaat
tctcaattag
tgccaagtca
tattcagatc
ggaactgtga
atactcaccc
gggggaagcc
aggcccttca
ctgcacctgg
tgaaactcct
cctcttteccc
ctgggtctag
aagagaccgg
tggtggaggt
tagtgtgctg
ctaaggacct
tcctgggagce
gtggtgtctt
gattaggcgg

gatggggagg
ctgtggcaca

cagctcccac
agtttagatc
cactgagaaa
tgtgctcata
ccccctcaaa
aattctgctg
gggtttgagc
gtgtttcacg

tgatctggat

32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260



tttcagattc
ggaactcatt
ggatctgtga
ttcacagtct
ctgcctgcta
ccatcttttg
ttttgaactt
aaaagcttat
aagcaggagt
gatggtcact
gaaatatttt
gcactgatac
tgtgttcttt
tctacagaat
cttactcttg
tcccagcatt
tggccaagat
tacacacctg
aggcggaggt
gactccgtct
ggaaagcaga
aaaatcatgg
catgggtata
ccggcttctc
aaaaattaaa
tgaaggcatt
aattgcttat
ctagttggtt
caatggaaga
cacccacccg

ttttaatgaa

cccagtgagg
gctttttgec
attctttcca
gagtctccac
tctgccatct
tttcttctga
tcatggaaat
aaagtgattc
ggcaagtcct
agatttagga
acaaactata
tagaattttg
ttctccegcet
aggttagacc
accaattagg
ttgggaggca
ggtgaaaccc
tagtcccagc
ggcagtgagc
caaaataaat
ggtattttta
gactacgtca
gtgcttaaat
ttgaaaaatg
caaagtaaac
gtcatttgtg
ttccacatcc
tgtgaaatca
gaaactccat

gggctaagag
gctttccecct
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atatgtgttt
tgtctcacag
ttttcctgat
acactgttct
ttcttctgtc
cttggttcta
ttattcccaa
attaaccaag
ttgccttcat
ataaaggact
tatattgaag
tgatcaacat
ggctataggt
agattagtgg
ttagaaattt
gatacgggca
catctctact
tactcaggag
cgagatcgtg
aaataaataa
aagctctcag
gaagttctaa
gccttttaaa
gaaatattag
gagtctccgt
aaaactaaac
agaaaagaga
aagggaactt
ctcattaata
ggagggaggc
ctttcattat

ggaggcaggt
agtttgcagc
atgatcctgt
gtccatccaa
cccaatcctt
ttcactgaca
tttatatgga
tatttactga
ggagattgca
ccagcataaa
cccaaactct
gttggaataa
tgctttaatc
tcttcaactt
cgggccacac
gatcacaagg
aaaaatacaa
gctgaggceag
ccactgcact
aaattaaaat
gtgatatatt
ttataaatct
tttgttacca
gcaacagttg
ttcatttgtt
tagatggtct
cggtaaacaa
aatctttgaa
gcaggactcc
ggaagaggac
ttcttatttg

tttcccccat
agcctgtcac
ggtggttctt
gcaggagatg
ctctttagat
ttcctctcta
aataattccc
ggtgctaaaa
ttctcttgta
acactgacac
ggtttattgg
gaagtcagaa
tctgagctgce
tggctgtata
acaatggctt
tcaagagatg
aaattagctg
gagaatcgct
gcagcctggt
tagaaatttc
tctgttttaa
ataggttagt
acatagaaaa
ggcttatgtt
cctgttgect
ttaaaatctc
actatacctt
tatggaaaaa
acagactgct

ttaattcatt

ggagctggat
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tcacactttg
ttctttcaaa
ggaaaaaagg
tatgttagcc
agctgagata
tcaagtagat
aatttatatg
gtatactctg
aatcttacat
ttctgctgga
taaaggagta
gacttagatc
agtttcctca
ttagaattat
acgcctgtaa
gagaacatcc
ggtgtggtgg
tgaacctggg
gacagagcga
ctggtggaga
ggtaggacta
tttctccagg
aaaaaggttt
tctgagtggt
tcctggetct
caattatttg
tatctgtaag
tcccagggtc
atggaaaaga
ttctgggcat

cattagttgg

34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120



gatgtgactg
tcctgtgatt
tcttcatggt
gtgtggtttt
attttacatt
tgaataatcc
tggcatatat
agtgttccaa
aatgttatta
ttctcttatt
aactgttttt
tatattaaat
tcttttgatg
ctttatccta
tagtaagcca
tctttgttgg
tgtaatatca
tactgatgta
tatccataga
ggacaatgag
acttcaaatc
gacacataga
atctgatctt
aatggggctg
ccatataaaa
aaaaaccctg
catgacaaag
aaatggaaac
acagcctaca
cagaatctat
gcaaaggaca

aaaaaatgct

gctttccctg
tactgtggga
ttcttgetgt
ttggcaactg
ttataggttc
tttgtgcctt
gatggcaata
gtgatttgcg
tttcctggtt
tcaaaattag
ggtaaattcc
attaattttt
ttgtttatac
gcctatttcc
agcaaactac
gaaaatggac
aataaaaata
ttcatagtga
gatttttcca
aatgtttttg
atactacaag
caaatggaac
tgataaagtt
ggaagctagc
aaatcaactt
gaagataacc
atgtcatgac
agattaaact
ggatgggaga
aacaaacttg
ttaacagaca

caatatcact
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gggagcaaaa
agtctcccag
gtctctctga
cctggcattg
aaaatatgca
gttaaatttt
ataaaaataa
taaatatcaa
tataggtgag
gggaagtgag
aatgtgtatt
tcatagtccc
atggtggatt
tattcttacc
ttactagcca
aatacctaac
tatttccttt
tgcagaacat
ctttagagat
tctctctgaa
gctacagtaa
agattagaga
gacaaaaaca
tagccatatg
gagatagatt
taggaaatgg
aaagatgtca
aaagagcttc
aaatatttgc
aacaaatcaa
tttttcaaag

aatcattatg

aggagattaa
gttcttccct
gagcaagtac
gatttaagtg
cttgaattct
aaaaagtcac
cacacttatt
atttgttcca
gaacacagag
atacattaac
gattttcaca
tcaaggtgct
acagaattcc
ccctgcaaag
catgaaccta
tcaactcata
ttcctagaag
aaaatgttta
ttaatcccat
actgaggctg
ccaaaacagc
gcccagaaat
agaaatgggg
cagaagattg
aaaaacttaa
cattctcgac
aaagcaattg
tgcacagcaa
aaactataca
caagcaaaaa
gaagacatac

gaaatgcaaa

cagaggtttt
tcgcttctet
ctgggtgaaa
ggtatatttg
gtaggacctc
actatcaaca
gtccacttta
cacaattatc
gctcaaagca
ctgtataacc
aagacaaatc
tactggctat
atgaacataa
taaaaagttc
ctagcctctc
aggatatttc
atacccatgt
ttcttttgct
taaaggtttt
aaagttgatt
atgtcactgg
aatgccacac
aaaggactct
aagctggacc
atgtaaaacc
ataggacctg
caacaaaagc
aagaactatc
tccgacaaaa
acaacccaat
atgtggccaa

tcaaaaccac
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gctcgcttct
gtggccttca
aaggctgagt
aattactaga
ttacccaaat
ttatgacata
atgtgccagc
ctatgaacta
gctatttgat
agaccttgtt
acaccattgt
attgttactg
aaaatcttga
aaaatagcgt
tgcctcagtt
tagaatcagg
atatcttagg
tagcaacaac
tagattgatt
tcattctctc
cacaaaaaca
acctacaaca
ctattcaata
cctccttaca
taaaactata
gcaaagattc
aaaaattgag
aacagagtaa
gtctggtatt
taaaaagtga
caagcatatg

aatgagatac

36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080
37140
37200
37260
37320
37380
37440
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040



catctcacaa
ttgtagagaa
aatgtaaatt
tagaattacc
cgttttacca
ataacaaaga
tgatacatat
gcagcaacat
accaaatacc
aaagaagaga
gattaacaaa
accaaacccc
taaaagttaa
agggctattt
cctaatccgc
gagagagact
tggctcttat
cagattcaca
aggagctggt
gctcttacaa
tgaggagtgg
accttgatcg
tcacccaaac
ggttacttaa
tactagctat
tgctgtgagt
taagcactta
actttgacgg
actgcagtaa
caccatccat

ttaataggaa

gtcagaatgg
aagggaatgc
agttcagcaa
attagaccca
taaagacaca
catggaacca
ataccatgga
ggatgaagct
acatgttctc
gcaacagaca
ctacctatca
tctgacatgc
aagaaaaaaa
tttgtgtgtt
tagtgatgat
gcatgagaat
cattttttag
ggttgaagcc
aaaagttaaa
gaagaggaac
ccatctgcaa
tggacttccc
tgtagtattt
atttactaaa
cacttttact
tttaaatgaa
aagttagttt
tgcttgttcc
ttttgtatgt
caacccaaaa

atctagaaaa
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ctattaccaa
ttatacactg
ttgtggtaag
ataatcccat
tgcatatgta
aactaaatgt
ataccatgca
ggaggccatt
atttataagt
gtggggccta
gatactatgc
catttaccta
aatgattaat
tgctagctgg
gttctagcct
tggacccagc
ccacgtgtca
ctaacctcca
tgaattctta
agacacccga
gctcagaaga
gacctccaga
tgttgtggca
tatgtaagtt
agctaacaca
attgcttaag
ccaggaagtt
tctctggaaa
taaacttaca
gcaaaaaaag

aaaatgttta

aaagtaaaag
aaaagggaat
cagtttggta
tattggatat
ttttcactgt
ccttcaatag
gccataaaaa
atcctaagtg
ggaagctaaa
cttgtgggta
ttattacctg
tgtaacaaac
gagcgtgata
gcttgagatt
ttgaaattca
ctggggcttt
tggactcaat
atgtggctga
aggataggtc
gttctctctc
gagccctcac
actgtgagaa
gcccaagcca
acttaaaatt
ttacattttc
tactttgctt
tggaatggat
gggttcacct
tgtatatctg
agtgtttcct

ataatgaagg

aaaaacagat
gcttatacac
atttctcaaa
aaacccaaag
ggcactataa
tagactggat
gaaatgagat
gactaacaca
cattgggtac
gagggaggga
agtggcaaaa
ctgcatagta
ccagaacaat
tgataaataa
aactactact
agacaccatg
gtttttgtct
atttgagatt
tccaatccta
tttgctatat
caggaactta
ataatttttt
attattatac
tcaaatcctg
ttcaacttgc
atcatactgc
ctcacttatg
cccattagaa
cagaatgtta
aatagttaat

ctatattaat
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gcctgtgagg
tgctggtggg
gaactcaaag
gaatataaat
cagagacaca
aaagaaaatg
catgtccttt
ggaacagaaa
atatgaacac
agaggatgag
taatctgtac
cccccgaact
attatgatgc
gtcccattgt
actccacttt
gttcaaatct
cccagctecc
agggcctgtg
tagagttggt
gaggacatgg
agtgtctggc
gttgtttaaa
catgtaagca
gttctaactt
cgcatgcttt
tgatccatag
caaatggttg
tagtcctgtg
aatctgcaaa
agttggtagc

accaagtctc

38100
38160
38220
38280
38340
38400
38460
38520
38580
38640
38700
38760
38820
38880
38940
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900



atttgagttc
tgccataatt
tcatttgaga
cccaacatcc
aatatctggg
gaaaaaggga
aaaggaggac
actttgccct
tctaacctca
tagaataaat
tccagcttcc
cccaagctca
gtcatttctt
tgctttcata
ttatctgtat
gcagccagtt
tggaagggga
aggcctgaac
ggtaaggaga
gcagacccct
gtctcctgtc
tcatgaaact
aatgttcacc
gaagttactc
gtcatagctc
gagtcagaga
taaaatgaag
cacaaaaaga
aatatagatt
ggtctgtttt
tactcattat

cctttgtttt

ctgtcagtaa
agggctctgg
ggctcaaaga
caccattaat
atatgctttc
cagaggtgat
acagctgccc
cctcaaccct
ttatttcatt
ctttaacatt
tatcataatc
gcatttgctt
tggggaggcc
gcaccatgaa
ggctgtttca
gtgttttgct
catgaaaaaa
atctagcttt
atggaaaaac
ccaagtaaca
ctgtcagaaa
attccaggac
cagatacatt
tgttgaggat
tgtttctgtc
taagtttaat
ctaagcaaaa
gttgcaaggg
taaaccactt
caaatagata
tgaaagcaat

agatatttga
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ggaaatagtt
tgtgttttct
ggatcccata
catgctttgc
attcctagga
ttataagagc
cttgtaatag
aaaccctatc
cattatccac
tccccaaaaa
ctcctttttg
ttcattggga
ttccctgaac
tgtctccttg
taaatgttta
gttgattcta
gaaaaagtcc
agggaagcca
acagggaatg
gattccaaag
catggtaccc
aggtttcaga
tccaacccac
ttatttgaaa
attagattga
ttttcagcat
tttaatagta
gaaaacaaaa
tgtcataata
atgagattat
Tttctttttt

aaacaaaatg

atctttcgtt
tcacatggtc
ttcccaaagg
agatgaaaaa
tggacatttt
agttctactg
tggagggaag
tgtttaccac
gtaatattca
gtcacaaggt
gcagtggcca
gccccttaca
cctggaactg
gtggcagtcc
tcttcctecc
cctccagcac
actgcatgaa
gcttctagca
agcatcactt
agattgtgaa
agaggccaaa
agcagggtct
atatagacac
tgttggtttt
ttttcatgtt
ggccatagga
cttgtttaag
actttagctt
tgtaaatgaa
ataaataatt

tgtttctggt

tgtgtgtgeg

gttaatcaat
ttctaggacc
tatcttagag
ttgaagactc
tcttcttccc
agtgaaatgt
gaaggaggca
agtggacctt
ttaatgttct
ctgacacctg
cactgatctt
tcatgactgt
gatcatatac
ccagtaggag
aatagtctgt
agaatgtctc
gatttaatcc
ggacagactg
tctttaagac
tgttctccct
gctgctgcat
taaaaatgag
cgaatttaac
ctcttgtcca
tctcagcaca
atgatgaagt
attccttatt
tgagtaattt
ctattgcttt
accttatata
ttattatggt

tgtgcttttg
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gaagaccagt
taatgtaata
tccttagctg
cttgtctctg
caataaggaa
gggtcctagc
ggctggctgt
ttttctgaac
ccaaggctct
ccttcctttt
ctttcaggtt
cagcctgatt
ccctatcatg
aattctgtgt
cagcactttg
ttagtattta
agcgacactg
gtagggacta
tttgcctcty
ctggtatgca
aagcaagtta
tattaaatct
gatgaaagtg
tctgatacag
gactctctgt
cattcctcat
tacttttcta
ccttaattca
tttcaccaca
aacataaggt
taagagtgag

tgtgtgtgtg

39960
40020
40080
40140
40200
40260
40320
40380
40440
40500
40560
40620
40680
40740
40800
40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460
41520
41580
41640
41700
41760
41820



tggatatgtg
cagcacttcc
attgaaatgg
gggaactagc
aatgataagt
aaggaggtag
ttctttattt
tttatttact
Ttaatttaata
ttgagagaga
aatgttttta
cccaagatta
cagcagtata
aaatttgcgt
gacaaatagt
acctctttga
caaaacggaa
atcccagcac
ccggctaaaa
ggtgggcgcec
agaggcggag
cgagactccg
accttgttga
tcagagctgg
acttactacc
aacatttacg
actttctgac
tttatctgaa
gcagtggggt
agctctctgg

gtcaagagga

tatctaggga
tattgcatag
aaaatcagga
atacaatgta
tagtttcagt
atttattatt
aatttagaat
tttccattaa
agcagagttt
agctgaatag
tgccttgtty
tgagggttgt
aacatagaca
gcagatgaca
catctttctg
aggcctttta
aataccttag
tttgggaggc
cggtgaaacc
tgtagtccca
cttgcagtga
tctcaaaaaa
tattaccaaa
tactagatgc
tgctgctgac
atgtacatga
tcaaaaatta
gcagaaagtt
catgccatca
aagatggtag

aagagagaag

BIOL0226WOSEQ_ST25.txt

ggtcctcaaa ttcaaaaatt ataatacaag

ttttataatg
tgtgttaaaa
acttaagctt
attacattga
ttaaggttca
aagattactg
atattactga
tcttaggtga
acaagctcca
gccatatctt
gaaattttat
tggattttgg
atgggaaaat
gaaatatgaa
atctttagct
aaataattta
€gaggcgggt
ccgtctctac
gctacttggg
gccgagatcc
aaaaaaaaaa
aaaaaaaaaa
tcagtcttct
tcagagctcc
actgctctca
gttttctctc
gtaagtttgt
gaaacacata
attatgggaa

aaacaggcaa

gggatatata
atgaattagt
ttgaaaaata
Taaatatttc
tactaaaaga
Ttcatctctct
gataaataag
aaactaatca
tgatttagtc
ttaatacttg
aattagatat
gttaaatctg
caaatgtttt
ataaagggag
gtaattcatg
gtgggccggag
ggatcacgag
taaaaataca
aggctgaggc
cgccactgca
aaaaaaaaga
aagtgctcag
gacttctaat
tcagctatct
atgcgaagct
tttgtgttct
ttattttact
catgcaatgc
agaaggaagc

gtgtggagca

gctatgcatt
aattatatta
aaaaaaaaca
cagaataagc
ttgtaatatt
aagcatctat
gagtcctggt
tgtcctgcta
aatgatacga
cattgaaaat
ttaagtcctg
agaactattt
cctggaaaat
tggtagtggt
ttttatcacc
cgcggtggcet
gtcaggagat
aaaaattagc
aggagaatgg
ctccagcctg
aaaagaaata
agtcacataa
ttagtttgct
gcaagtggat
cccatggtga
aaatgaaagt
tttgaaattt
atggatgcac
tcagaaagag

gaggaaaagt
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gttgtaatgt
aaaatgcatt
agatctgaat
gaaaataatt
tataaaaaat
tacttaacct
gtaatagtgt
gaatgaaata
taaatgtata
cttcagggaa
aaaattacat
aattgattag
ttttgtacta
tttcaaatgg
tggactataa
attggatttt
cacgcctgta
cgagaccatc
cgggcgtagt
cgtgaacccg
ggcgacagag
atttagtgtt
cttgattcag
ttcattatct
gtgtttattg
atgggagctt
gtccttttge
tggagaattg
ggtgtgaatg
agtggaccaa

aggagggtca

41880
41940
42000
42060
42120
42180
42240
42300
42360
42420
42480
42540
42600
42660
42720
42780
42840
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680



tgaatccatt
tctgccatgt
ccatctttaa
atggctgtgt
ctgacttctc
ctagggcata
ttattttggg
ttgtttccta
ctgtaaagtg
agttataata
tcaagagttg
aacagtacat
aacagatttt
agaaagttag
ttttgaatag
tcaacttcat
gtttcctcag
atgtatttgg
cctccacgtt
cttccactat
atttcacgtc
tcaataatca
tcaagtcttc
ccgtgaagtt
ttttattttt
tggttgcatc
ggagttgtca
gcttggccat
acaatatcta
gtttctgtcc
aaaattactt

cccaagtggt

ctgcaggtgt
tatcttagtt
ccctaggaca
gtgcacacac
cactacaaag
gtaacacaaa
gcaaatcatg
ttgtcaattg
ctgggatttc
atctttaatg
acaagtagaa
ttggacagaa
ttttttgcat
gttaagggta
ccttccactc
Ttctccttatt
tcacatttga
gggactctgt
acaggtcctc
acctatcaaa
cactgccctc
gtctatcaac
gttcacaagg
gttgagcagg
cctctaggca
ttacccaaat
atcttaacaa
gcacactagg
caatatcaag
atttttggta
agaaaatgga

ttccttacct

BIOL0226WOSEQ_ST25.txt

gtgctgagtg
ttgttaaggg
tccctagagt
acaggatgca
aaaggaaggg
tggatgaatt
aagaaataaa
agcaactctg
tggtgctgtg
aaaagcagag
tagctgggeg
agaatttgat
gaaaataaat
taaagggatt
atccaaagtc
ttcagtgtct
ttgatccaag
Ttaattcatct
gtgcttcagg
ttcacgtttg
tcgacctctt
tgaaaattcg
tggtctcctt
tcttcttcca
agctttattc
ggaatgcaat
atgactatag
gaatggtcag
gttcaggggg
cagtagacag
aagcttataa

agtcaccact

actggaagaa
tataaagaga
ccctggcaga
cttactaatg
aatgtgaccc
aaactgttta
aaaggaagag
tgaacatctt
tgacaaagtc
gggtcccatg
cagaggctgc
tttcttatac
ctttattttc
gaagaggttt
atctcttttg
gccactggat
tcactgcaat
ttgacaattc
ccactgtaat
ccacgagaat
ccaagaccac
cctccttcac
tctggtcttc
acttgtctta

tttgattcct

gggaattggg
ctggcgtgtg
aacagactca
tatagacagt
ttaaggtttt
acattcataa

taaccagaaa

ggaaaagaac
ttgaagagag
actaataatc
tctatcatta
tctttccagg
aatggtgcac
attctctttt
aaagataaag
cggttccttt
gtttggaaca
tgtcaagttg
tgaatgtgat
agttattacc
ctacttttgc
gaccctcctc
gatgttcttc
tataagatat
cccagttgtg
gtgaaaaaaa
caaatccatc
catgaccttg
ccctttcatc
tatcagttat
ttccttcttc
ctatccagga
agcttgagtt
gtgtccatca
acagaggtct
aaggaaaaag
ttcttttgac
gtgaattgtt

tactagaata
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caaggaagtc
tttaactagg
taaattatga
tgagtatctt
ttagaagtaa
tggaatatat
gagaaaaagt
aatgattatt
tgtctaagtt
agtatctgag
acaaagccag
gatcttgaag
caccagtaag
ccagtcctta
ttttacctct
accttcaggt
ttgtttctga
agatctgcta
agatctatca
tccttggecc
aataggtcgg
aagtggcttt
tttcccttca

tttttgtgtt

agggggctgt
gtgtggagga
atccttgagg
ccagagcttt
gccatttect
tagcttttaa
gaattgctac

cacggttcaa

43740
43800
43860
43920
43980
44040
44100
44160
44220
44280
44340
44400
44460
44520
44580
44640
44700
44760
44820
44880
44940
45000
45060
45120
45180
45240
45300
45360
45420
45480
45540
45600



ccagaattca
aacaaaatta
cctaagaaag
gtcgttgect
ttgtgttttg
taaaggaaga
tgctggaagt
tgaggtgtga
cagtgtgggt
cattacacat
tacatgtgaa
tctggtggac
aaggtttctc
ttttcccaaa
gatttgcaat
tgtggatcct
tacatttaca
aactaaaggc
gatatacagt
gtttctgtcc
tcccacactc
ggtttgcact
agctgggttt
ttacatttct
acttatctga
tcacaagcct
atgcgggggt
ttggtttcag
ctggggccca
agttttcttc

tggcttctct

accaggcaga
agcaaaaaag
ctacattcca
tcaggtgctt
tgctgcattc
agaaaacagc
cttcctcttc
gttggaaatg
tctctggtgce
gtaaggtttt
ggccttccca
aaaaaggcaa
tgcagtgtga
ctcacactca
ctgcgtaaag
ctggtggaca
gcatttttct
tttctcacat
cagatttgaa
agtgtggatt
atgacattca
ctgactaaat
tcggattgtt
ggtcttcctc
aatctttcct
ctcttaactc
tttcagcttc
caccttttct
gactttgatg
ttcctectcc

caattctgca

BIOL0226WOSEQ_ST25.txt

taacctgcect
acctttcccc
tttcagaaaa
actttctgtt
ctgaaaactg
aaagaggtgt
cttacttgtt
aaagctgcac
accgtgaggc
tctccattat
cattcattac
gagagctgac
attatctggt
tatggcttct
gctttgccag
atatggtttg
gtaatgtgga
ttactacgcc
ctctgattga
ctctgatgca
aaaggtttct
cctttcccac
aacagtgtca
ttctttgaag
ttccctectt
aggtccttaa
ctcacgtatc
tcctcttctg
ttctcagagt
tcctttttca

gtcatcttct

attgctcaag
aaatacaatc
catgaccact
ttctttaaat
Ttaacttttaa
ctcatttggg
gttcaacaag
cacacttctt
tcaacctctg
ggattctctg
acacaaaagg
tgaaggcttg
acataataag
caccagtatg
aatcgttaca
agctcccagt
gtttctggtg
taaaggtttt
aggctttccc
catcgagctt
ccccggtgtg
acatgctaca
gaattaaggc
ctttcaggta
attctctgcc
ggatcagctt
tcagtttttg
atccatcaag
gcacttgttg
ccttcactgg

ctgctcagca

caatcatcag
attactttgt
taaggtacag
taactgctga
ggacataggc
aggcagaagg
atgggttctg
atattcatag
tctgaaggcc
atgaataagt
aagatctcca
cccacattca
gtgtgaaaaa
gcttcgctga
ggcagagggc
aaatgttttc
ccgagcaagt
ttctaaggag
acattttgag
tgcactctga
gattctctga
atgtaaaaga
tgtattttcc
agtgacagtc
tctttaacat
tctggattct
gaaccagtaa
gcctgtctga
gctggatgcc
gcggceatggg
ggggaacgcc
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agtttttaaa
atgacccatt
ttaaaacaaa
aatgtttatc
ctcatcttta
ttatgaccaa
tggtgtcgca
ggcttctccc
ttcccacact
aggtatgagc
ctgtgaattc
ctgcagtcat
caactaaagg
tgtacaataa
ttctccccag
cgacactcat
tgtgagctat
aggttttttt
caaacataag
atgaaggcct
tgcacaacga
ctttcgccca
cacagatttc
attcactatg
gttttctttt
tcctaatatg
ctgaaggttc
cgaaactccc
tgatctggga
cctagggcca

tatagctggg

45660
45720
45780
45840
45900
45960
46020
46080
46140
46200
46260
46320
46380
46440
46500
46560
46620
46680
46740
46800
46860
46920
46980
47040
47100
47160
47220
47280
47340
47400
47460



agctgcccag
tttcctccca
ttcactggct
acaatgaccc
tcaaccacgc
agctagctat
tggccccaga
cctcgaaggg
tgaagccttc
ttgcagcggg
acaatttttt
aaagtctcta
tagataatac
acttgagaca
cactgttcac
aagtaaatta
ggtggggtgg
taaggagatc
actgtctgcc
ttgctgtgct
cacaagacct
cagcaggacc
gacccagagt
tgggaaatgg
tttacctggg
tctttctgtg
tcagaaaggc
Ttaagagtggg
actactaata
tgtcaataat
tatataagat

tatatttata

cacaggtcaa
gggccaagat
ctgcagcagg
ttattccttc
caacgctgga
ttgcctgecg
gacgccgccc
gtccgattag
ctgtaactgc
ctgcgccgag
tgaaatccgc
aaatggagtt
tattgtagaa
agacccttat
tggaataggt
tttcttatat
atcatgcaga
taggcttcac
tcagcctatc
cctacagttt
cttcctctga
agccagtctc
cccaggacac
aggtgctggt
ctgttgcttt
aagttcctag
atgttaagag
gagaaatata
taattaataa
aaaatattat
ataattatat

tatcattata

BIOL0226WOSEQ_ST25.txt
accccatcta agctttatgt ttcaaaagct

gagtattgcc
aggctggggag
tttcttaagc
gggcagcggyg
ccttggagtt
ccgccagctt
ttgtcaaata
ccaggcatga
ccaagagcgc
ctgtaaatgt
atgtttaatt
agaagcttct
tgtctgtttt
gggtccaggg
ttttatgtat
ttgggataca
attttcactt
ctggagatgt
gtctctgcca
ccaggattca
ccagacccgg
ttggcctcaa
gccagaacaa
attttctagc
ggacacttaa
ttagtctcac
tgtgtgtata
tgtgtgtata
attaatatat
attatatact

taatgtatta

tacgtgcgca
accaggacct
accatggacg
ttcttgctgt
ggtctgggtc
cttttttctt
actggtcgaa
tggttgctcg
gtgcttcagc
caggcaaggt
atgactttat
cttgttctgg
attatttact
aacttaggaa
acaaatagtt
agagacagta
ctggaatatt
ccttgtggtg
gtcatgtcca
ggcaccttct
ggtagtgcga
ttcccgtgac
aagcataagc
tgtttactga
cggagtgggg
agtaatttaa
tttgtgtgtg
aataatatgt
gttattacat
attatattat

catgtattaa

gctgagaggc
cagctcctac
gctgcgtctc
ctttctggga
gcagcctgag
gttctctcct
tcggttggtg
gcggcacatt
tcttcccaga
aaatttcaaa
gacaaattaa
gaaagagaga
gctaacaaac
agcctaatgg
gataaaggag
Ttaattattca
ccactttgac
ggagaggacc
agccccttgt
cagaaccttc
agaggagagc
acctatatca
tgtgtttctc
tttttagaag
acaggtattc
gtctcacctc
tatataaata
aaataacata
taatatacta
atctataaca

tatatattat
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tcttcttgag
ccgaccagag
tggcacgaga
ctctttcctg
ctccttgegce
ctgccgctct
gccttcagca
accaggcagc
cctccacgga
agatcgaaga
atgaattttt
aagatagttc
cagtttggaa
tgcattctct
gaagtgagaa
gaagtgtagt
caattataga
agaacagtct
tgctttctec
cttagtgcct
attcccctga
agactcctta
cccagacaac
aagtttggac
cataaaggtt
cttttgtctt
ctaaatgggg
atatatatat
ttatattata
tatattataa
Ttaatatatta

ctatatagta

47520
47580
47640
47700
47760
47820
47880
47940
48000
48060
48120
48180
48240
48300
48360
48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
49020
49080
49140
49200
49260
49320
49380



aatatatggg
ttgcttagaa
cacctgaaga
atagatttcc
attgctgtgt
caatcagtgc
ttccagagca
aaggatcttg
gtgctcaggt
gagtaaaaaa
Ttccattttt
tctggctgta
ccaaattttc
aacatctgag
tatactttga
ggtatagcac
cttaacgttt
aggcatccac
tttaaaaaat
gcagtttttg
ctacttatct
acacacatag
ataatcttta
atgattttat
ctttgtttaa
gcagcttagg
cactgcccag
ctgatgaaaa
catttatcta
ccaacattgt

aagaggtctt

gtgtgtattt
tcatgctttg
atatttcagt
cgcagaatct
ccaatgcttg
cttcttgttg
aaattctaaa
ctttccatga
gtttcttact
tgccactcag
ccttattact
attattttga
ttatttgtga
tacctttctg
tgtttttctg
ttttttgatt
caggtaaata
tctatgttca
atgaggactg
atgtactaac
aaacattatg
aaaagtcaga
ttaaattagt
atttgttaag
ataataaata
agtttttcta
aaccctaatg
acaatcaaca
atggcttagt
gcagaaagtg

ttgcaaaatc

BIOL0226WOSEQ_ST25.txt

gtgtatacac acacacacgc acatatatat

caattattaa
tagccaaagg
tgggttatca
cttcgttcat
attagcacta
cttacagatt
ggtccattgt
cagctgaagg
gagagctgct
ccatgtcctt
aaaaaatttt
gagtacaagt
ttcctgtctt
aggaagtaca
tgctcttgtt
attccaacag
aaatgccatg
gaaggagaag
atatacactt
ctctcagagc
ctgcctagtt
Taactttcct
tgcctagaac
aaatgacagt
aagtaacaga
gagaactata
ttattaaaga
cagcaagtaa
attaaaatgc

tgatgatgag

ctgctttttc
tgagaatccg
tttcatcaat
atgaaatttg
atcaccacaa
agtttgccgce
taaatggaaa
actaatgaat
tctgtgactg
gaggagttta
cattatactg
cactatttac
cagctgggcc
Ttttcctttt
ctggcaatag
ttgtgactgg
ttttgagtga
ctactatttg
atgatgcaag
atgtggatag
cgaatcccag
gtgcctcagt
tgtagctggt
attgttcata
atcatttaat
gctcttaagg
caggatggga
ctaatgccta
aaaagaacat

cttgttgatg

Ttccttccect
aattcatatt
aacagttatg
acttttggcc
gatccttcca
agcccctagc
tgttcccctg
ttagtttgaa
cattgccttc
ttcctttata
gacattttgg
actatggtaa
agcactaagc
ccctcagatt
gtcaactggc
aaggaattca
tttgtccttt
aggaactaat
gagtgtgatc
gtagcatagc
cttcatcact
ctggttttcc
ctgcaacaag
tggagaaaca
ggcaggaaca
gtgatgtggg
gagagtggga
ctttgggect
tcacttaggc

ttgagttgac
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cctgcattgt
tcatctaata
tgtattccca
cagatgttct
attcaaaaag
atagtaaatt
cctacactgt
gctctatgca
tctaaatttg
caacctgctt
gcttttgtga
attaagtcct
actgcatgca
tggaatagcc
cctggtgect
tttcatggtc
aatcaactca
ggttagtaac
ggaaaatcaa
gttgaccttc
ctagtggtta
tgctagctat
tgaggattaa
tactatacgt
ggggtcttag
acaatattat
gagaaataca
actcgtcatt
tgacactata
tgggataaac

aaactatgca

49440
49500
49560
49620
49680
49740
49800
49860
49920
49980
50040
50100
50160
50220
50280
50340
50400
50460
50520
50580
50640
50700
50760
50820
50880
50940
51000
51060
51120
51180
51240



gcaggtcagt
gattatttta
gcttatgttc
catttgacac
caaaaaagaa
aagtctagat
gccagaatac
agtggaacat
ttattcttgg
caaatataag
taagggaaag
gagctctagg
ttccttgtgt
aggttggtta
tatgacagaa
aagtgaaaga
gtattataag
gaattcatgg
gtagtttctt
ggagtgcaac
tcttgactca
ttctctatag
accagaattc
taatgaggcc
tattgaaaag
gaggctgagg
aaaccccgtc
cccagctact
atgagctgag
aaaaaaaaaa
gcactttggg

ccaacatggc

gggggggtga
agatgcttta

tcatgttctg
agttgccccc
gtatatatat
gaaatgtttt
tggcagggca
ggtgtatagc
ctgcttccag
gaagagtttc
agcttcttgt
gattagactc
tccaagattc
ctctaaataa
tgagatttac
ggtatgaata
tctgtgttgg
cagtgatcag
tttgagacgg
ggcgcgatct
gcctcccgat
atagaaataa
agcctaactc
ttattcttaa
tgtctgttgg
cgggtggatc
tctactacaa
cgggaggctg
attgtgccac
aagaaaagtg
aggccaaggt

gaaaccttat

BIOL0226WOSEQ_ST25.txt
ttatcataaa attccatccc ttaaacatct

cttctggaga tgtatgcttt acttctactt

gttttatatg
agaagttaac
acaaatagtc
aagagggata
agaaattatg
ccataagaat
ctgaggagtg
tagatattaa
gagtagatgt
cttctgctgg
tgttactcta
tgttaaaagt
cagagaagca
acctaaagat
gtgtatagta
tagaatatgt
agtctcaccc
cgggtccctg
ttctaagtgg
tttgtatgct
ggtgaattca
ggcaaagctc
ccgggcegeag
atgaggtcaa
atacaaaaat
aggcaggaga
tgcactccag
tctgtctagce
gagtggatca

ctctactaaa

taattggtca
tcatttgtgg
atagtagacc
ttgacaaatt
ccaaatagta
ttgaaggatt
gtggatgggt
aatcaatttc
gtttaggtgg
ataggaggta
tgatttcatg
cagtgtatgc
gttaagtcta
aatatttttc
gggcatcacc
agtttaacaa
tgtcaaccag
caacctccgc
agagttatga
aggtatgtgt
tggcagtgaa
agaaaagctg
tggatcacgc
gagattgaga
tagctgggca
atcgcttgaa
cctggtgaca
caggcgtggt
cttgaggtca

aaCacCaaaaa

tgagcttaat
attgtataaa
acatctcagt
agagaacatt
gaaagagaat
gtcactggta
gactaaggcc
caaagaaaca
ggccagatga
caaccaggtc
acttggatgt
cttaagattg
agaatgaaac
tctgtagata
agaattcacc
tgaggcctta
agctttgccc
ctcccaggtt
atggcccaaa
tggatatata
cactgcaata
ataagcaaat
ctgtaatccc
ccatcctggc
tggtggcatg
ccatggatgc
gcaagacttt
ggttcatgcc
ggagttcaaa

attaacagga
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acaggaagat
agagaatctg
ttgagccaag
tgctattgca
taatggcttc
agaagcattt
tagatgccta
gaataagatg
tataagagag
gcctggectc
acaagctcct
atcccagagg
cacctccctt
ggtgaattgc
tactgtttct
gaaagaattt
ctaactgggt
tcatttctaa
tggaactctt
caaacaattc
gataatattt
gcaggacatt
tgtggtttaa
tagaaaggtc
agcactttgg
caacatggtg
cgcctgtagt
agaggttgca
gtctcaaaaa
tgtaatccta

accagcttgg

tgtggtggtg

51300
51360
51420
51480
51540
51600
51660
51720
51780
51840
51900
51960
52020
52080
52140
52200
52260
52320
52380
52440
52500
52560
52620
52680
52740
52800
52860
52920
52980
53040
53100
53160



cacacctata
gcagaggtag
actcagtctc
aagagagaga
aagaaagaaa
caaagtgtct
tggtttagga
ataagacacc
gttatttctg
gaagatactg
gattttagtc
gaatgcttat
tttttaggaa
ctatttaata
ttttaaacag
ttgcaacttc
gattataggc
tcaccacgtt
aagtgctggg
cctcctgtga
ttatgcttgg
gtttataaca
gcagagaccc
ttttataaaa
cttccaattc
tcatgcgcat
accaaattgt
aatgagtaac
gtcaaaatgt
cagtgggaaa

aaggatatca

atcccagcta
tagtgagcca
tgaaagagag
aagacagaca
gaaagaaaga
gtctgccaac
tggcagtgtg
ctctgagagg
aataaagcat
tttgaacaac
actaagaaca
acaagacaat
catatatttg
attttctaca
agtctcgctc
cgcctcctgg
acctgccacc
ggccaggctt
attacaggtg
aaatttaagt
gctggaattt
gaggcagatt
cttccagggt
attgcaaaac
aactttccct
tttgtatttg
ataagtttca
aatttggaaa
gatggggaga
atggagcttt

tgaattgaga

BIOL0226WOSEQ_ST25.txt

cttgggaggc tgaggtagaa gaatcgcttg

agattgtgcc
agagagatga
gaaagaaaga
aagaaagaaa
ctgcttccac
ctctacctgc
cttgcaaata
atctgcgtgt
aacaacaaca
cgaagaggaa
caaagaggaa
tttacaatat
acattttttt
tgttgcccag
gtttaagtga
acacctggct
gtctggaact
tgagccaccg
ctttctgtgg
ccctctaggt
tgtgaaacta
cctggaagga
ataatgtgtt
cctttctcct
taattatgta
ggccctaaaa
ttgcctgtgt
gtgagagtaa
ttccccectce

aatatacatc

acagcactcc
aagagagaga
aagaaagaaa
gaaagaaaga
aaaggcccct
tgtctggtga
ccttcagaat
ctgtctgacc
aaaaaaggca
cattttgata
tgggtagttt
attttttctt
cttttrrtttt
gctggagtgce
ttctcctgec
aatttttgta
cctgacctca
cgcccagect
gttaaaggga
ttggatgtaa
taggagttga
accctgctaa
tcagccatga
Ttccctttcta
Tttt
acatggatct
agcagaatca
attggaatcc
tttagggttc

agattcatca

aacctgagca
gagagaaaga
gaaagaaaaa
aaagaaataa
cttctgattg
gtagtcagga
caggcagagg
taagcctggg
gggaacttaa
atatgtactc
tctaaagagt
ttttcaccct
ttttgccctt
aatggtgcta
tcagcctecc
tttgtagtag
aggcccacct
gcccttgatt
actggtaaag
tgaaggcagt
agcctgaggg
tgtgttatta
ctggttaaga
gttgggtggc
ttcttaaaaa
tccactgggt
gcgaaaagtc
ataatcccaa
attttaaaga

gattaaaaat
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aaccgaggag
acagaacaag
aaaagaaaga
gagaaagaga
agaaagaaag
tagaagtgcc
ttggacttct
tctttggcca
aaccacgatg
gagagaaatg
tatacaaaca
aaaacctgta
tgatttttaa
tteetttttet
tcttggctca
gagtagcttg
tgacggggtt
tagcctccca
tttaactatc
agcactggat
agagatttgg
tccctcactt
tggtcatttt
tcattgtctt
attaaagtgg
ggaccccccc
gtaggaatgg
agagtcagca
cagcatttga
attccatgca

tttttttttt

53220
53280
53340
53400
53460
53520
53580
53640
53700
53760
53820
53880
53940
54000
54060
54120
54180
54240
54300
54360
54420
54480
54540
54600
54660
54720
54780
54840
54900
54960
55020



tttttgagac
actgcaagct
gaactacagg
tttcaccgtg
tcccaaagtg
gtttttgttt
ggcacaatct
cctcccgagt
ttagtagaga
tgtgcctgec
Taaattcttt
aaatcatgat
cctctactac
actggccaac
tgtttcaggt
tcctttttge
aaaaaatttt
tgttacatat
gttaggtgta
tgtgtgatgt
gagaacatgc
agtttcatcc
ccatggtgta
ggttccaagt
tatagcagca
aatggtattt
actagtttac
cacctgttgt
atagtggttt
tttttggctg

ttgatggggt
attagccctt

ggagtctcgce
ccgcctccca
cgccaaccac
ttagccagga
ctgggattac
ttgttttttt
cggctcactg
agctgggatt
cagggtttca
ttggccttcc
ttaaaaatag
gagaaactcc
tttatgtaat
agaaattcaa
gttactacct
cttctactcc
attattataa
gtatacatgt
tctcctaatg
tcceccttect
ggtgtttggt
atgtccctac
tatgtgccac
ctttgctatt
tgatttataa
ttagttctag
agtcccacca
ttcctgactt
tgatttgcat
cataaatgtc
tgtttgtttt

tgtcagatga

BIOL0226WOSEQ_ST25.txt

tctgtcacca
ggctcacgcc
catgcccggce
tggtctgatc
aggcgtgagc
gagatggagc
caacctccgc
acaggcacgc
ccattttggc
aaagtgctgg
caaattctta
tgactgaaga
tataaagcct
aggaaagttg
ctaatagtct
atctcttctc
tactttaagt
gccatgttgg
ctatccctcc
gtgtccatgt
tttttttcect
aaaggacatg
atttgcttaa
gcgaatagtg
tcctttgggt
atccctgagg
acagtgtaaa
tttaatgatc
ttctctgatg
ttcttttgag
tttcttgtaa

gtacattgca

ggctggagtg
attctcctgc
taattttttg
tcctgacctc
caccgcgccc
cctgctctgt
tcccaggttc
gccaccatgc
caggatgatc
gattacaggc
aaaataatgc
gagaaattgt
ttttctaaag
agacttttga
atcagtaaaa
acacacactt
tttagtgtac
tgtgctgcac
cccctecceccc
gttctcattg
tgcgatactt
aactcatcat
tccagtctat
ccacaataaa
atatacccca
aatcgccaca
agtgttccta
gccattccaa
gccagtgatg
aagtgtctgt
atttgtttga

aaaattttct

cagtggcggg
ctcagcctcc
tatttttaat
gtgatttgcc
ggctttttgt
cgcccagget
aagtgattcc
ccggctaaat
tccatctect
gtgagccact
aaattgatga
tggaaaatga
ttcctttctg
agttcaggca
ccctgatagg
gtgattcttt
atgtgcacaa
ccattaactc
caccccacaa
ttcaattccc
tgctgagaat
ttttatggct
cattgttgga
catacgtgtg
gtaatgggat
ctgacttcca
tttctccaca
ctggtgtgag
atgagcattt
tcatatccct
gttcattgta

cccattctgt
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atctcggctc
cgagtagctg
agagacgcgg
cgcctcagcec
tgtgtttttt
ggagtgcagt
cctgcctcag
tttttgtttt
gacctcgtga
gcacctggcc
tgaattatga
Ttctectttt
acacagaaat
atttatatgg
ggatggtctc
Ttecttttttt
cgtgcaggtt
gtcatttagc
cagtccccag
acctatgagt
gatggtttcc
gcatagtatt
catttgggtt
catgtgtctt
ggcaggttca
cagtggttga
tcctctccag
atggtatctc
tttcatgtgt
cacccacttt
gattctgcat

aggttgcctg

55080
55140
55200
55260
55320
55380
55440
55500
55560
55620
55680
55740
55800
55860
55920
55980
56040
56100
56160
56220
56280
56340
56400
56460
56520
56580
56640
56700
56760
56820
56880
56940



ttcactctga
ttgtcaattt
atgcctatgt
ctaacatgta
tccagtttca
gaatcctttc
tgcggcatta
cagtaccatg
atgcctccag
ttccatatga
atggggatgg
attcttccta
ttgagcagtg
tctaggtatt
tctgtttgtc
cctgagactt
ttttctagat
aattgaatac
atgttgaata
gtttccagtt
attattttga
tgttgaattt
ttggttctgt
atcccaggga
cggtttgcca
aaattctctt
taaaatgagt
ggtaccagct
ctttttttgg
ttcagagatt

tccatttctt

tggtagtttc
ttgcttttgt
cctgaatggt
agtctttaat
gctttccaca
cccatttctt
tttctgaggg
ctgttttggt
ctttgttctt
actttaaagt
cattgaatct
cccatgagca
gtttgtagtt
ttattctctt
tgttgttggt
tgctgaagtt
atataatcat
cctttatttc
ggagtggtga
tttgcccatt
gatatgtccc
ttacaaaggc
ttatatgctg
tgaagccagc
gtattttatt
ttttggttgt
tagggaggat
tctccttgta
ttcgtaagct
caacttcttc

ctagattttc

BIOL0226WOSEQ_ST25.txt

ttttgctgtg
tgccattgct
attgcctcgg
ccatcttgaa
tatggctagc
gtttttgtca
ctccgttcgg
tactgtagcc
ttggcttagg
agttttttcc
ataaattacc
tggaatgttc
ctccttgaag
tgaagcaatt
gtataagaat
gcttatcagc
gtcctctgca
cttctcctgce
gaaagggcat
cagtatgata
atcattacct
cttttctgcg
gattacattt
ttgatcatgg
gagaattttt
gtctctgcca
Tccctetttt
cctctggtag
attcattatt
ctggtttagt

tagtttattt

cagaagctct
tttggtgttt
ttttcttcta
ttaatttttg
cagtattccc
ggtttgtcaa
ttccattggt
tagtagtata
attgacttag
aattctgtga
ttgggcagta
ttccatttgt
atgtccttca
gtgaatggga
gcttgtgatt
ttgaggagat
aacagggaca
ctcattgccc
ccctgttttg
ttggctgtga
aatttactga
tctattgaga
attgatttgc
tggataagct
gcatcaatgt
ggctttggta
tctattgatt
aattcggctg
gcctcaattt

cttgggagga
gcgtaaaggt

tgagtttaat
tagacatgaa
gggttttcat
tataaggtgt
agcaccattt
agatcagata
ctatatatct
gtttgaagtc
cgatgcaggc
agaaagtcat
tggccatttt
ttgtatcctc
catcccttgt
gttcactcat
tttgcatatt
tttgggctga
gtttgacttc
tggccagaac
tgcccgtttt
gtttgtcata
gagtttttag
taatcatgtg
atatgttgaa
ttttgatgtg
tcatcaagga
tcaggatgat
ggaatagttt
tgaatccatc
cagagcctgt
tgtatgtgtc

gtttatagta
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tagatcccat
gtccttgecc
ggttttaggt
aaggaaggga
attaaatagg
gttgtagata
gttttggtac
aggtagcatg
tcttttttgg
tggtagcttg
cacaatattg
ttttatttcc
aagttggatt
gatttggctc
gattttgtat
gatgatgggg
ctcttttcct
ttccaacact
caaagggaat
gatagctctt
catgaagcat
gtttttgtct
ccagccttgce
ctgctggatt
tattggtcta
gctagcctca
cagaaggaat
tggtcctgga
tattggtcta
gaggaattta

ttctctgatg

57000
57060
57120
57180
57240
57300
57360
57420
57480
57540
57600
57660
57720
57780
57840
57900
57960
58020
58080
58140
58200
58260
58320
58380
58440
58500
58560
58620
58680
58740
58800



gtagtttgta
atttgattat
atcttttcaa
tatttccttc
tgtttgctct
ttcctgettt
tgtgtcccag
tatttctgcc
ccatgtagta
gtggtctgag
acttccaagt
ttctgttgat
tgagttcaat
cattggggtg
actaaggact
agttagctct
tttgatcttt
tttctgtttt
gtctctgcat
ccaatttgcc
tatcattatg
gttgatgcag
ctggtaccgg
cctggtggtyg
acttatgaag
aatgttgaat
ttttagtctg
cattttttcc
tctcgaggag
tgctagattg
attctccccg

ccatatttct

tttctgtggg
Tctctctttt
aaaaccagct
agttctgctt
tgcttttcta
ctctggtggg
agattctggt
ttcattttgt
gagcggtttt
agacagtttg
atgtggtcaa
ttggggtgga
tcctgggtat
ttaaagtctc
tgctttatga
tcttgttgaa
gttggtttaa
ccatttgctt
gtgagatggg
agcctgtgtc
tgtgaatttg
tttcttccta
ttgttccttt
acaaaatctc
cttagtttgg
attggccccc
atgggcttcc
tgcatttcaa
tatctttatg
gggaagttca
tcactttcag

tggaggcttt

BIOL0226WOSEQ_ST25.txt

attggtggtg
cttctttatt
cctggattca
tgatcttagt
gttcttttaa
catttagtgc
atgttgtgtc
tatgtaccca
gagtgagttt
ttataatttc
ttttggaata
gagttctgta
ccttgttaac
ccattattat
atctgggtgc
ttgatccctt
agtctgtttt
ggtagatctt
tttccttaat
ttttaattgg
atcctgtcat
gccttgatgg
ccatgtttag
tcagcatttg
ctggatatga
actctcttct
ctttctgggt
ctttggtgaa
gcgttttctg
cctggataat
gtacaccaat

gttcatttct

atatcccctt
agtcttgcta
Ttaatttttt
tatttcttge
ttgtgatgtt
tataaatttc
tttgttcttg
gtagtcattc
cttaatcctg
tgttctctta
ggtgtggtat
gatgtctatt
tttctgtctc
tgtgtgggag
tcctgtatta
taccattatg
atcagagact
catgcgtccc
acagcacgct
agcatttagc
tatgatgtca
tctttacaat
tgcttccttc
cttgtctgta
aattctgggt
ggcttgtaga
aacctgacct
tctgccaatt
tatttcctga
atcctgcaga
cagacgtaga

ttttattctt

tatcattttt
gcattctatc
tgaatggttt
cttctgctag
agggtgtcaa
cctctgcaca
ttgctttcaa
aggagcaggt
agttctactt
catttgctga
ggtgctgaaa
aggtccactt
gttgatctgt
tctaagtctc
ggtgcatata
taatggcatt
aggattgcaa
tttattttga
gatgggtctt
ccatttacat
gctggttatt
ttggcatgtt
aggagctctt
aagtatttta
tgaaaattct
gtttctgccg
ttctctctgg
atgtgtcttg
atttgaatgt
gtgttttcca
tttggtcttt

ttttctctaa
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tattgcgtct
aattttgttg
tttgtgtctc
cttttgaata
ttttggatct
ctgctttgaa
agaacatctt
tgttcagttt
tgattgcact
ggagtgcttt
agaatgtata
ggtgtagaac
ctaatgttga
ttagtacgtc
tatttaggat
ctttgtctca
cccctgectt
gcctatgtgt
gactctttat
tcaaagttaa
ttgctcatta
tttgcagtgg
Ttagggcagg
tttctccttc
tttctttaag
agagattagc
ctgccctgaa
gagttgctct
tggcctgect
acttggttcc
tcacatagtc

acttctcttc

58860
58920
58980
59040
59100
59160
59220
59280
59340
59400
59460
59520
59580
59640
59700
59760
59820
59880
59940
60000
60060
60120
60180
60240
60300
60360
60420
60480
60540
60600
60660
60720



tcgcttcatt
tactgaggct
cctttaagga
agtttttaac
gtctgaagcc
ctggtgagga
tttttctgct
tgacgtacag
agacaggacc
ttgcctgggt
gctgcctgat
cagtccaccc
tgaggaggca
cttcaaagct
gtctgtgccc
gttggctcca
tggtgggcgce
ctagcaatga
tcctggtgtg
gattttccag
cttgcgcttc
acccactgtc
tggtaatgca
tattcctatt
attcacactt
agtgcagtgg
gtagctagga
ctggggtttt
accttggecct
gtctttttaa

tacaagttca

tcattcatct
tctgcattty
cttctctgca
ttctttgcca
ttcttctctc
gctgctttcc
gttttttccc
atgggttttt
ctcagctgca
atcagcagcg
cgttcctctg
ctgctggggg
gtctgcctgt
gtcagacagg
tgccctcaga
cccagttcga
ccctcecccca
gcgagactcc
ccatttttta
gtgccgtctg
ccaggtgagg
ctgcacccac
gaaatcaccc
tggccatctt
actctctctt
tgccatctca
ctacaggcgt
gccatgttgce
cccaaagtgc
ttatcagctt

tttcagcccc

BIOL0226WOSEQ_ST25.txt

tccatcactg
tcacgtaatt
ttggttattc
ttggctcaaa
aagtcatcaa
tttggaggag
catcttggtg
ggtgtggatg
ggtccattgg
gtggctgaag
gaagttttgt
gtgcctccca
tctcagatct
tacatttaag
gagggagcct
gcttcctggce
gcctecgetgce
atgggcatag
agcccattgg
tcaccccttt
cgatgcctcg
tgtctggcac
gtcttctgtg
ggctccteccc
tattttttga
gctcactgca
gtacctccac
ccaggctgat
tgaaattaca
gcaaatgaga

attggtgagt

ataccctttc
ctcgtgectt
tagttataca
cttcctectg
agtcattctc
gagaggcact
gttttatcta
tccttectgt
agtttgctag
aacagcggat
ctcagaggag
gttaggctac
caagctgcgt
tctgcagagg
acagaggcag
cgctttattt
cgccttgcag
gaccctccga
gaaagtgcag
ctttgactag
ccctgctttg
accccagtga
tcacttatgc
ccagatcaca
gacagggtct
gcctccacct
ccctggctaa
ctccaacacc
ggtatgagcc
aatctgccca

ttatgattct

ttccagttga
ggttttcagc
ttcatctaat
tagctcggat
catccatctt
ctgattttta
cctttggtct
tcattagttt
acgtccactc
attggtgaac
tacccagccg
tcaggggtca
gctgggagaa
ttactgctgt
gcaggcctcc
acctaatcaa
ttcaatctta
gccaggtgeg
tattagggtg
gaaagggaat
gctcgcactc
gatgaacccg
taggagctgt
cacttgtgat
cactttgtca
ctggagctca
tttttgtatt
tgggatcaag
tccatggctg
aggagcctga

atgagacttt

Page 36

tctcatcggce
tccatcaggt
tttttttcaa
tagtttgatc
tgttccattg
gagtttccag
ttgatgatgg
tccttctaac
cagaccctgt
cgcaaatgct
tgtgaggtgt
gggacccact
ccactacttt
ctttttgttt
ttgagctgtg
gtctcagcaa
gactgctgtg
ggatataatc
ggagtgacct
tccctgacct
ggtgtgctgc
gtacctcaat
agactggagc
tcttgctggce
tccaggctgg
agggattcga
ttttgtagag
cagtctgccc
ggcacttact
gcttggtgaa

aaagatgtat

60780
60840
60900
60960
61020
61080
61140
61200
61260
61320
61380
61440
61500
61560
61620
61680
61740
61800
61860
61920
61980
62040
62100
62160
62220
62280
62340
62400
62460
62520
62580



tttatttgga
ataattattt
caaccacttc
gatacccatt
ctcttagccc
aactgtatgg
agggtgaagt
gctgtgttcc
tgttgtctct
atagctctgt
ggatggatca
ttttagagtt
tgacatgtga
actttcaaga
ccttatgtag
gtttggaaga
agagggaggt
gataaaaatg
cttttgtctt
aaaggacagc
ggtgcttagc
agctcaccca
tgcagtttcc
cacagaggca
tatgaaaaat
tacggccagg
tacatactga
ccattatttt
ctgtccctta
tttgctttge
acccttcctg

ttagaattaa

catgttaaaa
tattggtatt
ctaaatgata
tagtgaagcc
atgtccataa
tcaatttagc
cagagaaaag
agggctagca
gtgcagagag
gcagaacgag
tgtttataag
ttcatactgt
cttcttacat
ctcatgtgtg
gactacaggt
tttccagaca
atgaaattgt
aaaaagatgc
cagtgtgacc
tgctttctge
ggggctcttt
cttttaaaag
tatggaaatg
gtccttctgce
gaaagggatg
caggaagaat
aaaatgaaaa
caggctgttg
ccatggtctt
cctttcctac
gtctagctct

ttgctaattc

BIOL0226WOSEQ_ST25.txt

aaaaaaaaaa
gataattatt
cctagttaac
aagcaatgta
cattgtcgtt
caggtctgaa
aaccttcaca
tttgactctg
agtactaagt
cactaagtag
tgtgtatcat
ggacatcctt
atgaagttag
tggtgtctaa
atccacatat
ttgtaaagag
aatgattagc
tttccttgca
atgctgccct
tcactcaggt
gatagagatt
gttaatcaaa
gaatcagttt
caagtggctc
aacacttcct
cctgagagag
acgattccta
agcattgttt
gctgttataa
cctttacctc
atttcatctt

ctcactgctc

agaaccgtgt
attgaggaat
acgttagggg
gcaagagttg
aacataaaga
ctctcaaaaa
aggtttgaaa
atttttatct
aggtactgaa
gtacttaata
aaacactttg
aaaaagccca
aagccaatga
ttcattaact
ccaccattag
taaatgcatc
ctgttgctta
ttctcttcca
gaggagagcc
ccactgaggc
caatatatga
agctcattgt
aaattctggc
tagaagtacc
tcagaaatta
gtctttactg
gcactgagtt
gaaaaatcga
attcacactg
tatggtcttc
cacttatgaa

tctaagcatt

gtttcttcac
agggaagtca
agggaatcga
agaaaaactt
taggttgcca
tcaagcactc
acacagttgt
tgtgcttaga
taatacttgc
atgcttgctg
ccttgaggaa
gaaaatgtat
aatgctgttc
aaaaatatga
gatattcttt
agaaataagc
gtcctggaaa
gaaatatgca
cagaactgtt
atgctccaag
attttacttt
agtgtattct
ctcagaacag
cgtaatatcc
tacctttgat
aaagttcagt
gcttaccctg
tctgagagct
ggctatttcc
catccggtaa
ggcttccttg

aataccccca
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aacatccaaa
tgtatgttat
atctgaaagt
ataaagggac
gagaaagggt
tcattctgtt
aacatactgg
accagcctac
tgtccagcac
gccagcacat
attgttttct
ctttatggat
tttggactga
ttcatattta
aaatctggta
attttccaga
tgtgaaatca
gcctgctgct
tttaaattca
acaggaaaaa
gagaataaaa
tcctttecta
caatattttt
atgtcaggag
tcctttactt
atttatgaac
tcaagtttac
aaatgagact
attccctaag
attttctctc
Tttttcctttt

tcatagcctt

62640
62700
62760
62820
62880
62940
63000
63060
63120
63180
63240
63300
63360
63420
63480
63540
63600
63660
63720
63780
63840
63900
63960
64020
64080
64140
64200
64260
64320
64380
64440
64500



catcataata
gctctttgat
ttcaataact
tgacttttgt
tcttttttcc
gtcattccag
tattactgtg
taaccaactt
cctggcactt
cgatgatctg
tataaaaatc
ctgatttcag
atggcaacac
gcaataggat
gagaattcag
catttcatct
ctctcaattg
actatttaag
atttcagatt
agagagcaaa
gcactttggg
aacacggtga
cacctgtagt
ggagcttgca
tccgtctcaa
ggaagagact
gagatagttt
tggtgaggca
aagcagttgg
ctttgcattc

cttctgataa

tgttttgtge
taaatgcatg
tgcccaaggc
tctagtgtgt
ttaggttgac
ggtcatagtc
catggagatt
cacgtaagtg
gttttaaatc
tttacctgct
acatgcagag
caggtcaggg
agctggtctg
gtcttctcca
tcgttctatt
atttcaggac
ctttttattc
atacatctaa
caactcagct
attaagaaac
agtccgaggc
aaccccgtct
cccagctact
gtgagcggag
aaaaaaaaaa
aatgagataa
ctccaggaat
ttgcagtatc
aggaggagta
taatgatgtt

tcacttacac

BIOL0226WOSEQ_ST25.txt

tgtagttatt
ccagatccaa
tacccagtta
tgccttctet
ttattctata
agccacatgt
agaagccagc
ctagcctttc
tgttctactg
ctgagaagat
ctctttctaa
tggggctcat
aggactacac
atacatcttc
ctcaggctga
cttgcttcaa
tctactgett
tgattgtaag
ggctaggaac
caagtttggc
aggtggatca
ctactaaaaa
cgggaggctg
atcgcgccac
aaaaagaaac
cacaaaagag
taacacagca
atccatatct
gggagaactg
ctccttactt

ttttcttctg

tatgtactta
ctttacagat
gaagagttat
agtcttctta
cattagaagt
aaatcagaat
tcacaagaag
attgatttct
aagtccatac
ttagatcagt
catagtttcc
gaatgctcca
tttgagaacc
tctggatatt
accctctcac
cttggctctc
tactaataaa
caaaattatt
taagtttctg
cgggcacggt
cgatgtcagg
tacaaaaaat
aggcaggaga
tgcactccag
caaatttaac
ttaacttctt
catctggttc
caggcaaagg
ctgtactttg
aaggactttg

tgttcatgtc

cttgtttttc
gagaaaaatg
ggacttcact
agaaaaacct
ttctaaattt
gcagttttac
acttaatttg
cacctccatt
tctaccccct
agttctcaaa
cgggactttt
ttctaacaag
tctgatttag
tatccttcct
cacgagcttt
tttgaatctt
actgttcctt
ttctctaaga
taatttggga
ggcttacgcc
agatcgagac
taaccgggcg
atggtgtgaa
cctgggcgac
tttttttaat
acatttctgt
actgacctga
tactccagca
aaacatttca
ttatgtaagg

acttcattaa
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CCcccttcttt
agctctgaag
ctgaatatgg
tgtcttcttt
taatcaaact
atagattcat
gaaagatatg
ctatattcct
tgctctcagce
ctttaatatg
cccaggaatt
ctcccaggtg
gccatcctct
ctccttctat
tatcccatct
ttatatcacc
tctcagttgt
atggtcgaca
attggcttgt
tgtaatccca
catcctggct
tcgtggcggy
cccaggaggc
agagcgagac
ggatgtgagt
agtctaatac
gtttgtttcc
ttttgtagtt
cagtggacta
atactttgtc

tcctgattac

64560
64620
64680
64740
64800
64860
64920
64980
65040
65100
65160
65220
65280
65340
65400
65460
65520
65580
65640
65700
65760
65820
65880
65940
66000
66060
66120
66180
66240
66300
66360



ttgtaatgaa
taatagtatt
gcgttggcaa
tcccaaattt
aaaatgaata
gagaaatccc
tttactcagt
tatattttaa
gattatattc
aaaggttatt
gttgatgata
ttaaccttaa
tgttttttga
agctgcatac
cagcctagtt
ttatgaactc
aacactgtct
tttcattccc
gttaactcgt
cccatccttt
atacaacacc
ctatagatac
attgatgtat
tatttcatgt
tgtagagggc
catacttgac
ctcaccatct
aagtagacta
catgatagag
cccacacttc
atatgtcctc

tctgctcaat

tcataatctt
ttctatgtct
aaaggtttac
gctaataaag
gagatcatga
tacaaatcaa
gggccatatt
ccaggaggga
atatatttcg
attgcttata
tttatcagtg
actctttcag
tagaacagct
acacagtcta
agcctggttt
tgattatagt
tgagcttatt
cttttataga
aagtaaatgg
taactgctat
ttattctcat
ctgctcgtat
tggtgttctg
aatagggatt
agaaactata
ccagagaagt
accaaacatg
tgttgccatc
tttgagtcta
tcagtggaat
tttgccttct

cttcaatctt

BIOL0226WOSEQ_ST25.txt

acccacttat
gataacacat
ttagagaaaa
attatactta
aataagacaa
cagaagcgac
tcttccttat
aataccattt
tccatcggec
tatctaaaaa
gctctgaaca
gcttgtcttg
cttaacatgc
cttgctgtgt
tgtttggttt
actaaactca
ttttaattta
tgggaaaact
cttagctgga
gctatgcgca
ttcatctgct
tgtgacatct
aactctttag
attttgtcta
aattgctcag
catcaccatc
tgcatggatt
cccaaggtta
accaacacca
ctagagttcc
tatcctgttt

ctctgcctta

tcttgtgtga
tgtcaattga
gctctacatt
gctgtcactc
tgaaaaaaga
ctgccatgtc
Tctttctttt
gtcttctgat
tgtaggtgga
tgctccaact
cttgcatatc
gtcacagtgg
ttttgctctt
gcatgctctg
catcatacaa
taataaagta
gtacacatga
gaggtccagg
atttgaaccc
caattactgt
ctttctgeccc
caattttttt
catatgtatt
cctattttat
ttagggactc
tttatcgcca
attttattta
aaaaactagc
atctacacgt
acttatttcc
ctctacttct

ccctctcecttt

ctcattccta
ctatgctatt
taattccccg
cacgtttcat
Ttaattataat
agattcctag
tccatgatgc
ataggaagat
attgtattta
gtccaaacaa
ataaaattct
gaactgagga
gcctcccact
gctcctgtct
tgtatctatt
atcagaactt
caatttggta
atataggtaa
aggtttctgc
attcttattt
tgtacacttc
tgtaccttgg
aatagggaag
ctttctttat
cacattgagc
cagctaacat
ctcttcacaa
ccaagttcat
ctgtcaacac
tattccttcc
cactttctgc

ttcaattttg
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cttgtattct
tttaacgtaa
gtgcctcagt
cagtaggatt
ggaccagatt
atgcagttta
cttccaaaac
cctactgaga
aaatactaat
agcttatact
ccctcaaaat
cagctgctca
gcccaacacc
ccttttcctt
agtaaaactt
catttattaa
aggtaggaat
cattttcaaa
aattctaaag
gctctctgaa
agtttctgct
cagggttttg
acctaccaaa
aatgtaagtt
caagcacata
atgggtagtg
taaccctata
cgagttactg
agttaactat
attcttcact
cctatacgta

ttctcgttct

66420
66480
66540
66600
66660
66720
66780
66840
66900
66960
67020
67080
67140
67200
67260
67320
67380
67440
67500
67560
67620
67680
67740
67800
67860
67920
67980
68040
68100
68160
68220
68280



gtcctatcct
ttcacctttt
ttcttcaacg
gtaaacagaa
cataaataat
acatttcttt
tgattgccat
agttattatc
catgtagagg
ttagtctgga
ttatggccat
atttcaaagc
actctaaacc
caatttcagt
ataaaaagct
aacatgaaat
ttcacagagc
ccaccttatt
gtaatgggat
tcaaaattgt
atgctgtaca
attggcatat
atattagggg
catggccccc
ctttaaaaaa
tttcctactg
ccacaagtat
aatatggagg
tttaactact
aaacacatat

tgccagctgt

gcctccccac
tacctcttac
ctcttagcaa
gtagaatatg
gagtgactgt
ttttatttaa
ttattgagca
atacagtgac
gttgctttag
tgtctcatct
Ttcatctttat
agtgttggat
ttatttaaat
agattctaaa
gtaaaaattg
gaacttctta
tctagcattt
tcttccagaa
cactaaattc
agctatgatt
atcgaatcca
gcctctttge
cccatgatcc
agtatcctgc
gtaattttgc
aaagtgatat
gtgtgctgaa
gtagtgtgat
gaagggaaag
attttacttg

tgtcataata

BIOL0226WOSEQ_ST25.txt

tcttcttacc
atatttcttt
tatcgtatcc
aaattgaaat
aacatcttgg
cacacacaca
gcatattttt
attaataggc
agatcattgt
tgggcatttt
aaataagact
atagccagct
atcctccctt
agaaaatata
ggcaagtatt
gcttatggaa
acttactgaa
ggattaggtt
tggttcacaa
ataaccctgg
cctgattatc
tgtgcccagg
atagatggag
tttatctttc
agatttgtcc
ggtagtatcc
gtataactgt
gttataaagc
tgaaggtttt
gaaaaaaagg

tttctaacat

Tcattttcct
tttaaaagta
taaccataat
gaagaatctc
tctccataat
tccacacaca
ggaaatgcaa
Ttcatcacttt
gtattgatat
gataaatttc
ttttaaaaaa
gaataaactg
tttttctgta
gcaagaacat
tgcacctaac
tggtgtggat
acactggaat
ttatgctgcc
ttttgtgcat
catagaaatc
tctgcatttg
gctttgaatg
cttcacaagt
tggactgaag
ttttttaaaa
atcttataat
ggactataaa
catttttctg
aatatttaac
aagttccatt

ccgctgagga

agtcctcttt
acttcaagct
aaaatgatag
tttacttttt
ttctaagtgt
cataaacttg
caactacaaa
gccttcttte
gaattatcat
ttttgctcca
ggtaaagtca
ccctttctag
aagaagacga
tttcataaga
cagtagaact
aggtttgcat
ggttcatatc
agagaccaca
agagagattg
tgagctatgc
tgacagctgg
caaaatgaaa
gaacagcgtc
ttcctatgac
gaaataaaga
tgcacagatt
atacagatat
tgttttacat
taagcctagc
ttggacactg

ttaattccag
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Tcttcttttt
tgataataga
tgtgctaggt
ctattagaaa
taaataaaac
ttttatgcat
agaattttta
cttgttctat
tgaagtttta
aatccagaag
taaaataaat
ttaactttga
gaaaaaaaaa
gatatctcac
tagaagagaa
tacttagatg
cctgtggttt
ttgactctta
cactaatatc
tggcagtgtc
gctggecttc
gatcagcatg
tcagctttaa
agatttgttg
ttgccttcca
caaaaataag
catagcctat
tatcataaaa
acttgaagag
caaatgacag

gcccagcaaa

68340
68400
68460
68520
68580
68640
68700
68760
68820
68880
68940
69000
69060
69120
69180
69240
69300
69360
69420
69480
69540
69600
69660
69720
69780
69840
69900
69960
70020
70080
70140



ttcactggat
ttaaattagg
ctgaggatcg
tgcctcttgg
Taaacttttc
gtgggtgtaa
ataatgaagc
taagtatggc
ggtagatact
gaccactaca
ttctagaaca
atgaaaggca
aagtctgctg
aaccaggcac
caggaatgca
tggagacctt
taagagataa
cagatagttc
gcataatggt
cttttcaaac
gcagtaaatc
gaagattagg
gtggggaaag
cactgtcagt
ggcagctggt
ctgaatgggg
tttaaaagta
tcagatttta
ttaaatatca
agctttacaa
gacccaaagc

atatgcaaaa

gagcagaaac
catgagactt
tttgctttgt
ccctcttect
tattaatatt
aacacaggcc
agagatgggt
cttgggccca
aatcatgcta
aggtagctat
ggcatacctt
caatcagaga
tccaaggggt
agggagaggg
agtggcgttt
gaatagcaag
atctcaaggc
tggcttttcc
attactttta
tactagattg
catatagtgg
aaagagataa
gactgcttat
tctttctgty
ggttttctge
ctgtggttct
attaactagt
tttttactac
ctttagggag
atggggcaac
tctgttgcca

attgacttaa

BIOL0226WOSEQ_ST25.txt

agccaaagaa
ctacagagtt
gtatatctgc
ctgtagaggt
cattaagtac
tcatgtaaag
ttcagaggca
tcacttaaat
cagagttcta
ttttctagaa
attgtataca
attccccagg
gggccagagc
cattccagga
tccaggcaaa
ccgactgagg
ctcttttctc
ttatactctg
tgtctgegtg
tgaccttgta
ataatattgg
ataaaatatg
gattcacctt
aatgcatgtt
tgtaggcaga
actttatgta
ggtagattct
tgatttagaa
cacattttgg
ctgaaaagac
aggtaaaggt

aatgtagata

gtaaacactg
ggatatgtag
agaaaattga
atactcagaa
tcatacaata
agcttacttt
ggtagaccag
ttctgagact
ttaagaatta
caggcatacc
ttctatgaaa
ccctcaagaa
taaggcaaga
gcagatgtag
agattaggaa
aatgcatgaa
tttcacctct
tttctgtaag
tgtattgcca
atgatctggc
gaaaaaatta
ggtggtataa
acaaaatttc
catgaagata
agtggttgag
aggttattat
gaactaacat
aaaatctttg
tatcacagct
acatttcatg
tttgagagtt

agcctacaag

gagcttatgc
tgaacactgg
atcctgaact
aatgtgatct
taagctgagg
cactacagag
aattcaaatc
cagtttcctt
gaaatattta
ttattgtata
cagaatatgg
ggaaggcgga
tttgtgggtg
atctggccaa
gttttagatc
agaatgacta
cctcttgecc
caattttaag
ccatgaagcc
aaaaggctga
gggctaatac
ataaaaatta
taccttatgg
ctgaaggctg
gtaatcctag
atgtgaaaga
tagcaaaggt
gagaaataga
taaaggtact
tgcattcaaa
aaatgggaat

tatttacagg
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tgtgatatta
attatcatgc
tgctttcttc
catttgaata
aaacaaagtg
gcaatgtagc
ctacttctcc
ttctatgaaa
aagatactta
cattctatgt
aaagtgctaa
atggatgagg
ggccttcact
ggaattaaga
agcctggata
ctagctggaa
acatcatgga
aaggcagagt
tatagttttg
atttttaaaa
tgaggaatga
aagtgaaaat
ggtctgtttt
tttttctata
ggaggtgatg
aagagtaatt
tgattataaa
tttggaatgg
cttaagagaa
ttcaagataa
ttggaaaata

gtggagacat

70200
70260
70320
70380
70440
70500
70560
70620
70680
70740
70800
70860
70920
70980
71040
71100
71160
71220
71280
71340
71400
71460
71520
71580
71640
71700
71760
71820
71880
71940
72000
72060



cagagaatgt
tatgctgtca
ataaaatgaa
ttttctggtt
gaggtgggga
gggatttctg
tttgaaaagt
tatttaaaca
attattttaa
tttctaagag
tgggtcatgc
aagttaattt
gttcaacttt
gcctgaaata
tgcaaacagg
tccattacag
tatataatca
aatgaacctt
ggatgctccg
acctatcatg
agtaacagaa
tgtaacactt
tttcagggga
ctagtaactt
actctcatta
actcccccag
accatctatg
actcttgctt
ccagattagc
agagtaaact

agagactctt

aagaaatagt
ggaaaaattc
aattgtgttt
tcagtgattc
gacagagacc
tagaatggag
agatttttta
ctttcaggct
gtagttatat
gtctatggta
attatctata
taggatcctt
tgtatacata
tttgattccg
gcagataagt
ttttttggct
acatagggaa
aaagcttctt
taaatgcttg
gaaacctctc
actaaaggga
cccttcctgt
aaggaagagg
accttaagaa
ttcaaacatg
taccatcaag
taacaaaccc
ctgggaattt
acgtatggga
aatccttagc

cttgaaatgt

BIOL0226WOSEQ_ST25.txt

ttggatcact aacaggaatg tgtaatggga

atattattgg
tcaaagggtt
tgtaggcaga
ttgctgtgtt
aaggagtttg
aagtttgatt
ctgattttgt
ggatacatga
tccaataata
ccttgttaat
taatgcctat
tgcccaatca
ctcttatttg
Tttccttctt
gaggtaggtc
gtcatttcag
gggaatatcc
agagaatata
catacattct
acaccagctc
tgggccatcg
tcataagttc
gtaatgaagt
ttgaggaaaa
catggacgga
tggaaataaa
gctatgagtc
ggataagaga
taggttgatg

tgaattttta

atagaaactg
acgcctcgca
aaacagtttt
aagtgaaatc
gtattatcat
atcaagtatt
tttttttaca
gctacacagt
aatgatttta
gggatctata
aaatttagag
caagttttac
tcaagataca
tttcctatge
tagatgtcta
agactggcat
ctcactgcag
agtcccatag
atagctgaaa
caagattgga
gcaaccatat
ttgcctcect
cctagtaaaa
aatgtctcct
tatatgatag
gtatggtata
agccacaggc
gaaagtgtac
acatccttac

tttctgcttg

tattatttgg
gtggatgagt
tactgccaag
tgttgcttaa
attatcaaaa
tatttaaaat
aaggaaacct
ttcagacctg
tgcagggatt
tagagtgata
caaaagaaat
agacattttt
atataattac
tatagtcatg
gaggccaact
tgagctcttg
cagagtttat
gttagcatat
tattttagga
tttttaggct
cctggctaat
attttccttc
ctcctaatat
tgcgtcctct
tggcagtatc
atcctaagca
atctctgtgt
ttcctgaata
ccagaattta

ttgccctcta
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agtcaaaatc
tacatttaag
gattggggcg
tgtgtcagtg
gaataaagct
ataactgctc
actgcctaag
atgcctaaaa
tgtatatgac
taacacataa
gcagaaaaga
atttctaaaa
acacgtttag
attagtaaaa
ctgcaaaccc
aatacagttt
gagggaagaa
gtgctctaat
acttaattct
gctcaaaagg
ttctttctag
tagaagtgat
Ttgttgggtyg
tcagaaacca
tctgcttaaa
cagaagacac
ttcgctcagce
accttcaagc
catcttgggt
aaagttcagt

tagatgagtg

72120
72180
72240
72300
72360
72420
72480
72540
72600
72660
72720
72780
72840
72900
72960
73020
73080
73140
73200
73260
73320
73380
73440
73500
73560
73620
73680
73740
73800
73860
73920



aaatgcaatg
cttgactatc
cttagaaggg
tcactgaggc
cacattgcca
aaggtgtaga
agcaaataat
agtaagatag
acaagcaata
gtctccatcc
caatcatttt
ttacacattt
ccattctttt
aaaatgcact
gttggataga
tgcagtaaag
cagatgcatt
gctacagatt
tatgcatgcc
tgtcaagtag
gaaaattaaa
caaattgaga
gaggcgatgc
agcataagca
gtgaacaatc
tcttcatcat
Tttt
tatagcatgt
tgctggatga
attgtttggc
atagctgtta

attctgacag

aagatattca
agagccaaat
tgatggaagc
aacatgctag
attcccacgc
tattgcttga
agctaggagg
agtgtttcag
gactcctttg
cctcagtgat
acctttgctt
tccttgtgta
ttcttttgtt
ggtgtcagaa
gagctgtttg
gaagaactgc
tagctctaca
agttttgggc
ttctttggat
gactgagctt
cactcctggc
cggtgccaga
aattgggaac
caatagtact
actgcaaatt
ttcccatgac
aaatcttggt
gcatctatat
aaatccaggc
ttatgacgtt
aaggacagat

aaaatccatt

BIOLO226WOSEQ_ST25.txt
tggctactat aaaaatgcat tagttctttt

atgtaggtag
tcccatatct
cctccatgtt
ccccccccca
aggtacttgt
aagatgtgcc
gcatcaagca
agagtgacat
tcattaatta
gccagcctag
tgttattcat
tggcctttca
ttaggccaac
aaacttgtat
atagtttgca
agtctccatt
catcatgaaa
acatagatcc
tcttgaacac
atctgcctgg
ctgctcctgt
ctctctagtt
taggcattca
aaggtcaaaa
ttgttctctc
gcagcgttag
caagatgaag
actgtgttgt
tataagtgtc
tgtcttcaag

tactctcatc

ttggaattaa
tggtatttct
gtattatttc
ttttctttga
tctttcttat
cacaccacat
tgtactggga
ggtaggtctg
ttcattagct
tgggttatta
cctgtattag
tggctaccat
acagacatat
acacattttt
gtggtctaat
atacaaatga
aactttcctg
acctttgaca
ctctcecctttt
ctgtgattta
gattcatctc
tgtgaagaga
aagcagagag
gtattgtcaa
ttaggagaag
tgataaaaca
atccatagag
gggagcctga
aggtacgtct
acaactggta

tgtaatttat

atttccaatt
ctttctgagt
acaggtatag
tggaggtaga
aagtaagcaa
tcaggccact
gacatgcata
aagagtgaat
gtttttttcc
acagtggtta
ttcaccccca
attaccatgt
gggatggtag
caatttcaag
ggaggtgaac
tgttgaatgt
aagattaagt
gctactctgt
gttaacaaga
gcccttggta
ttctcctgtc
cactttatgt
aattggttcc
ccaattcagt
gtttagcaaa
caagaaagtt
agatgtgctt
tttctgaaag
tgtcccacag
cccatgccag

ccccttagtt
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tggtgagcta
tagcatcccc
atctgctgtc
aactaagtga
ttacatttat
gaaagagagc
tagtctatct
cagaaaaaga
gtaacttttt
accaggatta
ctctatttat
cccctagtca
gatcagaaaa
gttcatttgg
aagaaacatc
tcaggaatct
Ttcatctctt
caaacttatc
ccactaattc
aggagaagaa
aaaagtatta
aagaccagtt
tggaagcaac
tcctgattgg
gtactaggct
ttggagcaat
taaggctgga
gatcttggga
ttggggcatc
aatacttgtt
agtagggtat

gaaacatgat

73980
74040
74100
74160
74220
74280
74340
74400
74460
74520
74580
74640
74700
74760
74820
74880
74940
75000
75060
75120
75180
75240
75300
75360
75420
75480
75540
75600
75660
75720
75780
75840



cccagtgtag
taatgaattt
aaaacaaatc
gcagaagagg
gtgctcttgg
aagttctgct
taaagagtca
ccttcacatg
atcttaacct
acattaatcc
tctaatgtta
ctttaagctc
agtgtttctt
acaggccacc
catatcacct
cttatgtacc
ttgctgatct
ctggctatga
aaaagagtca
cttgtaggtt
agtcatacaa
aagggggagg
ataattactt
gcctcagget
agggaatctc
caccaagtca
taagtctggc
agggatgatt
tacccacatt
gaaaactgag

gtctcataag

ggcatttact
tacctcattt
tttcacaagg
aacactttgc
ggccaggagt
acagccccaa
aagactgaaa
gagccaccat
ttttgtgaaa
tggaactttt
cacgaatgcc
tctggctgtt
gttcagtttt
tgtttttgga
atggctcctt
ttcacctcaa
ctactttgaa
aagggatatt
cctgtttaca
ggggaaggaa
tcaatggatt
ttggaagtgg
tatctcagat
ggcatggccc
tttcatatgc
aaaagcactt
ttaattctcc
tatttgttga
atctcattta
actcagagaa

caaatgtcat

BIOL0226WOSEQ_ST25.txt

tttcacactc cgtttaaatc agtgtggttt

ctttgtcttg
ctggaactag
atgtgaataa
gaggggcctt
gtccttatct
ttcttatcct
gctgtggccc
tatggttgca
gagtcttaag
Ttctctttccc
tcatggcaat
gcatagtttc
gatgccattt
tctcactaca
aacctagaat
gaagagaaag
gtagaattct
ggtgatttgc
tggcaggcct
gcttttccte
gttaatattt
attcttagat
aactgtgcta
ctagagcctt
tagacagaag
cttgagtctg
ctggattgac
actccccata
attaagtaaa

gagcttcttc

caaaaaccca
acactctgtt
gagaaagcaa
ccatgtttgc
catatctgcc
tgtttcccat
acagagtgtg
ttctttgact
cgctacatga
atttcatccc
gattattggt
aatgtccttt
aattggaaca
agggcattgt
atttactatc
tcgtcagata
gcaattttct
atttctatag
tctctctctg
ttcacttttc
tgcgttagaa
tctctctagt
cttaccttgg
gtttactcag
cctgctttga
gagatctgat
tactttatat
aaaaccctac
ttgcaaagtc

tagctttttc

gggcagaatg
gggtcacatg

agcacttaca
aggacatctg
tggtgtccta
tcattcctaa
ctattcactt
ttccttgett
tagtactctt
tttctctctg
gacagtatta
taagcaagga
ctgccatacc
ttagtagttg
tgactcttta
catacaatgc
taaagaatgg
gtatcagaat
tcagtatctt
cattttgcca
gagcatttgg
gaaggccaca
gttcctgctg
ttcaggtctg
aagtgctagc
tggaagggta
tagtaattat
aagggaggta
cccatgctat

ttcatgctca
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cttcctacct
gtaaaatttc
caagttattt
ccagtattca
tttgggecctt
tttttctgct
gttactttag
aaacttattt
gtcacagttt
tctaatggtt
ttggttttga
tctattacca
ttgccaaact
cattcattta
aaacacagac
cagaaaaagt
caaagaactg
aaaacattgg
aatgtgggtg
caggccctga
taattttgcc
atacatcctg
ccttctctgt
ctcagcttaa
taccagttga
tagcagcaaa
aaagggagaa
gaggcaattc
atatactttg
aagcattata

caaaatggtt

75900
75960
76020
76080
76140
76200
76260
76320
76380
76440
76500
76560
76620
76680
76740
76800
76860
76920
76980
77040
77100
77160
77220
77280
77340
77400
77460
77520
77580
77640
77700



gaaggagatc
gcaaacggac
gcttatatct
gaaatttgtt
acagagcagg
tctggtacct
catttaagat
gacagagagg
gccagtgaag
ctgtaagtct
ctttggtaag
aaaatgtagc
tgactactgt
attgatcgtc
tgatggtttc
agaaggggaa
gttgttgttg
aaacaagaat
tcaagttcag
tcaattatgg
gaagatttta
gaaagcctgt
gcaagcatat
accctccctt
taactcagtt
caaatcagga
gggctggatt
cccagctgta
ctacgggcca
caaagctctg
ctcagtattt

acttaacagg

caagcatcat
aagccaacca
cattaatgtg
tgtgttaagc
agataatcat
gagaaaattg
gaacttgata
taacagatgg
agtggcaact
cctagctatg
ggcatgaaga
atatactgga
tcagtcagca
cacaagctcc
caaaatgtga
cagctagctg
ttgtggttgt
tccatcctgce
gagggctgga
tgcttagctg
aaatgaaatg
ggtgtcttgg
gtcccttcta
cccctccect
tgttagtgtt
aacagcagcc
tcagccctta
gacagtgggc
tactcagccc
gggccagatc
cttggcctca

gttgttacga
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gtttctagtt
agtttgttct
catcatagga
tgggcacctt
tattaatagg
acaatctctg
gaataaagat
aatgatttct
gctacaaata
tcgaggcagc
gggcacttgg
actctagctg
ctagctttta
aggcctgggt
acactcatgt
atgcctatgt
tgtttcactc
aaaagaaaac
catgttttct
aagcaccatg
ccataagtgt
aaggtcacat
gagaaattat
ccactcctgt
gacaaccagg
cttccttcat
ctctcctect
ccagaagtta
atggattatt
acctgggttt
gcctectcta

ggataaaatc

aaaaagaagg
ctttcctaga
ttatctctge
gccacctcca
caacttatag
gtctaaactc
tattgttgtt
ttctggettc
cttagccaaa
aggtgtctct
gactactgga
ggtagggaat
tcttccagtc
ggtgcctgtt
gtacagtttt
ctttgtccat
caggcacagg
tgaatccccc
gttgctctgt
actgaatctt
aacatagtac
aaatgtgtga
tgccactgag
aaaaaccaga
catgacagta
ggcagccctg
tagctgagac
tcagtgttac
attttgcagc
aaatctgggt
tctgtaaaat

aatactgtgg

tgcagagtaa
tgttctactt
aagggaacct
taaaaatgtg
tctctgtttc
ttacaggcct
ctctaatctc
catagcaaac
cgtggggaag
gtagatcagg
ttgcatcatc
tgacaagttg
accattccct
gtgatataag
catgttgata
acctggctac
cacagagccg
ttgcttggtc
aataggggct
tttttgagaa
atatagaggt
aacacgccag
gaatgctggt
ggtttggaat
gctcatttgg
tagctacgcc
tttgtgccag
atgagcaaaa
ttctgtaget
tctgcccttc
gaagataaat

ggcaaacact
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aaggcaaaag
ggtgacttca
ggaaaatata
ctctataggt
aagaggtcat
ctcttgecctt
ctgggtatga
caaagcatgt
agtgttgatg
gcagcaatcc
ttggcagaga
aaccacaagt
gtggctcttc
aagggaagag
atgaaatgct
ccatgacaaa
caagagtaga
acttagggaa
gaaacttagt
ggagaaagga
cacaaacttg
ttgcacacag
tctaatctcc
tttgcgtgaa
accctttgtc
agtcgagtgt
acacaagctg
caaaacatat
gcggttaaaa
aggcaaatga
acttgtactt

tagctctaca

77760
77820
77880
77940
78000
78060
78120
78180
78240
78300
78360
78420
78480
78540
78600
78660
78720
78780
78840
78900
78960
79020
79080
79140
79200
79260
79320
79380
79440
79500
79560
79620



gagggtgaca
ttcacactta
gattattttc
actcaaaata
taaacactct
cagctgacat
gtattatctg
aaacaactaa
ctacactggc
gtcacaggtg
ctgagacaat
gactgcaagg
atcatattca
aaacatatcc
gCctttttttt
tgagacccca
ttggcccagce
cactgttgac
gatgtttagc
ctcatgacaa
cctggtgaga
tttttcctcc
ccacaaacta
tggtgttttt
taaactagtc
acatccagac
gggtgggagt
ttgttttaaa
gataaacctc
tattactgag

aagtaagaca

catagcactt
gagaatatac
tgcttcttgg
gtaagcatca
gcttgaacca
ccgtaacaat
ttgcaaaaga
aaagtgagga
tcattatctg
tttgcaccta
gctaggagga
acctgggttg
agtgttcaat
agaaaagaga
ttatcattac
aagacaaaga
tacctccaat
attttgggcc
agcatctctg
ccaaaaatat
aacactactc
cagaggcaaa
tactgccaaa
gctaagcctc
tagaagtgcg
ttctttcaga
tagggattca
ggacaaggca
agtgattcag
taaaatgttt

aagcagagaa
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aatgttatat
agcatataaa
ggaaatgctt
cttactagct
ctgattttgt
gacatcctaa
caaagatgtg
agtttaaagt
gaagctgggce
agatgcatca
gggtgttaac
aaataagact
aatgattata
atccaaggaa
atcaatgtca
ttgtccccta
ctaaagcttc
agataattct
gtctctaccc
ctgtatacat
tagactaaga
aagtgcccta
atggttagag
acagcagctt
ggtcatcatc
gttttgcttg
tagagcagag
ctgaggtcca
cccctgggat
aaaattatgt

daaataaaaa

aataccaaaa
atgatgggag
atgcctcttt
ggcctactaa
ttgcctgcat
aaccattaag
tgaggtacgt
ggtgagtatt
cacagagtta
ggttctgcag
ttagtactga
aaatccagta
aagaagtgtc
gtgtatttag
ttaggcccta
aacttctatt
tttctctaga
ttgttcttgg
actagatgct
tgctgtaatg
aaagtagcca
gagatggaag
aaagatccta
tgttcatgta
cagcccattc
cccattggtg
agggacctca
gaaagtggaa
cttcaatgat
tcttatggca

atatttttca

tcatgtgaaa
agtgcatgtc
ggtcactgtg
ggccacaaga
gaaacacttg
aaatgattaa
tttagaataa
caattgcttg
atactccatc
taaaaatttg
ccataatgaa
gtattgctcc
aagctgtcat
ttctacctgc
aatgatatta
cttatttgtt
gtaaggtatc
ggctaccctg
agtgacttcc
tcacctgggg
gatttttaaa
aattttgaaa
taatcaccat
ttgtgttaat
atatccctcc
ctcacatata
gctcttcatg
tttgcagcac
ataggcacag
atgttcaagg

aattgaaggc
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atctgatttt
agaccttcat
aagacagaga
acaaatgaag
cacaggttga
attaagttca
cttacaatga
agttcatctt
tttaaagact
gttcctggca
atctgtggtt
ggtaggttca
gcttacttta
atttaaatta
agagtgtcta
taacatggac
tcaatctatg
tgcattttag
ttcccctcaa
agaaaatctt
cacaaaagtg
ataagctctt
gcttgacaaa
tgcaattaaa
tttacagtac
aaaactccgt
Ttccacttttc
aaattgctat
aacatataac
ttttaggcat

ttaaaaaatt

79680
79740
79800
79860
79920
79980
80040
80100
80160
80220
80280
80340
80400
80460
80520
80580
80640
80700
80760
80820
80880
80940
81000
81060
81120
81180
81240
81300
81360
81420
81480



aaggataccc
tataacacat
Ttaatcatatt
tggcttaaat
cctcatgaag
cctgttggca
actaattgta
tattattttt
taatttatac
gaaggagcaa
taaaagaaag
ttgccacctg
aactctccag
tatgctcaac
tattgaaata
cagaaatggg
aagaaacaaa
atggggctgc
tttacctaaa
gctttgaaga
cattataggt
agggagacca
aaacaaaata
ataagattgt
acataaaagg
tgcaacagga
tgggataaaa
tggataaacc
cagacccata
catgttattc
atgcattgcc

actgactata

tctatgtgec
gactgtgtaa
tagaaattat
aagtgatttg
cactgtcatc
caggatggcc
cattttaaac
attaatttat
atatgtataa
ggcaggaaaa
gtacagcagg
gtgtggtgtc
ggtcaggtat
cttctgagca
ctttaggaaa
tagtgtcaaa
aacaagacaa
aattcatcct
ccgtggtcaa
ctgttggtgg
ggtagagatt
cctctaaaca
gggtaagggg
cagggaatgc
acgaggctta
aactgattag
gaaaagaggg
ataacattgg
gccctagtaa
ttttggagtt
caggttgaat

ggccctagtt
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ttctgcttta
tatcagtcaa
gcctactaaa
ttctttagtc
tccatctagt
atctctgcat
tcaaaatgtc
Ttaattataat
tttatgtttt
ttatcaggtt
ttctactggt
tcagctaact
agagctcctt
atacaaggaa
tgcctttgac
atatggaatg
gacaaaacaa
ggattttaag
ctatactttt
atttgacaaa
ccacaatgaa
aatatatatc
ctaggtgggg
ctctctaatt
tggatatctg
gactcttagc
gagctttggg
attatgggtc
taagcaacat
atcctgcaaa
attattaatt

cagtttacct

ggatccagaa
ttgtgactgg
taaattatgg
agaaaaatat
ttataattaa
ccaaatttct
tttatgtata
tatatttatt
ctccatgtgg
cagtgtttaa
atgtacaagt
ttagtttctg
ttgcccttgg
aaattccttg
cttgttttgt
tgctagtaaa
aacaaaactt
gttagaagtg
actttttagc
tatttatcaa
caaaacagag
atgtcaggta
caggatcaga
agatgacttt
ggggaagatg
agacttatat
aaagcattaa
tgcaaatttc
ggtcttttct
gcttatcaaa

tgggttggga
gattttatgc

tcttatgttt
taaatttcca
ttggaacttg
tctcacgctc
ggcaatggga
tttactaatt
tatatattta
aaaataataa
ctagctgttg
ctgggagatg
tttgattaca
attaccgggg
catgttccaa
tattggcatg
acttagagga
ataagcacac
gtttgggatg
gttgaaagaa
aatgatgtga
gagcctgcta
tcctttctta
gagataagtg
ccaaggaatt
ttttttaata
tcagaggctg
gtgcttagaa
actgtggcca
ttacattttt
ttgagcatag
ctcaagaagc
agtgatatga

ccaattttta
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gtttgctctt
ttaatttgcc
aaaggaataa
tctctcatac
ccaaagtcat
ggagaaaacc
aaatatattt
ttatttttat
atctaaagga
aggacatcac
aggtgtactc
tctctgagac
atcgcttect
ttatgaaggt
tgatctcatt
aattcactta
ggtgaaaggc
atgtgatatt
atgaagaatg
tgagtgtcac
cattttgtga
ccatggggaa
tatattttat
gaactgaagg
ttataaaagt
tgaaagggat
tagcactgat
tttaaagtgt
ctgtaatgaa
aatagtttat

ccacattctg

atgagaaggg

81540
81600
81660
81720
81780
81840
81900
81960
82020
82080
82140
82200
82260
82320
82380
82440
82500
82560
82620
82680
82740
82800
82860
82920
82980
83040
83100
83160
83220
83280
83340
83400



agcttgctag
gagttgagtg
atgatcttct
ggccaggcac
tcacgaggtc
aaatacaaaa
tgaggcagga
actgcactcc
aaagtaaagg
cacttttcca
tctttctctt
agaattgctc
gtggctcccc
tgtcttcgga
tttctttctt
ttgactgtta
ttcttaaact
ttgcgcattt
aaaaagttat
gccatgcatg
atttgttaga
ccaggaagga
agtcagaagc
ctgttatgta
cttgataata
atattattat
aattatttag
aagtgaaagg
aatgtattga
caataaaaca

tgacattatg

gccaggcagg
taggtaaatc

acctcagtct
cgtggctcac
aggagattga
attagctggg
gaatcgcttg
agcctgagaa
tatgaagtct
aaagagtctt
taaatgtgaa
cagatttttg
tgttttcaag
gttgttaaac
tttttgcctt
gagaaagcag
gaggagaatt
tgctgcttaa
catacactca
ttcaaaaaaa
aagataagac
gacattagct
aagagattgc
aaatgggata
tttatataca
tatttattgg
ttttggtaag
aacagaggtt
ataagtattt
tcaatattta

ttatttactc
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aagaaagaaa
ccatctttcc
tcagtataag
gcctgtaatc
gatcatcctg
agtggtggtg
aacccaggag
cggagcgaga
tttccaagct
accttatatt
aagaagagag
aatgcttaac
gacaggtcag
atgcatgttg
ataatttact
tactggctta
tctgtttgag
gtgtttattt
gcaaacattt
aaaataggta
ttcaatcagt
cagtggaaag
ttttgtgaga
atagtaccta
aagcaaccag
acatataatt
tcacttaact
ctacaattta
gatgtttgct
tttaggactt

catgctgcat

tggggacagt
tggctttacg

cagtatgttg
ccagcacttt
gccaacatga
cacacctgta
gcggaggttg
ttccgtctca
aaggcaagaa
ctggatctct
gcatcagcta
cttaaacaaa
attttaacta
ggagctgttg
tttattttaa
ggatcagcag
cccagtccaa
tttttttgct
tttgagcacg
acattatatc
aaagcaatcc
agtccactga
tttcgcttat
ttacattgtc
tataatgcgt
agaaggtctg
ttatcatacc
tctcccaaat
Ttccecttcett
gctctggagc

actcagtgag

gtcaagcagg
ttgccttcac
ttctaaaggt
gggaggccga
tgaaacccca
gtcccagcta
cagtgagccg
aaataaaata
tgctgaaacc
tcattatctc
gccctattag
gtcacatgta
cgtgcctctt
actgtttttt
atctattata
agaatatggt
gtcattactt
tttacaagta
tacacaatgc
tgtgcttgtg
aagaaggaac
ggtaggtaga
cctgtgtggg
acattggatt
gctcatagta
ggttataatc
attcatgcat
tccatggtat
gttagtgata
cacgagccgt

acagataacc
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aaatgcagaa
atccctcata
atgaagtctt
ggtgggtaga
tctctactaa
ctcgggaggce
agatcgcacc
aaataaaata
tcaatcatag
aagaggggct
cccagggcta
ccagtggaaa
aggcttgccc
tttttttc
ctttgaactg
tgaattctat
gagcaatttt
atttttttta
ccagccctgt
aaattaatac
aagtacaaat
cttgggtttg
cctcagcttc
gctgtgatga
agcacttatt
ttgattctac
attacctata
tttgaaccaa
tttacaatag
ggtgtgttct

ttgtcttgtt

83460
83520
83580
83640
83700
83760
83820
83880
83940
84000
84060
84120
84180
84240
84300
84360
84420
84480
84540
84600
84660
84720
84780
84840
84900
84960
85020
85080
85140
85200
85260



tcctagatcc
tagtattatg
aagtgagatg
ttctatattt
atgaactaac
accctaccgt
tctttccatt
ctatttgtta
tgtacccagt
cgacatcact
atattccctg
ctttcaaaat
tgattattaa
gccaaactgc
acaaattagc
gttcttccca
gctgggagaa
cagctttgtt
tgaaggttac
aaaaactatt
atcctatctc
gaatgaatga
actagcagct
tgtacatcag
aaggggaaat
ctcggaccct
ggaaaccgtg
gaagctaaag
ccctgacctc
gcattgagcc
acctggaatg

aatgctattt

taggccatat
tagttaataa
gaccctctta
ctgatggtaa
aaaagcaaat
acttcttggg
ttttatagca
acttttaaca
acatgaaaat
agtgacactg
tagaaatctt
cctgaaagtc
gcaaattcat
taatcttggg
tatcaaatgg
tttcctgtat
cttcccaaat
gtcagaatga
cattagtcgt
tgcagagctg
tacttttaac
tcacattaca
tcagtactca
tcaggtcctg
gtacagaagt
agctgccatg
ttactctagt
ttctggagag
tctgtcaacc
tggagagtca
gatatgctat

tagacctcat
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tttatccagt
atatatttaa
tgatttaatg
agttgaagca
tcaggacttg
agcaaaaaat
aaatatattt
ggaatatatt
atatagtagc
gtcaagcgta
accttgacca
tgggtcatta
tgaaaattaa
taaattataa
gtcagttgtt
gtttctttct
aatctaatga
ttacagtttc
tgtaagtatc
gagccctgat
aagacatgaa
catgcttggg
agtgcgattg
gaaagacaca
atgggtagga
agaagctatt
cctgagaggg
acataggcta
ttctaatctc
gcccgcagca
aggaggaggg

acactgccaa

ttaatatttc
tgtggaattt
aggatgtctt
tagagaggat
aacttaggtt
ttaaaaagtt
gatctgtctc
ttagtccctc
ctcagtttaa
tccttttaga
tagtacattt
caagaaaaca
cagcagtatt
gattatatta
actgttggaa
ctgacacaga
ctagttgaat
agggtcatag
ccttgattca
gggcctttct
tgttagtata
atttgatttc
taaaattaca
caatctaact
ttaaagtagc
atctcttctg
ccggagccat
ggccagagca
cattgttcaa
gtcagcctcc
ccaaacagag

aaaagaatgg

tgaaatcaga
ttttcccaaa
ccaagggaaa
aatttacatg
tgttttattt
tctaacatat
tagaatcaat
tagcctgact
tgttgatgtt
taagagccta
aacagcagat
aggatgtggt
ctttgacctc
ctaatccatt
acttatgaaa
atcttagagg
aattgtttat
ttaatagaaa
agaagtgaaa
gaagttttta
ttcacccaga
cttcctctgg
catggtggaa
cagaagtttc
tagcaaggaa
gacctggagc
ggaggagggyg
taggaatgtg
acccagtagg
tgagtgcaga
agtaactagt

catattcaag
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atgtattatg
agccctttct
Taaatatttt
accaagatta
aacaatgctc
attcattagt
gatagattca
ttataggcta
tatttgatgt
ttagaattat
ttttctcaga
cataaacagt
actctttata
gacatttagc
atacattaaa
cttttattag
gatataaaat
aatatttcag
cttttattga
aaattaagaa
ctaaatgaat
tgttcactgg
ttcaaaatgg
aagagacttc
tgctgagtca
tgcagaagaa
tcttgtgaca
gggaagacat
aagttatcca
gcagaggaag
ccagatggga

gaatccagga

85320
85380
85440
85500
85560
85620
85680
85740
85800
85860
85920
85980
86040
86100
86160
86220
86280
86340
86400
86460
86520
86580
86640
86700
86760
86820
86880
86940
87000
87060
87120
87180



ccttgacctc
ttgtaagcat
ttgctgaggt
gggcctttcc
acagtaagta
atgacttgtg
ctgcaatctt
tgagacctga
cagcaggaag
gctggagtgce
ttctcctgec
aattttttgt
ctcctgacct
ccaccgcgcec
aaatgaatat
tatgggtggt
agcagctgac
attttcagta
acccagattt
tgtggaaaat
tgagccattt
tagtctcctg
cataccctaa
aatcaaaagt
atatggtttg
ggcactttat
cctttcttge
aatgacttag
ttagcactcc
gccacaagct

gtatctgatg

atttgatctt
ctgacagcag
acatatgtgg
caaggaaaat
ggcatggaat
atatttttga
ctggaggctt
gagatgatta
tttgtttgtt
agtggcacga
tcagcctgcec
attttttagt
tgtgatccac
caaccagaag
ttttaaagga
tatttgctac
aacaaataaa
ttattttgta
aatcctgctt
gcacactgtg
attagtaatg
gacaactatg
ctctgcgcag
gaatctacaa
cctteccttct
ttccctetty
attatttatt
gaagtgcagg
ctgctcctat
ttgtaagtat

ggcatttgaa
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ggatttgcat
ccaggagaat
ttaaggagct
aaaataaaga
catagtagta
agctatatga
catatgaaag
ctgtcagcat
tgtttgtttg
tctcggctca
aagtagctag
agagacgggg
ccggctcggce
tttgtgtttg
aaagaaaaaa
ttggtaaata
catcctcacc
cttctcttge
tccatctata
gtgacttgtt
attggcaact
tgacaactcc
ataacctttt
gcttccacca
gttaacagag
catattcaag
ttctccctec
cctcaaacct
tttaggaatc
ttgcctgtgce

tacatttgct

ccattttctg
tgctggtcag
gagagaactg
gaaaattcat
aggaagcatg
taatgttctg
caggattggt
aaatggatat
ttttagacgg
ctgcaagctg
gactacaagc
tttcactgtg
ctcccaaagt
atgtcactgt
gttatcacac
attaaagcct
tcacacctta
ttcatcatac
ccctgectac
tcactttaaa
ctccatattt
tctatcctca
ttcctatttc
ccacatctac
agcttctatc
gacattagct
accagaagtt
Tttt
caggctttaa
tctagctgct

cttgtggctt

atactttctt
ttcagcctgt
gtctgatagc
tgagaatctg
gaggaggcag
acccacactc
atgctgttta
tacacattgc
agtcttgctc
cgcctcccga
gcccgccacc
ttggccagga
gctgggatta
tgtttcacca
tatgtgatga
gtactggtta
tacactttac
tattgcctgg
acctgagagt
tgcatgggcc
cttgaatcca
agcctccaac
actgcaaaaa
tcctcccagt
aaagatgaac
cagcaatttt
gtcaccccaa
tttttacacg
cgctaacagt
agtgggtttt

taaacaatgt

Page 50

ccaaatactc
cccagcttca
tcaccaaagg
tccagaaagg
gtgcataaaa
ttgccagcct
ttataaatag
acctatctcc
tgtcgcccag
gttcacgcca
acgcccggct
tggtcttgat
caggcgtgag
atttaaaaga
aatttgtatc
cctttccttt
tccatggttc
caaaattcca
tcaatgttac
ctaacctcac
ctcactttcc
aattacttct
gcccagaagt
ctcagtgacc
ctctccactt
ctttctttct
cttctattag
tctacctcta
tacaaattaa
tggaaaatca

ctgtacaata

87240
87300
87360
87420
87480
87540
87600
87660
87720
87780
87840
87900
87960
88020
88080
88140
88200
88260
88320
88380
88440
88500
88560
88620
88680
88740
88800
88860
88920
88980
89040



aaaacttgag
atttccactt
taactgcctc
ttgggttaaa
aattctttgg
ccaccatcct
atttgctcat
catctactca
atctggttcc
atgtgttctg
gtaaaattac
aaccaaagca
gaaggcgact
ggagctgaga
cataggaaga
ttcttgggag
tcactgcagt
ttctgttctt
aatattatcc
tgtaatagaa
cacccacctt
gtcctcacgg
aacctctcta
catcatagtt
tattggctga
aaacttgttt
gcacatacaa
tacaaacagt
tgttatctgg
tatgtgtttg
acctggtttt

ggggtattca

aatttatctc
gcatgcctta
atccgtcagt
aaatgttgga
caaatagtaa
cattcacttg
ttttctccct
aagccttcta
ctgaaatcct
Taaaactttt
gattggaata
ataatagata
caaggaatat
tgagacagat
agttcagcct
acacctctgg
ctgtgcagca
gctattctta
cactatttac
cagactgcac
gtgacttttg
atttcttctt
accagctgat
Ttaattttctc
accacatcca
tcctecttty
ggcatttact
cctctgtttt
ctgtttttta
caggtgtgtg
atgtcttcct

gacatttaaa
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ctctgaattc
aaggccctca
tatccccatt
gtcccecttg
ccatttatca
gattattgca
tcacccctat
atgccttccc
tgacttcatt
tggtctgcaa
gaacactcat
ccttgggaga
taaaaatgca
gaatggagct
gccttgagca
gtgcaggcgc
gccaacttca
ctcctecttgce
cagtagcata
tccttgggtc
ctactggtct
ctatttcagt
ttaaaagaac
catagtattt
taagtattaa
tttttctcta
aaatgttgaa
ttgttttttg
ttagataata
tgtgtgtgtt
taggatgcat

gtcttaatat

tagacatttc
atcttatctg
gcagttggtg
actcctttct
cattttccac
aagaccttta
tttgctttca
atttcatgat
tgggcagatg
gatgtacttt
atcttataca
taacaggaag
caaaaacagt
ctgagccaga
gatagctttg
tcatctttaa
gggatttttc
ctaagaaaaa
tgagctgctt
atctttgtta
ttccctgect
tctttattta
aacaccaccc
atcatcatct
gatccgtgag
ttatatcttt
tgaatgaatg
tttgtttgtt
atttgtcttc
tgtgtgaaag
cagagtttca

ttcagcaata

tattcaacta
tactgaatcg
acattccatc
ttctctcatt
tgctactgtt
cctgttctat
gcacagtata
ggcctataaa
tttctgctat
gaaaaataac
acataaaaaa
gcaggcagct
agcatggaga
gggcctacca
cctggtggga
ttcccttaag
ctttcctgct
tcttgtttcc
gctgttacag
tttcccatgt
ggaatgcttt
aaaatatttt
caacaacgtt
gatatattat
ggcaagactt
agtgtctgga
aatgaagctc
tgttttttgt
ctttacttac
aggagaatga
tgctgttcac

aagtcttaat
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cctagctggce
atcacccccc
ctttggttgc
tcccaaagcec
ctggtccaag
atgcttttat
tcatctcatg
gccctttgtg
aacgctattt
aggtcttatg
ctgtagcaat
cagattgact
tgccggetgg
caaaagtggt
gagggcgtat
agagctgaaa
aaggttataa
atgtaatacc
aaacacatgc
gtcaggtgag
ccctccagaa
tcatagtttg
ctctacttta
aatactcatg
gtgggttttt
ataaggttca
aagctccatc
ttttgttage
tgattttgtt
cttttatcaa
actacccttc

atttctggcc

89100
89160
89220
89280
89340
89400
89460
89520
89580
89640
89700
89760
89820
89880
89940
90000
90060
90120
90180
90240
90300
90360
90420
90480
90540
90600
90660
90720
90780
90840
90900
90960



tggaaaaata
actccctgct
cagactgcag
atggaaattt
taggacattc
ggagcaggaa
atgaaaacaa
ccaggaatcc
ggtgattcat
aggtgtatat
ggtgatacaa
ttttccaaac
tcagataagt
acaaactatc
tcctttaggg
ttcattggtt
agaattgaaa
attcatggtg
gaggttatta
agagaaataa
ctgatctgag
ttcacatttc
tgtgatgctt
gttatttggg
aaatacgcag
tctctcccat
agggccatgg
agcagctctg
gcactttggg
atggagaaac

gtaatcccag

ctgtgatatg
cccattctag
atagacccta
gaattaattg
caatactcca
gatggtaatg
tgtgagaaaa
acatattcaa
taggtatggg
gccatgaaga
ccagattcgt
tgtcaactat
gcctgacata
aatattcatt
ccctacactt
accatgatgg
gctttgatcc
caacttttgg
ctttgatgtc
ggttgaatta
tcccagcetct
tgaatctcag
tgacacaaag
agaaaagtgc
cttttgctga
atagaggccg
agaggaaata
ataaaaggct
aggccgaggt
cttgtcgcta

ctactcggga
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ggttgaattc atctttttgc acccctctat

gaatccaagc
cgcttgagct
cctctttacc
cagtgatggc
aactccctct
tggactcagg
agacacaaag
gctgggggatyg
ttttggaatc
cttctcactc
aaggctgtgt
tatatatata
tctgcatttt
gactatcagg
cacaagtaac
attctctttt
tggcatcacc
ctgaacttat
gagagattct
gccattgaca
ttgattgagc
aaatctacct
cctctcacct
gaacccaaat
gttatctttg
gatgagatga
tagcaggggc
gggccgatca
ctgaaaatac

tgctgaggca

tcttatgcta
gccggtgggt
ccctaccaat
cacagtgctg
ggtgctggac
ggttctcaag
aagtacagat
gggcacaggg
gatccaacta
cttacctttc
gaccagagag
catagacaac
cttttcagca
ctgcctattg
cattcagtaa
tctggtctca
ccttaatcca
ggctctgggag
tagaagttta
ggttgtgtat
aaaatttaga
ctttggtgaa
tcttaaatca
gacattgtgg
tcacttcaca
agcttaaata
caggcgeggt
cctgaggagt
aaaattagcc

ggagaatcgc

acaattaaaa
tgctgaaaaa
ccctgtgtat
gtttgtgctg
aaggcttcac
gcagagaatg
ttctgaggtg
taggcagagg
tacagctatc
tcacctgatc
catgcccectg
ctacttgttt
atgcttacac
aaaactaact
cttttrrtttt
tttcccttct
gcaacatttt
gatatttttt
tgattaaaac
cattagcaat
taatcaaaga
atttcaattg
tctcctaggg
attatccagc
gctcattagc
tgtcacattg
actgtacgtc
tccagcccag
aggcgtggtg
ttgaactcgg
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catcataacc
attaagtcca
ttaatatttg
ggtcaaaaaa
atgttataaa
aagggtgctg
gtggggggat
ttcagggaat
agagagcagt
aaaggttttt
cctccectggce
tccccagtac
atgtgtctga
tgtcttcaaa
ttacaggttg
ttttttaact
accagatctg
tgtataccct
taaaggggtc
actatcccct
agcaagctac
ctactggaga
tgtaggagca
ctataatagg
tctagtcttc
agccccactc
gttatttctt
tgtaatccca
cctgaccaac
gtgcatgcct

gaggcggagg

91020
91080
91140
91200
91260
91320
91380
91440
91500
91560
91620
91680
91740
91800
91860
91920
91980
92040
92100
92160
92220
92280
92340
92400
92460
92520
92580
92640
92700
92760
92820



ttgtggtgag
tctcaaaaaa
ttatctgtga
ctagggatta
atgggttaaa
cttactggaa
gttaaaatga
catttgctga
tacaagtgcc
caaggtcacc
cttcacccct
ctattataat
tatctatgac
atattgggat
tgagaaatag
actagatggg
ggggacatta
tgtgtgaagg
ttcctgtgtt
cctggcagtt
ctattaataa
cttttatcag
atgatgcagg
gctaaatata
gtcccttcca
tttgccttac
gctagtgtct
ttttcatctc
ctgctttata
atgtcatcca
taatggtcga

tcttaattaa

ccaagatcgc
aaaaagcttc
tgttagctca
gttgactgca
tataaaaaat
aagaaaaata
gcaacttctt
attcactggg
ttctgggtgce
tctttggatt
tgttgagatc
ttatgacctt
catatgcata
accctataac
atgtggacaa
gagctctgat
gtgggggtct
tcagtggaag
tagtctcaca
tttggcatct
gatctgaaag
gagcacagac
cttaaccaaa
ccttagctgc
gaaaaccaaa
tggttggtaa
ctttcatgaa
ccaatatact
agctcctgca
catagtcttg
cacaggcagg

gatcccaatt
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gccattgcac
agcagggtga
tgtgtgttac
aacattaatg
cttttctatc
aaacaaagct
taaccagaac
cgcatcttac
aagtccacag
ggcagaccca
tccagccttg
tgaaaagtta
aatggttcta
caatataaat
ttggggcagg
aaggtaatgc
gtagtcattg
gtcccccatt
cataattgta
cagatgagga
taaacagtct
tgaatttgca
atgcagtgtc
tgctgttccc
gaatgactaa
cagcaggatt
gacagctact
ctcttcctgt
Ttttcttttt
gcttctaggc
ctgagggcta

ttattctgtt

tccagtctgg
ggttaaaact
cttcctgtct
ggttaaatat
ctgaaggtct
tgcttcaccc
tgaccttgaa
aagtaatttt
gcaagatttg
gggagtccat
ctcctctgat
cttatatctg
gatttaaaaa
gggtaattca
gcctaagaaa
ccaggcctgt
cagggtgaga
tcattgctaa
cctttaagaa
agagtgatgg
catgaaaggt
aagggtactt
ttgagcatag
cagagctcat
agaaaagtga
Ttcttttcct
atttacaatt
cgttaaacac
ccacagatgg
accaaggtgt
acctaatgat

ggatttagtc

gcaacaaaag
caaataaaga
Tcccttcttt
aaaaatgact
ttgaaaaaat
agaatttatt
gacaaatggc
tggattctgc
ttctgcaaat
attgggaaga
aaccaggtct
gggctattca
aaaaaagaag
gcagaaccag
gatcggaggc
gcttggaatt
ggaggataga
gagaactatg
ctgatcacac
gcgacaggtg
ggccaggaga
aagctacaag
tagactctta
cagagttcca
ttgcaaatcc
tgtagtttat
gttgttaaca
agtcaattta
gattaatgcc
tgttctagag
ttcatgcatt

tataacccgc
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caaaactccg
ggtctgagga
gttcttattt
gcaaacatta
gattttatta
ttttcttcta
taaaataaaa
attgactacc
cttccatgac
taaattcaca
ctcttctgtc
aactcccagc
ctattcagag
atgctggggt
aaagacagtg
ctgccacagt
aagaaaagat
tatgcacgtt
actgcatttc
atggtgacaa
gggcagtcac
actataaagc
gtgtatgttt
tagaaacctg
agaaagcagc
tttggcttag
tgtttttcct
ccaatggaat
attatgttct
gaaagaagag
tagtggtaat

tgaaaatcat

92880
92940
93000
93060
93120
93180
93240
93300
93360
93420
93480
93540
93600
93660
93720
93780
93840
93900
93960
94020
94080
94140
94200
94260
94320
94380
94440
94500
94560
94620
94680
94740



tcttgaatta
gctgtagctg
aagaataaaa
tcttcagttt
tagtatttta
aaaactattc
tcatttggtt
tgttgttttc
tgacttttct
aacccttaat
tgaagtaaga
gtgtcattgc
aaaagtcaca
gttgaaatcc
tgcaacatga
tacaggaaaa
gaggaaagag
tctcaaatag
tggctttgga
gtgtagacct
atctctactg
cctgattgtt
gtcagtgtag
cagtctgcct
ctggttaaat
tatcatgttg
ctaattggag
tggatggagg
tgaaacgaaa
tttatgacta

tactgaagga

acactgggtg
tttatttagc
tagaggtgta
tatcgcagcc
acatttgctc
ctaatttgtg
agtttttaga
tttttcttag
cagtgtactt
aaattgccca
atttgttaga
tacttgccta
ttagaggcaa
tggcttggct
catgattgct
gagctgaaag
gacaaggaag
aaagttaatt
gagccttgga
atgtgactta
gcactgtcaa
tgcacttgag
atttttaggg
gccctggtgt
cattaagcat
aagttctttc
ggttgagaaa
Tttccttttt
caagagtgct
taacctctgg

atgagtacag
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gatataaaag
tggagaaaat
aaggccttgg
tatgaaatta
catcaagttg
aaacgaataa
gggggcacag
ttctttgtag
ccacatggaa
ttaattagcc
tttttctcaa
cttaaaccac
tatggcacag
acttcccagc
gagctgcttc
cagtatctga
tgggagatga
ttcagttttt
gcccatcagc
tgtcctggec
aagatttttt
tgccagagtg
ggagaaaaaa
ttgttataac
ttattatttt
ctctaagaat
ataaattttg
aaaacctgaa
gaattgaaag
gcctaaatca

tatgaaaatt

cagaaagcca
ttagtgggtyg
tggaaggagg
gttccttagg
tttggtttaa
caataataga
agaatgtagt
tctttataat
gagacaaaag
accttgattt
gcatagcaga
cagttcatct
tgattgtgga
tatgtgatcc
ttagggttgt
ccctggagag
agagaaagtt
cctgagaaga
aagacggttg
agttgcctca
atggacagct
tgtaattatt
cttaaattta
acttagtttg
aaaactcctc
gacatttact
gaaagacaac
ctgagcttta
ctccaggaag
gtacctatcc

agcatggctg

aggactttgc
gtccaacctt
gcagtagcaa
tatgttgatc
atctaagaat
tgttaataga
aacataataa
ctctaattgg
tctcaaagct
ccacctttaa
aattaagatt
ttatcataaa
ccccggagtc
tgggcttcag
gtgtggctcc
aaagtaggga
caagaaggaa
gatatataga
gaaattatac
tgtcctctgt
ggttggggta
taccggtgtt
aaatttggag
gcatgtaaca
ttctcaaagc
gtgagtttta
aataacttca
tcaaaacagt
gcagggatgt
catggtaggc

atccttggaa
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actgttctca
cataaccagg
cctttccatt
ttgtaggagc
aagcccactg
aacaaagact
gttagatttt
catttgctcc
ggtgtagaaa
agcagttaat
aatttcttag
tacttaagcc
aggtgagctg
ggttcccttt
ggtaagataa
agagacaata
agtggaagaa
catcttcatg
tgaaacagaa
ggtcaggttg
aactttgaaa
cactaaggat
gcatcttttt
gctgaagcta
aaaaaataac
taccaatgga
gaattttcct
aactgaactt
gtctgtgttg
actcggtaaa

aaaatataag

94800
94860
94920
94980
95040
95100
95160
95220
95280
95340
95400
95460
95520
95580
95640
95700
95760
95820
95880
95940
96000
96060
96120
96180
96240
96300
96360
96420
96480
96540
96600



tcaaaaggga
cactttttta
tgaaagaagc
aaaataaatt
cattcagact
cattattaaa
ctcttgatgc
tttccttcect
gcggctcagt
agtttagaca
tttcttaagt
atagtatata
agctactcat
ttattaaaag
tcttcttgag
gtatggaaga
aaaatagtac
ggcagagtta
gaccaaagca
ctctctgect
actcggccta
aaccatgttg
ctttgggact
tagaaaaaaa
ccaggaggct
attggttgat
acctcactga
atactttgtt
aaatttctgg
ctttttggaa
agggcaatgc

atagctgcta

atagcatgca
tggtcaggac
aagaagtgaa
tctaaatctt
taaagtgaag
acaacatgtc
tgtgccctgt
gatattcttt
tctctcagtt
tgaaaaagaa
tagccttttg
ttcataataa
acagaggaaa
agtttgtgtg
gtgtagggaa
catatgcaaa
tggtagagaa
acctcatctt
gagtgcccaa
cagtatgagt
gatgaataaa
atatctgatc
ccaaaaatgt
aagtgttaaa
cttgtggtct
ctccctgtgce
aaccagatgc
cctggcagca
aaatatctcc
agtttgacca
attgtttttc

catttaaagt
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tgtgtaacta
ctgttttttt
gtatttggta
attgtattga
ttaggttgct
ttctgggtgt
ctgttgccat
tgaccagttt
ccctggtcett
tggttgtaat
aattcatgat
tgattaatga
acagattgat
tgtgttgttg
aacatatgct
aagaatgaag
aaagctctaa
catcagcttt
cctctctgtt
ggaatattgc
tcctecttga
ctcccactgg
aaacacaagt
ctctctgtta
aatctggaaa
tggagtgttt
tgtctctctg
aatactgaac
tttgggcttg
aaatttcact
agctcataaa

gtttagaact

aaacatcagt
ctgctccaat
ttcatgtgtt
aattgtatga
gtcactcata
tgtcttgtat
tgaggggtct
agaatatgcc
ctcatattag
cctcttcectt
tctaataatt
tagtattaat
tagtggaaat
gttgtttgtt
taggaaacag
gaactaattg
aagaagtaaa
tcccctgect
cagagttagc
atgaccattt
agaaggcggg
agaaatgtgg
aagcatgcaa
gtcatgtgac
gagtcgctaa
agtccagctg
aaaagatttc
tgctataacc
aatttttcca
tagctgtttt
Ttctcatttt

agtaaaagaa

ccacatgctt
taaagaagaa
ttgacatctg
gtttcttaag
gtggactttt
tacaaaagct
aaggaccaaa
aggtccattc
attgttatct
ctctcaccct
aatatatatt
aattctgtgt
Ttacattaatt
ccctttgcaa
agccttettt
tctctagcca
agtttatagt
cagagaggca
gagcatttgg
ctgatttctg
gcattttggc
caaagtgaga
gctgaagaag
tttttcttgg
tcgctgtgtce
ctggatggga
agcaataaat
ctctgttttc
tgcttgtctt
tcctgaatta
tcccattatt

tcttggtatg
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gaaatgtcat
aattgtaatg
cagtaagttt
tggtattatt
ttttttttgg
tgcgtgtttt
tgaggtcttg
acacaactaa
atgagcttga
cttccctttt
attatataat
gtgtgtgggc
tcataacttc
ctcaacatgg
tctcctttty
gggctctgca
gctttctcct
gttttggaat
atcactctct
ccatgagcgc
attcacaaga
aagactcact
tcacttgaaa
tattcgagag
accttggcaa
tgaaagcaag
aatatcgtat
acttgcttct
cagcccaaaa
tgggagaata
cctcagaaaa

gtaaagaata

96660
96720
96780
96840
96900
96960
97020
97080
97140
97200
97260
97320
97380
97440
97500
97560
97620
97680
97740
97800
97860
97920
97980
98040
98100
98160
98220
98280
98340
98400
98460
98520



ctggcagaag
acaatcaggg
ctgcaaattc
ttgttacctt
gttatatgtt
gtagccttca
ttacagcagg
gacacatgta
tgctgcaatt
cactgagtct
gatggataac
ttactatgcc
atcacttact
ttagacagtt
acctattata
cattgtacca
ttatggcata
ttatagccac
ttcagccttg
aggcacttga
atgcttttac
aagagcatgt
actggctcaa
aatgcttcac
aactgcaagg
ctctctatca
cttttcactg
catgaagtag
aggcactcaa
gccaagggaa

aatcataggc

acaaatttaa
cacacataaa
tctcagtaac
tctcaaccac
ggcattgacc
tgtgtgatga
gcctaggtct
gtaaaaactg
tgttcattga
ctactttatg
acagaagttt
tatagttgga
gagcgtccat
tctgcaggaa
caaggggaac
caagatacct
gctttatggt
atccttcact
agaagctggc
tatcaagatt
aagaatgggt
tacagcagca
tgagctccag
cctcagactt
atttctctga
catcacctat
tttttcttta
gaaaccttta
aaatgtttat
taggacaaga

tgttcttgag
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gtctctcagt
aagctctgat
tcatcccaag
ttgctctgtc
ccttatctac
cctcagtcat
gtctacctca
attgttgaat
tttgtccact
ccaggtattg
tgctgataca
atattagtcc
gatgtgcctg
gtcacacata
tataataaag
tgtgatcttg
cagagatctc
ccttaaccct
caaatttctc
attagggtca
actttttttg
gtataagcat
ccacttcaac
tgacatagca
cctgaagtta
tggactacct
aactttttat
ccactggtct
ggaatgatca
gtcctattgt

ggtgcctttg

atttccttct
gtagttttat
ttaccaagag
tgtggatctg
attttaaata
atctgctgac
ccattgacac
gaattaaatg
aagacatgca
gtatgaatgt
caacaaaata
aatatagcta
gccctgtgtt
ggttaacagt
agccaggtga
tgtaaatccc
atggggacag
gcactgtctg
aggactggaa
tgattgtgtt
tccctgtttt
acacaatcaa
tctcctecta
ggcttctttt
catatgtgtc
ttatagcatt
tgtcaatttt
tgagtgctct
gctggatgeg
gctccttgec

ccttggattc

aactttaaac
agatggccaa
gcaactttag
atttctaaaa
aagttgacca
ctactagact
tgtagtgctc
aacataagta
tgcatgtatt
tgtgaatatt
attatattat
aaggcaatcc
aggtactgag
gccaagacaa
gttgaaggca
ctgaacaatc
gcagttagtt
ccattcattc
aataaactgg
taagacccta
cttcttttge
aggtgattga
gtccctgtcc
tgtcattcag
accccttctg
tatctccacc
ctttcactag
tgaaagtgta
tatatggcaa
tgaagaaaac

gccaaaaatt
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atgactgcac
agagaagatt
ctaccatcag
aaatgtcatg
tttcttttag
caaaattcct
agcagggtat
cagttgtttt
cagtgagtat
tctttgcttt
ttgagtacaa
cagggaattt
aagagatcaa
atcctaaagt
ggagaggtat
aggaaaagct
gcaatgcctt
tctctgtget
aatgacactc
agacctcttg
cccaagtttc
agtgaggaca
ccttgccegg
atctcagctc
gtctccgttg
tgattgtgtc
atgccagttc
cgtgtgcaat
gtggcgagaa
ctcttgcaag

cttctgtttc

98580
98640
98700
98760
98820
98880
98940
99000
99060
99120
99180
99240
99300
99360
99420
99480
99540
99600
99660
99720
99780
99840
99900
99960
100020
100080
100140
100200
100260
100320
100380



ttttgtgtga
acttttcagg
agccataatt
ctttcaggtg
aaagctactc
cattttcatc
actgaagcca
ctgggattac
tattacttgg
tcaaaaatgg
acatattctc
acaattttgg
gtaattaatt
ccctgagcca
ccatccctat
ggccatttgt
tctgtacaag
tatgcatttt
ttgaaatttc
gattaattca
cagctacagt
tcataagctt
atcaaaaagt
cactgttctc
acttccaaga
gttttaagaa
tgcttctgtt
tttctaggca
agatctattt
agcccaatga
ttatatgatt

aagcaaatta

aaattttccc
ttacaggatg
gcttagccag
gcagctgcac
atgctgcaga
tgctaacgat
cacttggcac
ttatttatga
gttgagagtt
agcagtcaat
tttgctgttt
ccaagaggaa
tataagcaag
aaataaacac
cattattctg
tgattgagcc
aaaaaaatca
agtatgtacc
ttcattaaag
gttttaatag
gatcaacata
tttgtttaaa
ccacaccaaa
tgcttctaag
ttgtttttgt
agagtctgaa
caacaaaggc
ttatgcaaga
ccctttgggg
ggacgtgtgg
acaaccaaat

agtggaataa

BIOL0226WOSEQ_ST25.txt

ctcatacaca
gcatctcaga
tatctttttc
tggctttcag
tcttctctga
tttcatctgc
atattacttt
agaaagagag
ctagttatat
ctttggaaat
ttaaataatt
aagctaaagt
attttatgaa
cccattgttc
ttaaagggac
actttgcgta
tatatcaaaa
agaagaaatg
acattttctg
gtgcatcttc
tatttagcag
tacaaaggaa
ctcccaactc
atttgtttcc
ggttttaaga
aatctagaga
ctcatgtact
taatagagga
gttgaggaat
caatagttcc
cacacactgg

ttcaactgag

gcaatgggca
tatagtcttc
aggatttact
atataattta
aacatttctg
caaagagccc
ggcttatttt
aatattgact
aaaatgtatt
agttcagggt
tggcaaagct
gttggttttt
gggagaacag
catcgttttg
acagattacc
Ttaaagggtgg
aaatttttct
gctttggcat
tttgaaggtt
ctgtcattta
tgaaactgat
aatcttatac
atcccaaaaa
cttggggtta
aagaatctga
ttacttacct
gaatggaaaa
gacaaaaatg
gagaaagaga
taaaatgagc
tgagtttcaa

tttcactgca

ctaagaatgc
ctttgatcta
ccatatttct
gaatttagtt
tcacatttta
atctacttaa
cttttgattt
tcttatttta
tatctaagtt
gaaatgtttt
tatttgcatt
ctcagctcaa
ataggacctt
tattgcacat
agatttgtaa
tatatgttgc
cattcatcat
tttctgtttt
aaaatgacca
ccactttctc
atattctgtt
ctctgatttt
agagattgct
ctgtttgagc
attccaagat
tgtggtgagg
aaagcatcag
atgtcttgct
tttttagatg
aaagagataa
aacagtagtt

atgggattca
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atatatccag
tatactatga
tattctaggc
tcggatttgt
gaaagcttta
aaagcagatc
ttttgcttty
gaagagagga
gttaactata
tagcatgttc
tcccaaatta
ctttttgggt
tctacaaagt
aggaaaacat
ttttaaaaaa
ctgccgaatt
ataagaaatt
tagcagtctg
tataaataca
tcctcaatat
tatcttcaaa
aatatgacaa
atctactcat
aacttttctt
tatttttctg
tggttgtcta
gacctataat
tcaaagtctt
aaaaacagga
atttactctt
ttcatttaga

ttctagatgg

100440
100500
100560
100620
100680
100740
100800
100860
100920
100980
101040
101100
101160
101220
101280
101340
101400
101460
101520
101580
101640
101700
101760
101820
101880
101940
102000
102060
102120
102180
102240
102300



ttcaactctg
taccagtaag
tagataattg
tggctccatt
ccttgcaatg
tgacgtttga
ggggaactta
ctatctctct
ggagcgttaa
accaaatctc
ggggtggtaa
agtctcacta
ctcttgccac
aaggcatgtg
tttatctgca
gctgaaaaga
gaagagtttg
ggacttattg
ctgaggtggt
gttatgtttt
gtgagagatg
gtgaatgctt
tcagaaaatt
ttcaagccgg
catggggaaa
cccagaggcc
tgcagcctaa
aacacagagc
atggtattga
gatttcggaa

ggccctcatg

gaattagaaa
tcgtatacag
tgtttttaca
tttccaatga
tttcaaactt
tgctattatt
atcactaaat
ccctctectce
taatgctaca
aacttgaatt
ttgaatcatg
gatctgatgg
caccatgtaa
gaactgtaag
gcatgaaaac
tacccaaaaa
gagggctcag
aataactttg
ttcagatgga
agcaaaaaga
atttagggta
gggtgccatt
tgcagcatga
ctgcagaaat
atgtctccag
caggaggaaa
ggacttggtg
tcaggctgtg
gcctgtgggt
gatgtacgga

gagaacctgt
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caatatctaa
gtatacatca
aattgaaggt
cttgtgctca
ttttattatt
atgttgtttt
gttgtgtgtg
tggcttccct
atgacctcta
gtatttccca
ggagccagtc
gtttatcagg
aaagggcctt
tcccattaaa
aaactaatac
tgtggaagtg
aagaagacag
acccaacagc
gatgaggaac
ctggcagcat
actggcagaa
aaaagcattt
caatgcagta
ttgcatgagt
gccatgtcgg
aattgttttt
ctctatgtcc
gcttcagagg
gcacaaaagt

aatgcctgga

gctagggcag

ggatgttgct
ttttattgtg
ttgttgcaac
ttttgagtct
attatatctg
ggcacaccat
ttctgactgc
attccctgaa
cgtgtctgat
gaatttccat
tttcccatgc
ggtttccact
ttgcccccag
gctatttttg
agtaaattgg
actttggaac
gaaaatgtgg
ctgataacga
ttgttgggaa
tttgccctag
gaaatttcta
cattgtgaaa
gaaaaggaaa
agcaaggagc
agaccttcat
ctgggccagg
cacctgctcc
gtggaagccc
caagaactga
tgcccaggca

tgcagaaagg

gatagtagtc
atttgcttta
cctgtaacga
ctgtgttaca
ttttggtgat
gaattgcacc
ttcactgaat
acacaacaat
atggtttggt
gtgttatggg
tattctcatg
tttgcttctt
ccatgattct
ttcccagttt
taccagtaga
tgggtaactg
gaaagtttgg
tatggacaat
ctggagaaaa
agattcatgg
aacaacaaag
gggaaacaga
acccattttt
ctaatgttaa
ggcagacctc
cccagggtcc
agctgtggct
caagccttgg

ggtttgggaa
aaagtttgct

aaatgtgggg
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agcagataaa
ttgtgttttg
gcaagtcttc
tattggtaat
ctgtgatgag
catataaggt
ggctcttccc
attgaaatta
tgtgtcccca
aggcacccag
attgtgagta
cctcattttt
gaggcctccc
ctggtacgtc
gtggggtatt
gcagagtttg
aacttcctag
aaagtccagg
tatgactctt
aactttgaaa
cattcaagag
gcataaaagt
tgaggagaaa
tcccctagac
ccatcacaga
ctgtgctgta
gaaaagggcc
cagcttccat
cctccgecta
gcagagttgg

tcagagcccc

102360
102420
102480
102540
102600
102660
102720
102780
102840
102900
102960
103020
103080
103140
103200
103260
103320
103380
103440
103500
103560
103620
103680
103740
103800
103860
103920
103980
104040
104100
104160



cacacagagt
ccagacccca
tcactcaatg
agtagagccg
acatggagtc
gacttgcatg
cagctgtatt
caggcttata
tgggttaatg
taaaatgtga
tccccaccca
acccaggggg
tgcataagtc
atttttctct
gctcccatac
atgtctttat
catgtctctc
ggctaaaagc
ttattgaagg
tgacacagcc
agccacaaca
tttatgtaag
atttaagaag
tagaaggtgc
caacagattt
ctaagacttt
aaagggaagyg
attctcccca
gcaagattct
aaaataaaag
aaccccatcg

gggcctatat

ccctgctggg
gaatggtaga
ccagcccatg
cccaagacca
aaaggagatc
gaccctgtaa
tacccaatac
ggcagaaaag
ctgaaatgaa
agacatgaga
aatctcacct
aggtaattga
tcctgagatc
tgccgecacc
atgtggaact
cagcagcatg
actttaaatt
taggcctctt
aaattaaaag
ttagtgctga
ttttcttaag
ctgagagaga
ccatctgtgt
agaaagttat
tcagtataga
catagttaga
ctgatccttt
gccttgctag
acacaagaag
aaagaatgtt
ggccaacaac

Ttcaacattct
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gcactgccta
tccaccaaca
aaagcagaca
tgggaaccca
atttttgagc
tcctaatcct
ctgttgtatc
atttgccttg
ttaagacttt
tttggagggg
tgaattgtat
atcatggggg
tgaggggttt
atgtaagaag
gtaagtccaa
aaaacaaact
aattaagctt
gcaccaaaga
tctactccag
tatggagaaa
ccaaagccta
aagctacaga
aataacataa
ccagaagata
taaaatagcc
aagaaaaagt
ttttatgagt
agaaaccaaa
atcatacccc
aaaatcagct
agacctctca

taaagaaaca

gtgaagctgt
gcttgcactg
ggagggagac
cctcttccat
tttaaagttt
attgttttgt
taggaagtaa
tctaaggtaa
gggggactgc
ccagggccag
ctcccagaat
ccagtctttc
atcagaggtt
agtcttttgc
ttaaacctct
aatacagtgt
agtgaggaag
gttatccaag
tgaatacata
gtttgagtgg
atccagagca
agaaatgttg
aagtacaaga
tagctaagat
ttctattgga
caatgctggg
tgatgaagtt
agtcaaattc
agacacataa
agagagcaag
gctaaaaccc

aatcttcaac

gagaagaggg
tgctgctgga
tgtactctgc
cagcgtgacc
gactgccctg
ccaatttctt
ctagcttgct
gactttggac
tgagaaggca
aatgatatgg
tcccacaggt
ctgtgctgtt
tctgetttcg
ctcctgccat
ttttgtttcc
ccaagggaaa
gcatgttgaa
ttgtgaatgc
agttattaaa
tctggataga
aggccctgac
gaagctagca
tgaaccagca
cagtgatgaa
agaatacgtc
ctttaagact
ggtgacttta
aggaaataca
tcatcagatt
ggcaggtcac
tataagccag

caagaatttc
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ccactgtcct
aaagccgcag
aaagcctcag
tggatgtgag
cggcatttca
ccatttggaa
tctgatttta
tgtggacttt
ttattggttt
tttggctgty
tgtgggaggg
ctcatgatag
cttcttcctc
gatttggagg
agtttcagat
ggaaaagtca
agccaatata
aaaggaaaag
aaaaaaaaag
aaatcaaacc
tctcttcagt
gaggttggaa
ggtgctaatt
gattactaaa
aatagaagat
tcaaaacttc
agttgaagcc
gagaacccct
ttccaaggtc
ctacaaaagg
aagagattgg

atatccagct

104220
104280
104340
104400
104460
104520
104580
104640
104700
104760
104820
104880
104940
105000
105060
105120
105180
105240
105300
105360
105420
105480
105540
105600
105660
105720
105780
105840
105900
105960
106020
106080



gaactaagtt
tgttagtacc
agacagctac
caaccacaaa
catatcaata

ggcaagctgg

atagcctcaa
caggggttgc
caaagaaggg
aaatgtatat
caaagagaca
ttagatcatc
aaatggatct
tctcatcacc
tcagcaaatg
tatgctaaat
acctgtttac
aaaaaaaaga
gctctgatgg
attctgcagc
acatcttgta
acattaaaaa
tcataggagg
ctcatagatt
ggaaatagca
gtctcatgat
tttcttgaga
gatttagaat
tccaatttta
gaaatctttt

aagaaattat

tcctatgtga
agacctccct
catctaatac
agcaagccag
ctaaccctga
ataaaaaaga
aataaagggg
aatcctaatt
cattacataa
gtacccaaca
tagactccct
aaggcagaaa
gatagacctt
acgtggcaca
caaaagagct
ctactctgtc
agtatggctt
tttttttcta
agatgtacaa
ctatgtatca
aggctatagt
ccttatggaa
aggtcaaaat
actttgaatt
agaaaacttg
aaaacttgaa
tggaatctac
atgacataaa
aaagaagttc
atgaaaggaa

cacagccacc
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aggagaaaga agattcagag aagcaaatgt

tataagagat
taaaacacac
cataaccagc
atgtaaatgg
aagacccaat
tggaggaaaa
tcagacaaac
tggtaaacgg
caagagcact
cacaatatta
attaacaaag
tacagaactc
tactctaaga
gaaatcatac
tatactctat
gctgaatatt
aatattagtc
ggaggttaat
aggagtaatt
tgccatagat
aggatttacc
atcaacctta
gattcaagac
aattagaagt
cagatgagga
tcctggtgaa
cttagttgat
tgtgggtaaa
gaatcaatca

ccagacttca

cttgaaagga
ttaaatacac
taacaacaca
gctaaatgcc
ggtatcctgt
tctaccaggc
agactttaaa
ttcaattcaa
gtattcataa
gtgggagact
acatttagga
tccacctaaa
ttgatcacat
aatttcaaaa
aaatggaaca
ttaaggccac
ctcattgaga
gtagttttcg
ttggccttta
agtcattctt
atcctagata
acagcagttt
ttcagtggag
ggagcctgaa
atcacttctt
gatgccatga
aaagcagcag
atgctgtcaa
gtgtgtcaaa

gcaaccacca

gcactaaata
agaccagtga
atgacactat
tcacttaaaa
cttcaataga
aaatggaaaa
ccaacaaaga
caagaagacc
ggcaaggtct
tcaacactcc
cctgaactca
aataacaaaa
aattggaaac
atcagagggc
caatacatgt
agttgagacc
aagcacccag
tgcctgttaa
agtcttatta
ctgatggatc
ccattaaaaa
agaagaagtt
aaagccgctg
gatgtgactg
atggatgaac
acactgttga
ccagatttga
ggagtatcac
ctttactgtt

ccatgatcac
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tgtgggagtt
tagaaaggaa
cactataaag
caagttcaca
ggcacagagt
cccatctcac
caggaaaaag
tcaaaaaaga
taactaccct
tagataccta
actgacagta
acattggact
tatacattct
aaaacaatcc
ccttaagaat
gtaatagtac
tcctgcacag
tgaccaaagg
cacaatgtcc
tttaagaaat
taagaaaaat
catttatgat
gattccaatt
caagtgtagt
aattgctaca
aaaaaaatag
aatggcaaaa
gaagattgac
atgctacaca
gccttatttt

tcagaaggtg

106140
106200
106260
106320
106380
106440
106500
106560
106620
106680
106740
106800
106860
106920
106980
107040
107100
107160
107220
107280
107340
107400
107460
107520
107580
107640
107700
107760
107820
107880
107940



tcaacattga
gatgattagc
tttagacata
Tttt
ttggctcact
gtagctggaa
aacggggttt
cctcagcatc
cttttatata
cattgcagtg
tattttgaca
tgatcagaat
ctgagtccta
agatgttaca
tgggtcactt
atttgtctaa
tagaggatat
tccctgaatt
agcactaaag
aaatcagaag
atttttttcc
tatgacatga
taacacatcc
agtttaatca
aaaaattgtc
gatgaatact
catggaagaa
tagcaagatg
ctacctagtt
gcctttatcc
atgaaactca

aggtgtgcca

gacaagactc
atttttagca
atgctcttgc
tgagacagag
gcaagctctg
ctacaggtgc
caccatatta
ccaaagtgct
cagtaggaaa
gtccggaact
tacattcttc
ttgcagggtt
aaggtgaatc
caccttgtat
agtctgcttg
ggcaatttta
ataattttta
tattacactg
agaaatagaa
tgaatcactt
agctttattt
tgatttgata
ttcaccacac
tttttgaaca
atgcagctgt
cagtcaaatt
aacactaaca
agccatggtt
tgccttttty
tttcagggga

tttggggctg
gttttgcaca
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tccaccggca
ataaagtatt
acacttacta
tcttgctctg
cctcccgggt
ccaccacaat
gccaggatgg
ggtattacag
ccaaaaaatt
gaactgcagt
tttacttgtt
gctttgacca
tgtctggcca
aactgaagcg
gttgaggttt
tgaagtaaat
gcattccatt
gccctatctt
tgaacttctt
cttttrrtttt
aggtatgatc
tatgtgtaca
agttaccatt
ctagctacaa
ttaattttag
ttcatgaatg
ctgtcttaca
gtaattgaga
ctctaaaatg
aatacaagta
tggaaattgc

agctgtgtca

aaaagattat
tttaaattaa
gactacaaca
tagcccagtc
tcacgccatt
gcccagctaa
tcttcatctc
gtgtgagcca
gtgtggcttg
atcttcaagg
aaaatcatgg
tataccattg
gttctgggtt
ccctatcacg
cagtgctttt
ttactcttgt
attacctagg
cttcacctga
ccggaatggg
Tttt
agcaaataaa
ttttataatg
tgtgtgtgtg
cataattcaa
aagcattaac
aatgggagcc
cagtaattca
atggcaacta
gtgactatgt
acaagcttaa
tgctagcatt

tattcagaga

gactcactaa
agtatataca
gattatacac
tggtgtgcag
ctcctgectc
ttttttgtat
ctgaccacgt
ccgcgectgg
ctttattgag
tatgtctgta
tcacctcatt
ttctacaact
taacggccta
gacacagctt
cacatctaca
catcctttcc
ggatggtctt
aataagttaa
aataggaaat
tttttgcttt
agttgtatat
atcaccatga
tgtgcaagag
ttaaaattct
tgacaaaatc
tttacctctg
agttaccaat
tggtgttctt
tagaattcaa
Tttt
gaacctctta

tagattgttg
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aggctcagat
ttgtgctctt
gtaacttttt
tggtgcaatc
agcctcccga
tttcagtaga
gatccaccct
ccagacataa
atatttgctt
ttcaagttta
attatatgac
acgcagatgt
tataaaaagt
aactcttggg
gaaatgtcct
aacctgaaaa
cagtcattct
atgtagaatt
gaaagagagt
gcaaatctat
attcaaggtg
tcaaattaat
gaggtaaggg
gagaaagaag
caagtcttat
aaattgttgt
tgagttaaag
atctaatctg
agaataaaag
cttaacactg
ttaacattca

gcacaaacta

108000
108060
108120
108180
108240
108300
108360
108420
108480
108540
108600
108660
108720
108780
108840
108900
108960
109020
109080
109140
109200
109260
109320
109380
109440
109500
109560
109620
109680
109740
109800
109860



aggcacttat
tagataagca
tgtatgacat
gaatgcctat
tggctcacgc
agagttcaag
ttagccagac
attgcttgaa
cctgggcaac
taaagtcact
tggttagaac
tgagacagtg
Tttt
gtaatcatag
caccctggat
atattattat
ttggctcttg
cattcattgc
caaagtcttg
ttttgtccct
tcgtaggcta
acatctctgg
tcttcttgga
gcctagaaac
tcaacccttg
aacttctgtt
ggtatagatt
atatatttta
attcatcaaa
aaattgtaca

tgccacccca

tctcttgttt
gttgaaactg
gccgaagaaa
tttagaatac
ctgtaatccc
actagcctcg
atggtggtgt
cccaggtgat
agagtgagag
gattctgttt
ttatgagtag
aatggggctt
ttagagtggg
ctccctgaag
tgttgtgttc
tttgatgttt
ttttaatggt
tatttgttgc
gtttatgtgt
aaactagagt
gtgagaaaaa
gaatacttgt
agggacacat
tggaactgag
agccatgagg
tatttttctg
tggaggtctt
gcatacaaag
tgtaaacatt
gaaaaatttg

gagaaaacaa
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tttcacttct
ttctgctcat
tatacaaggg
gtcatttctt
agcactttgg
ccaaaacagt
gcgcctgtaa
ggaggttgca
tccatctcca
ctaaggaatt
cagaaaaaga
tctggcaggt
tctcggtctc
cctcgacctg
tacacagagg
cttaaccagc
tatttgctag
aattcatggt
gacttccagg
ttttcaatgg
tagctttttt
gacaagatcc
tgtggctttt
aaagctcttc
gcagcttgaa
tgtaatattt
tgatatagat
gaggctacaa
ttccccaaat
aaggcccccg

ctgtcttgca

ttcaataaga
ctctttggaa
aaatgctccc
aaaagtaaaa
aggccaaggt
gaaaccccat
tcccagctac
gtgagctgag
aaaaaaaaac
ctcagctggg
aaactactat
tagcagttag
actctatcac
ggctcaagca
Ttccaccttt
tgaatcacat
cagatttcac
gactaaacat
ggagagagat
agtacttggg
tttttttgge
agcctgacaa
ctctggaatc
ctgatcatat
ggaacatggg
agggacttgt
gatagataga
tacacactca
ctgcttctta
ttttaccttc

taggtattta

acagataaat
taggtttgtg
gcatacattg
taagttttgg
gggtggatca
ctctactaaa
tcagaggatg
atagcaccat
caaaaagtaa
gcttctgagt
ggattttctc
gaactcagat
ccaagctgga
atccacagat
tgctgccttt
tgtagtatat
aatggcccaa
gactccatgg
tgagaaccat
cagttgaatt
attaatcaga
tatcacatat
tgtgaagaaa
aacaataagt
gttgagagtc
tatgtttaac
tagatagata
tgtacctgtc
gctgttattc
cccagtctca

tataattctg
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atactatttc
ggggtatcac
agatataaat
ctgggcgceag
cctgaggtca
aatacaaaaa
aggcaggaga
tgcactccag
aataagtttt
caattctcga
tacaatgatt
gaccatagac
gtgccgtggt
ttttgaagtt
tatggttact
gaaatatgtt
tgaaacaacc
tacggctcac
ctgttaatca
agtatgtttc
ctgctgaccc
gatttgcttt
atgctcctga
cttgtgaggg
aagtcatcag
tctaggcaaa
gatagatgaa
actccaatga
gtaaagaaac
ttattttctc

ttttatactt

109920
109980
110040
110100
110160
110220
110280
110340
110400
110460
110520
110580
110640
110700
110760
110820
110880
110940
111000
111060
111120
111180
111240
111300
111360
111420
111480
111540
111600
111660
111720



tgccactttt
gttttactgt
tttcagaatt
ctccatctta
tacaattttt
agggtgcatg
tatgtacaat
ttccactcct
tattatcaga
tattcattac
cctctcatct
tttattaatt
atttcatata
tccctatctg
taattttgat
actttatttt
taaatatgtc
caattttttt
atttttccat
gattctagtg
cctcatcccc
ctttgcatcc
cattcctgag
aattcattcc
tatatatgta
tatgtatata
tatgtatata
tatatatgta
tgtgtatata
tacatgtgta
tatgtatata

tgtgtatata

actacatata
aagtgtggaa
tacccttgtt
tgaaaatacc
aattaaaatt
tgatagagtt
tgcatgtcta
accagcaatg
tttaattatt
tttgattatt
gaattgccta
tatagaaatg
taaatataat
ctgattgcat
atagttaata
gcatagtcat
aacctttgtt
tactattgag
aagttattgg
cacccatcac
ctcccaccct
tcatagctta
ttacttcact
tttctatggt
cgtatgtata
tatgtacata
tgtacatgtg
tatatgtaca
tgtatgtata
tatgtgtata
tgtacatgtg

tgtatgtata

BIOL0226WOSEQ_ST25.txt

tgaagcatgc
tgtattctag
attatataac
acaatttatt
aataatgctg
cttctcacat
ttagatatgc
aatgagaact
tgccagttga
tataacatta
tttctcctct
tatgtgtgat
gaaatacttg
tttaattttg
ttttttatta
atgctctaat
tcacccggaa
aatgctttta
ggtacaggtg
ccaagcagta
tcccccaaag
gcccccacat
tagaataata
tgagtagtat
tatgtatata
tgtatatatg
tatatatgta
tgtgtatatg
tatgtacatg
tatgtatgta
tatatgtgta

tatgtacata

ttgttacata
aatttgctac
cctagttcat
tattcccata
aaagaaatgt
atatatcagt
caaattgctc
ttgtttcgca
tggatgtgaa
ggtatacttt
tcgttgattc
cctaatatgt
tctctgttat
ttcatggcat
ctctagattt
ttttttaatc
ttttttatat
ttatattata
gtatttggtt
tacactgcac
tccccaaatt
atcagtgaga
gtctccagtc
tccatcatat
tgtaagtata
tatgtatata
tatatgtata
tgtatatatg
tgtatatgtg
tatatgtaca
tatatgtatg

tgtatatgtg

catgaacata
ttttactaca
tttttaattg
ctaatcagaa
tctttttata
gtacttgctg
tgcaaagtac
ggtcattgcc
ttgctctatc
tcatagggcc
ttctattatc
gtcataatat
atataggttg
cttttaacac
tgagaattgc
tacttacaat
gtatggtata
tcttattcta
actttagtgg
catatttgtt
ccattgtatc
acatatcatg
tcatccaagt
atatatagta
tatgtacgta
tatgtacata
tatgtacatg
tatatatgta
tatatatgta
tgtgtatatg
tatatatgta

tatatatgta

Page 63

aaatatacat
aatattttat
ccatatatta
tttgaattga
catttccctc
tgtcttagga
tcataccagt
aacacttgat
actgttttaa
atttaaattt
ttttcttctc
ctatgttcat
aaaagtttgc
acgtgatttt
tcaagaaatg
agttttatgt
aagcataaat
ttctattttt
tgatttgtga
ttcttttatc
attcttatgc
tttggttttc
cactgccatt
tatgtatgta
tgtatatatg
tgtatatatg
tgtatatgtg
catgtgtata
tgtatatatg
tgtatatatg
catatgtata

tgtatatata

111780
111840
111900
111960
112020
112080
112140
112200
112260
112320
112380
112440
112500
112560
112620
112680
112740
112800
112860
112920
112980
113040
113100
113160
113220
113280
113340
113400
113460
113520
113580
113640



ctatagtttc
aattgcaaat
cctctgggta
ctttaaggaa
agtgtagaag
ttttttatta
tttcccttat
cttcttttga
tattgatttg
ttgtgaagat
gctgtccaaa
gcttttgcgt
atgttatctt
gagtagattt
tagccaatta
tttgctttgt
tgttccattg
ccttagagta
tttcttgctt
tctaattctg
gcttttggca
tgtttccatt
caaggtcttt
gcagcaattg
tatagaagag
tttatcagtt
tcatcagcag
ttctctcatc
agtgggcatc
agtattatgt

tgtatgccaa

tttatccact
tgtgctgcta
gatacccagt
tctccacgct
tgttccctga
tggccatcct
cattagtgat
gaattgcctt
tttgagtttg
ttttctccta
agctctttag
tcttggtcat
ctagtatttt
tttgtatgag
tccaagcacc
ctaaaatcag
gtctatgtgc
tagtttgaaa
tggatatgca
tgaagaatga
gtgtgatcgt
tgtttggtca
caactctttt
taaaaggggt
ctactgattt
ctgggaactt
acagtgacag
tgattgctct
cttgtcctgt
tggttgtggg
ttttgctgag

BIOL0226WOSEQ_ST25.txt

cgttgattga
taaatgtgtg
agtgagattg
cttttccata
tcaccgcatt
tgcaggagca
attgagcatt
agcccacttt
ttatagattc
ctctgtgggt
tttaagtccc
gaaatccttg
tatagtttca
gtaagagatg
atttgttgaa
ttagctgtaa
ctattttcat
tcaggcagtg
ggctcttttt
tggtggtatt
tttcacaata
tctacgattt
gttaagtata
tgagttcttg
gtgtacatta
tctggaggat
tttgacttcc
ggctaggact
cccagtttcc
tttgtcataa

agttttaatc

tgagcatttg
caagtatctt
ctgaatcaaa
gtggctgtac
catgccaaca
acatggtatc
ttttcacata
ttgatgagat
cagatattag
tgcccattta
aactatttat
cctaagccaa
cgttttagat
aggatccagt
aaggtgtcct
tatttggatt
accaatacca
tgattcctcc
tggttccata
ttgaaggaga
ttgattctac
ctttcagcag
ttcctaagta
atttgattct
atcttgtatc
tcttcagggt
tttttaccaa
cccagtacta
agagggaatg
atggctttta

tgaaagggat

ggttggttcc
tttcttataa
tcgtagttct
tagtttacat
tctactgttt
acattgtggt
tttcttggec
tgcttgtttt
tcctttttca
ctctgctgac
cttttgtttt
tgtctagaag
ttaagtcctt
tttattctcg
ttccccactt
tatttctggg
tgctgttttg
agatttgttc
agaattttag
aggttttgaa
ctatccatga
tgttttgtag
ttttattttt
ctgcttggtc
tggacatgtt
tttcaagtta
tttggatgct
tgttgaagag
ctttcaactt
ttacattgag

gctggatttt

Page 64

atgatttttc
tgacttcttt
acttttagtt
tcccaccagc
tattattatt
tttgattgca
atttgtatat
tttattttct
gacgtataga
tgttcctttt
tatttcattt
agtttttcca
aatccatcct
tatatgtgac
tatgtttttg
ttcaatattc
gtgactatgg
tttttcctta
aattgttttt
tttgtaggtt
gcatgggatg
ttttccttgt
tatttttttg
gctgctggty
gctgaattct
aatgatcata
ctttatttct
gagtggcgag
ttccccattc
gtatgcccct

gtcaaatgct

113700
113760
113820
113880
113940
114000
114060
114120
114180
114240
114300
114360
114420
114480
114540
114600
114660
114720
114780
114840
114900
114960
115020
115080
115140
115200
115260
115320
115380
115440
115500



ttttctgeat
atcacattta
tggtcatggt
aagagtttag
tcctttectg
ccctectttcect
gtctggtcaa
attaccattt
tttaagctag
ttacgtgcac
gttgtagtat
ttggttaatc
gttttattta
tatgtcctct
gtttgacctt
atgaactttc
ttactgttgt
tactcattca
ctggagttga
ttttcttaaa
gttccatgca
atatttgtta
tttgtctgga
gttgctgttt
agtgttaggc
cattatatag
tgatacaaga
ccaccccttt
gcagatactt
atttagggca
ctgtttgctg

tttgtttata

cttttgagat
ttgacttgca
ggattatctt
catctatgtt
gttttggtat
ctatcttgtg
attctgctgt
ccatctcact
gagagttgta
aaaggtgttc
cccccatttt
ttactaatgg
tcatttgtat
cttcteccteg
agaaagtcac
ctcttagcac
tcagttcaaa
ggagtaactt
tttccaggtt
tttattgagg
ctgttgaata
agtccatttg
tgacctgtct
ctctcatttc
gcatatatgt
tgtccctgtt
attgctaccc
actttaagtt
ggttggtgag
tttacattca
cctgtgtacc

agtcctatgt
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gatcatgtga tttttgtttt taattctgtt

tatgttaaac
tttgatatgt
tatcaaggat
tagggtgatg
gaatagcatc
gaatccatct
gcttgctatt
tttttctagg
atagtactct
gtttcttaat
tctattgatt
tttttctttt
gtttgggttt
tttgtgttct
tgcctttget
gaatttttta
atttagtttc
tattcaatgt
cttattttat
gaatgtgtat
ctccaagtac
agtgctgtca
ttaggtctat
ttaggattgt
tgtctctttt
ctgctggcett
tatgtgagtt
ttcttatcta
atgtcagtat
ttggtttttt

gatttaggct

catctctgtg
tgtcagattc
atcggtctgt
ctggcttcat
aaaaggattg
ggtcctgggce
ggtctgttca
aatttatcca
tgaatgatct
gaggttattt
ttatttatct
aattttattt
ggtttgtcct
ttcagtcttt
gtatcccaaa
acttccatct
tatgtatttg
ggtctgagag
ggcctatcat
tctgcagttg
agtttaaatc
gtggaatatt
tagtaattgt
gatattttcc
aactgctgtt
ttggtgtcca
cttatgtgtt
ttctgctgtt
gagatgtgtg
gtttttggtg

ttaaagaggt

cccctggtat
agttagctag
agttttcttt
agaatggatt
gtatcaattc
tttttgtcgg
ggttatctaa
tctcttctag
tttatatttc
ggattttctc
tttaaaataa
agttcttctc
tgtttctcta
ttgacatagg
ggttttgata
tgacttcatt
catggttttg
agtacttgat
atggtctatt
ttggatgaaa
cattgtttct
gaagtcccca
tttataaatt
tgttgcacaa
gcttcaaagt
tttgcatgaa
aggtgagtct
ctgtatcttt
gtactgttgc
tttggttttt

tctgttttaa
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tatgtggtgt
gaaacccact
tattttgtta
tttggttatg
agggagggtt
ttctttgaat
taagccttta
tttttcctga
gttttctagt
agtggtgtca
tcttctattc
ccagcttttt
tgttcttggt
gttccttgag
tgttagggct
ggttgtgtct
tttgacccaa
acggttcctt
ataatttcaa
cttggagaaa
tgttctgtat
ttgttgtctt
ctattattgt
tggaacctcc
ggctttttac
ttgttttgtc
atgccttttt
cctgaaggca
taagtggagc
attcatcatg
aacttgtatt

tgtttccagg

115560
115620
115680
115740
115800
115860
115920
115980
116040
116100
116160
116220
116280
116340
116400
116460
116520
116580
116640
116700
116760
116820
116880
116940
117000
117060
117120
117180
117240
117300
117360
117420



atttgtttca
caattctctc
tagcttgctg
ggggcccaat
gattttcctt
gtcttaactt
ttcccaggtg
aagttttcct
ctcaggaaca
cctttgttca
ccttgtctte
ccagagcgtt
ctttatgcta
tcagatttcc
taacctcctg
ctagtggact
agtttgtttt
aggctgttgt
gtggtttcct
accagtctac
aaccatctat
cctgcaggag
agtctagatc
tttcattgtt
ttgctagact
ttgtgtaaat
atgcttcaaa
tgtataggtt
tttattaaga
aataatcatt

cctgatatta

agatttagag
agcatttgtt
gatagaaaat
cttatctagc
tataggttac
tagataacct
ttctttgtge
caattattcc
ccaattattc
tattttctta
aagttctgca
ttgcatttct
cctatttcct
ttgcgttggg
aattctttct
agtattactt
ctggttcctt
tcagattctt
gtgagctgag
ctggctctga
gggtctctca
cagtccactt
tattttttga
ctgtaatgcc
ttctttttct
attatatgtt
atttcactgt
tttggctgac
cagtttatca
tgattcccac

aactatcctt

BIOL0226WOSEQ_ST25.txt

ctccttttag
cgtctgaaaa
tttggactaa
ttgcagggtt
ccagtgcttt
ggtaacaatg
ttcttatatt
ctcaaatatg
ttaggtttgg
ttrtttctt
tttctttctt
ataagcttgt
Taaatttttc
cttcaccttt
caggtaaatc
ttggggggtyg
ctcatttgga
ttgtccctta
ctgaagtgat
gctggtactg
gccatggata
ccttctgtgg
cagtctaatc
tcctctgttg
tctgttgttt
tatactaagc
ttttgctatt
ttatttttgt
caagtattag
ttttaaatta

gcattcttga

cagctcttgt
tgactgtatc
taattgtttt
tctgatgaga
tgcctcacag
tgcctaggtg
tagatatcta
ttttcccaaa
tcgtttaaca
tgtctttgtt
ctacttgttc
ccaatgtttc
Ttcctttccect
ctctagtgcc
agagattttt
ttaaagagcc
agctctgtca
atgtagtact
tgttatctct
agggttgtct
ccagcacagt
gtcctctcgg
ctaacaccat
taaattaaga
Taaaattttc
atttttatct
aagtatgata
caggttaaga
cctataaata
ttaatgctgt

tctaaatctt

agtgctggct
tttccttcat
gtttgaggag
aatctgctgc
ctcttagaat
atgatttctt
ggtctctagc
cttttagatt
taatcccaga
gaattgggtt
aattttattg
ctgaagtttt
gcttgtatca
tccctgatta
ttcttggttt
ttgctttgtc
gagggaaggt
ctccctattt
cttctgggtc
ccacagagtc
atttggggtg
gattcctgtt
ttactgagga
tcccataaat
tctcccaaca
tgtactgaat
ttaagtacgc
aaactgctct
atggtttttc
agattatatt

acttgaatgg

Page 66

tggcaggggc
atatgatgct

gctgaagata
taatctgata
Tctttctttt
tgcgatgaat
aaggctgggg
Tctcttcttc
cttcttggaa
aattcaaaga
ctgagacttt
gatttttttt
tttcgttgta
gcttaataac
ggatccattg
atattaccag
ccagtgctga
tcctatggat
tagccacaca
ctgtgatgtg
tctcctgeat
tcattcttga
acactctttt
gccttggtat
agataaaata
aatagtgaga
tattaagtac
ctatttctag
tgcacattcg
gatagatctg

gatgtgttac

117480
117540
117600
117660
117720
117780
117840
117900
117960
118020
118080
118140
118200
118260
118320
118380
118440
118500
118560
118620
118680
118740
118800
118860
118920
118980
119040
119100
119160
119220
119280



tgtattctct
Ttcatctctct
gattttcaga
caaatatagt
cattcacaga
Tccattttct
cttttgtttc
ttcactcccc
agtccgcccc
ctgcagttgt
tcaacccatg
aatatcagtg
gcacatttta
ctagaattta
gcaatatcta
cctaataaat
aggagtcaac
tgataaacaa
ggattattat
tacttgaaag
ggatcttcaa
agtggtaaat
ctttcagacc
tgtcctggaa
aataaggaga
ataaatgttg
tctggatgta
tatcagtgaa
gaaatggcct
gttttataag
tatatgagcc

tcatatatgt

ctctctctct
tctgcaacat
aatatttctt
aattatctag
acataaacct
acatattgag
taacctacgg
cttcctgggce
tgtccccacc
ttcttaatge
cccatgtcct
ttcccatatt
attatccttt
ctttcatctt
gttgaattac
tcttattgca
caaatcgtct
gtaaatatat
ttatctaggt
aagtctggga
ggaacatcaa
ggaggcagag
actgtaaata
aaaaaaaagg
ttcaaaagca
gtgccttggt
atttgaaggc
agaatagagg
acactcttga
tttgagacgc
tgtagttcaa

ggcattagtg

BIOL0226WOSEQ_ST25.txt
Ctctctctct ctctctctct ctgtatctct

cttaaagcat
tgagaagcta
gaataagaat
acttgtttca
aaaaaaacat
gaagcctgtc
tctctggtag
catcccctct
agcagaaggc
tctgcacccc
tcatgcatta
gtgacagtct
ctgattcaca
ccaccatgtt
tgccttgtgt
ctgagctcat
atcaaaaata
tgtcaggcaa
gaaaagtatc
agaggccagt
atagtgggtg
cttggtcatt
gacatgttct
aaagcaggta
taagggagat
atgtctgaga
aaaggcctga
atgaatagat
ctataaaaca
gaaagaggtc

tcatgattcc

attttggtaa
aaaatgcaaa
tgtccatttt
aatatggtag
tcaaagaaca
acttttctaa
aatatgccct
atccaccacc
tgcaacaacc
ccagtcagac
tctatccttc
ctagtatttt
ggaaatttgt
Ttactttttt
tttcctgcta
gtagttgaca
attgccatgg
gagcttacag
ccaggtagag
ttgttggagc
agagtggggt
tactctaagt
tattttagtg
ggccattaag
aaagatggag
ggattagttg
gaatctggaa
taggaagtaa
ttcaaagaaa
tggattaaag

aaatgagata

atttgctttt
ggttttattt
ctacctattg
ttatctagga
taagcctaaa
aagttatgat
cccaagtcct
gcccccgctce
acaaactaca
tacccactcc
tctcaaataa
ccttgttttt
tccatattgt
cctcaccatt
ttgtacatgc
atctagttag
agaaaaatta
atgggtgaca
ggaatagcat
aggatgagca
tgggaaaaaa
gagataggat
agaccaattt
aaactgttat
atggtaagaa
atggagtgtt
agatgaaggt
aattgaaagt
ttattaaata
ttatgatttg

atccagggaa
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cttcctctct
tatagttatt
caccttgttt
agaatcaaaa
ataaggattg
acctctcttt
caggctgagc
ccctagtgtg
tcaggctgcc
ttgcccatga
cacaacaacc
agcagatcta
ttttttttgt
ttttttacaa
agttcattca
ctggaaatat
agaacagaga
agtagtataa
tttgaatgca
atactatttg
agaagaacgt
tcagatagga
accatgacag
gggtgttggg
aataatccag
gtgatcgcat
acttatgggg
gatatttact
ctggttatgg
gtgaactgga
gacaacatca

taactataga

119340
119400
119460
119520
119580
119640
119700
119760
119820
119880
119940
120000
120060
120120
120180
120240
120300
120360
120420
120480
120540
120600
120660
120720
120780
120840
120900
120960
121020
121080
121140
121200



gaaaagagga
aagagaacac
gaagggtgtt
gtggcaagtg
cattggtgac
ataagtttaa
agaagttttg
aaataggaga
tcttatcttc
ttctattcca
tggtagtgaa
tatacacctt
atatcactct
catggtattt
tccaagttgce
tgtgtatata
acatctttgc
ataatgactt
gatctacttt
gacatcacta
tgtttgtttt
aggtggcata
agtcttttgg
ctttagtgac
ttaaagttta
tttgagttca
atcttgatgc
cttttaatct
tctataactg
tgtgttggag

tactactctc

gaggaggata
agtgaagttg
caagatacaa
ttattcattg
tagagcaaaa
gaaattgggc
atttagaggg
aattatcctt
ctgcaaaaat
atcatttttg
gtctgagatt
tttttatccc
gtatgccttt
ggttttccat
tgcaaaagac
tcacatttta
aattgtgagc
attttccttt
tagttctttg
ccagcagtgt
tgggattttt
tcattatggt
tggtaaagta
aggctagttg
tttgtgttct
ttagcaggta
catatgatag
gcaaactcaa
attatttgca
cttctcaatc

aatttttttt

BIOL0226WOSEQ_ST25.txt

atttctggtg
accaggatga
aattaagaca
gttaaataag
gctattccat
aaggaggaat
gagcagagaa
tttctaaaag
agctccttta
gggtacaagt
ttagttcatc
tcagccaccc
gcatacccat
tcctgagtta
attatttcct
tttatccact
tgtgctgtga
aggtcgattc
aggaatttcc
ataagtaatc
ttgtttttgt
tttaatttgc
tcttagtttt
ggtatcaaat
ggcatctgtt
atctgcctct
atctaccttt
tcaattattc
gttgaattaa
tgccctccaa

ttaaaaaaac

atatttcaat
agtacttact
gtgtgtcaga
atgattaaga
tgatgtagtg
taaagaaagg
atgggtcagt
gagataattt
ggtatttttc
gatttttggt
catcacccaa
ctaccccctc
agcttacctc
cttcttttag
tcttttttat
cattgtttga
taaacataca
ccagtagtga
atattgtttt
ctttttcact
ctttttataa
atttccctcc
catgtgtgct
tctgaattga
gttactaaat
tattttaagc
tattatactt
gattttataa
atcctctctt
ggctcgtaac

aacctaatat

gctaagtggt
gaggtggaag
gaagtgggga
atttgccaca
gagattaaag
agaataagac
aacttcatga
tagtgcacac
aaaattttat
tacaaggttg
gtaatgtaca
ctcagtctcc
ccacttacaa
aatagtggcc
ggctgagtag
tgggcattta
tgagcaggta
gattgctgga
ccatggaggt
acctctacac
tggccattct
tttaggtatt
cacacacaca
tgtttttttc
aaaaatcttc
acttttaaag
tactcagtaa
aattatcagt
tctggaattc
tgctctttta

tgcagtgttt
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tgggaaaatg
aatcaatgga
gtgatccatt
atgtggaagt
cctgatttca
aatttcttca
gcagtaactg
ttaaggtgat
acatgtatat
aattgtatgg
ttgcacccaa
agtgtccatt
gcaagaactt
tccagctcca
tattccatgg
agttgtttct
tctttttgat
ttgaatggta
tgtactaatt
cagcatttat
ggctaggaaa
atttaatgag
tacacagagt
tctaatactt
caccagtcca
atttttctgt
ttactgtggg
aataaccttt
caatcatatg
aatttttcag

ggcacagaag

121260
121320
121380
121440
121500
121560
121620
121680
121740
121800
121860
121920
121980
122040
122100
122160
122220
122280
122340
122400
122460
122520
122580
122640
122700
122760
122820
122880
122940
123000
123060



aagttcaaag
ttaaagttat
gcttaaaagc
ttcttgtcct
atgtataaaa
aattcacagt
caatggcaga
tgacaattgt
acagtttgaa
tgtagcaaca
atttcccccc
gaagcgatct
taggtataca
ccgttcaatc
aaattgatcc
gtcctataaa
ttttttgttt
gtttctagat
tgcccagcca
tgtgatgtcc
cctgaatcag
ctttattctc
caaagaattg
gagagtcttt
ggagcatgtt
tattttatac
atcagaaaaa
tgtaccccta
aaattctgtt
tgctcagtat
ggctcctttt

tttaataagg

tacaactttg
ttttaaggtt
ctaaaggcag
cctatgcect
tagcagaaag
aaatgttcca
tcatttttat
taacagtgaa
agcaattggg
ttgcttctgt
acctcccaag
atatcagtga
aagtaaccca
cattccattt
tacaacctaa
agatatatga
gagggtagtt
aactccatat
ttcttatgta
tcaagcttcc
tcaacatctg
aatctaatca
ctaaaagctg
aatgttaaat
ttcggttttc
tacattagta
aatatcaaaa
cttttgattt
tgaagtggaa
aaaacttgtt
cccaaagtcc

cccctaataa

BIOL0226WOSEQ_ST25.txt

cactgccacg
aacgtacctt
cctggcaaaa
catccctaaa
aaaaagggga
aataatattc
ccattaaatt
actgaaattc
tgatatctat
gaatcaacca
agatgtttat
tccacccttg
acagacacac
atttaaacaa
gagtaggtta
tggaatatga
ggaggggtac
aatggagatt
tctgtctctc
tgtccactcc
atttcaagca
attaatatta
catttcctag
ggaaaaaaaa
tttagatatt
cttaacagat
ttagctctgt
agctcatctt
atcttcatgt
ttggggggtt
ttcactttcc

cttggggttt

ttgaccagct
atcaggcagc
atcaagctga
gaatagtgag
tccagcaagc
agcctcacta
agtgaaaata
tcttcttgtc
gaaaaatctc
ttaggcaaat
tgtaacatta
ttttgactgt
ccatgcatca
gccaatgaac
tgactcagtt
attaaatttg
tatgtttctt
tactgtaatg
aatgcatcat
ctagcaactt
ttttctcttg
gctgagctag
aaaatgtggc
taaaaaataa
ttgttagaga
ttctacataa
ggaaaatgat
cttgatgtaa
ttgtcttaca
gggtacaaaa
tactcttagt

gggaatttga

attctggcac
aggtctcaaa
ttaaaatgct
agggccttcc
gtgagaagac
attctcaaat
ggaggaaaag
tagtttgaat
ataaacattc
aaatggaaat
ctgataatat
cactcaccgt
aaaagttcca
aaagctggct
tgaaaagcac
atattcacaa
cagccagcaa
ataccagatc
gggtccttta
gcccaaactg
gtcagccttt
gttgatttca
aatataattg
taagagacaa
caaaaaagga
gcaagtatta
catcttgcaa
atatgaagtg
aataccatct
acctgcaaag
ataaccatta

tttgaggtaa
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tggttattct
acctagggaa
ctttcccatt
ttaaaaagat
atacttagat
aaatgtaaaa
aacattttgc
ctaaattagg
tacccttcca
aacaaaccaa
tgaaaaacta
aagaaaatat
tataaggaaa
ttgatccact
caatctgaat
ttttttactt
ggaagataat
tgttctacta
tggattcttt
atagaaccgg
ggtattagga
tttgaatcaa
gcaggtactt
ctttttatac
atccagaatt
tgcatttgta
gcaagcatca
tctgcgettg
cagagtacat
atatagtcca
ttttgtaaaa

catgcctcag

123120
123180
123240
123300
123360
123420
123480
123540
123600
123660
123720
123780
123840
123900
123960
124020
124080
124140
124200
124260
124320
124380
124440
124500
124560
124620
124680
124740
124800
124860
124920
124980



agtatcacct
tgggccttaa
ttggtttcag
agctcatgaa
gtatcaagaa
cattactctt
aactagaagg
ttataacccc
tctagatagc
gtgaggaggg
tcaggtcctg
aaatgccttt
actagtaaat
ggtcatttaa
ttgtgtgtga
tctgagtgtt
gaggataaag
aacaggggca
gcaaattctg
gaggtatttg
ccacaattca
gaattttccc
atggtttatt
taaaggccca
gtgtggacag
caactcactc
acaagaatta
tatgtaattc
aaaggagatc
aaatgctgtg

ggatgagatg

attttttatt
taattccccc
cacactaata
aaagccatat
taaaatctca
tcgattgagc
atctaggctg
tcattgtctg
cctcatccat
gaagtgtagg
cttgccagaa
cactgggttc
attagttagt
atgttttatg
gagagagaga
aagaggccat
ggggatggaa
gaggaggaag
gggatcaggt
tcagataggt
caatcagcaa
ctctaagtgt
gcatataaac
gctaattctt
gactgttggt
cacactcaat
tggcaaagct
actaaatgtt
tatttccctc
ttcttetgec

aggggactaa

BIOL0226WOSEQ_ST25.txt

aaaccaacaa
aaataaaact
ggatttatag
cagaatgcca
gcttatgttt
ctgaaaaatg
gctggtcacc
ggatccaaca
gtgttcagtg
ggatgctcat
catagtcatg
tattactaac
ccaagtcatg
cagaaggatg
ctgaaagaga
tctcaaaccc
tggactcaaa
aaaagacatc
gtttatggac
ggtttctaca
aattctcaaa
ttctcatctt
atgggaaagc
gaagcagtca
cacacacagg
gatgggaatg
ccagagctag
tagtatttta
tactagaagg
caattgacca

attaagatgc

atttctatct
attcgtaagt
ctgtcttaga
tgtgttcagg
tcactcaagt
aggtgaaaaa
aaaccactga
tcatagtgag
gtccagccca
tgccctgaag
tgaccacagt
tgaaaatggg
gattgtggta
ccatgatgat
aagtgagata
aagtgggaaa
agatacagaa
cagataactc
cactgagttt
cattcaaaat
tctagtcatt
aaagggtttg
aagccaggca
taaatcatga
aaaatgagtc
gtcatgattg
aaagctggtt
taccttttag
taatcagaaa
aaatatactt

aggaatttca

gacaaagatg
tctaacagtt
taaggagcag
tatatttcct
gttgtgtgat
atctttctct
ctagttggcc
tctcagacat
tcagcatcca
gatgcatatg
tagctgcaag
aagagtgaaa
ttaattccat
aattatgttt
aatggattgg
tggtggctag
gagataacat
ctaggtttct
agttttagaa
aagatttcaa
gtcaactaaa
tatgtattac
gaaggagtct
acggtcttct
acacagtctt
ttctaactgt
tttrttttat
ttgacttgtg
aaccctaaac
agttgattag

gttttctagg
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tgcatttatg
ccaaatactt
tatcttctaa
tttctttatg
Ttactttttcc
ttcaaggatg
ctttgtcttt
gttccacaag
agccagcagg
ccacttccat
gttggctgag
gttggggata
gtgctaggaa
caaagcatat
agagaatttg
taacagtagt
caaaagatga
gatttatact
acgtgattta
aacatattag
ctattaaaat
atgtcacagt
tgtaaccagc
tgtgttaata
gtgtgtacag
gtgagcagct
gtcacccgag
agccctttct
tacgttttct
gactttgaag

ggttttctgt

125040
125100
125160
125220
125280
125340
125400
125460
125520
125580
125640
125700
125760
125820
125880
125940
126000
126060
126120
126180
126240
126300
126360
126420
126480
126540
126600
126660
126720
126780
126840



aaactacttt
atttctaatg
atgtacaatg
acaaatggtc
agatacccta
tagccctctt
ctaggcctgg
gatttattat
gtgtgtgtgt
ggtttatata
ccaagaaact
atcagtgtga
cttgatataa
ccggactatt
cagggttttt
ggccagatgt
ttgttctctc
tttttctgtg
cctccttgtce
aaggactagt
gtaatttgca
cagtttacat
gcatctttag
cttctgctte
atgcctgatt
ctcaatggaa
cacctctttg
ctggttgtgc
actgattcct
gaggcacctg
ccttgagctg

aggcagcagg

atactgctga
agcaatgaaa
tgctatcttc
acttctgect
tcactgcttt
ctcagctgat
ccttcagttc
atgagacaat
gcatgagaga
tcaaagcaga
tctgtgggat
tgtgatctgc
agcctggagg
ggttagtatt
tttttcttac
tttcctttct
ttccecttac
ctggagttta
tggtcaccat
tttctgagca
ctcaggaaat
taagaaaagt
tctgagagat
ttgctatacc
aaaacccatc
agtattcaca
aaaaccgtgt
taggtagtgg
tatagtgctg
acttcacttg
aggtttaggg
gccagaggtg

BIOLO226WOSEQ_ST25.txt
caaatggtta aatgtttcca atgaaactaa

ttttagaatt
tgggcatttg
ttgttcttat
ctacccatcc
ttggctgect
agcaggcaga
ggtctgatgt
gagagattga
aagaccaaga
cccacctcca
ttgcatatat
aaacaatacg
cccttactgt
ttttgcattt
cctcccactt
ttctctgecc
taaagtattc
caagatataa
tttagagagc
acttaagggt
attgtaaaga
ggtcagtact
tcttttcaga
ccataatgcc
tgagctttca
ccatgggcct
gcaatataaa
taataagggt
ggagtggggt
gaatgagtag

tgaatagccc

catttactca
gggtacttta
actccttaga
agatcagagc
ccattgtaat
gcccagagat
gatttaattt
gaatgactga
atttagagat
acccctcecct
gagtgaaaga
aaaatccagc
tacttattgt
tttagatata
cgttctteccc
ttttcctttc
ttttaggcaa
ttttggtttt
agatacattt
tttaattctg
gaagtgatac
ttgaaggaaa
ttaactctga
tgatgtgatg
acagaaggac
ttattcatgt
gatgagccac
ttattaaggc
tgttgctaag
caaagatgga

agaaccttct

ttaatttctt
atgaggtagc
gaagggaaag
ctttgctgag
aggcctcatg
gtactgggca
actcctctgg
tttgggaggg
taatacatgc
ctctgtcaga
aaaaggaaat
ctctatttca
ttgattaaaa
aatctttaat
tcttctgggt
tactctaagc
agaaagcctt
caaaggttgt
tgagaaagtc
ttccatgtgt
cacaattgca
gagaaatagg
tgctttgggt
ggaaccacca
attctcccac
cttcaacaat
aggagagaga
tgtgatagaa
gtgtttctaa
ttaagtgaga

gagaagattc
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gtatgctagg
catttacaag
agtgagtacc
gaccagattc
ttctaacgct
agactccagc
aaggtcaggg
taccagatat
attttgtgaa
caagtggtaa
ttttaaccaa
ttaaaaagtt
gcaatatctg
ggctgatagt
atatggctgt
Ttaatttctca
gaaacttctt
tggctgectt
tctctgaagg
aacagagata
tacatttcaa
tgtttatttt
gctttgtctc
ttcttactge
cttattctat
ctcttccaaa
ttgtttaaaa
tgacaatatc
gtagagagga
gttgaaatgt
agagtatagg

ctttgtggac

126900
126960
127020
127080
127140
127200
127260
127320
127380
127440
127500
127560
127620
127680
127740
127800
127860
127920
127980
128040
128100
128160
128220
128280
128340
128400
128460
128520
128580
128640
128700
128760



ggaagaaagg

tcacacatgg
attggcagtt
taacgaggat
gagtaaattt
gtggaactca
agagccaggt
tcaatgatat
tgaagtgctt
ttggactggg
cttagacaca
tagactaaca
ctccccaagg
catagagaaa
tcttaaggaa
tggtgttctg
tctctgtttt
agaggagttt
actgtgggaa
atagcagctg
tttctgaaat
cctgaggctc
cagaaatgac
cctctggctg
ttctgctcat
aagttgatgc
caagagctca
tgttttatag
gcggtgggga
taggtagagt

gaaggctgtt

ggaggtttgt
ctggatgtac
taagaaaatc
tattttcaga
ctttctttaa
ccctcattca
caccttgtgc
tagctatgac
cttgaaaata
gacaggagac
ttacttcacc
ctgttctcgg
ttcccctggg
taggaaagcc
tctaatctag
tcctgaactg
ttccttttta
gaatggggat
gccgagttct
ttcaggtgga
tctcttgcac
aacttctagc
aagtagatgg
acattatatc
ttatcaaata
agtaggcctg
tctgttacac
taaaggttaa
gtctggaagg
cctgatttgt

gaaagtctgg

BIOL0226WOSEQ_ST25.txt

ggaaatggtg

ctctctaaaa
actgtggtgt
aatttaggcc
ttactccagg
gggagggtgg
ccgcacttgt
agcacgtatg
gtggcaggct
ctggtgctgc
tctctgggct
ggccatgttc
ccccatcact
catttatctt
tgaacatgga
atggcaaaag
tcctcttgaa
gctgaggaga
gccacctgac
gcccaggcag
caacacccgg
cctctctttt
tggtctggat
cactgacaga
cagcccatgc
tgtcttgecc
ccacagggat
aaaaaaacaa
cttcatggac
ctaacagtag

agaaaagaga

gaagataagg
gtactggggg
cagtgtgaag
caatttagtc
gctcttgtat
gcaagcgacc
tatgatttgt
agcctggggt
gaagacaaca
tcccagettg
taacttaccc
agcctctggce
actaacccta
aagttaatgt
aaataatttt
ggaagcagaa
tttttctgec
ctgagggtag
aaaggggcac
aattttgatg
caccctcagg
ctcttttacc
gttcctgagg
tccecteecg
tttggtgatt
ttagaagttt
ttatcatctt
tgtaggcaca
gtggtgatat
ccttgaaagt

aggtaggaga

taggaagagg
gtttgaaaca
aatacatttt
cagatgtcag
tgcttcaaag
agccagctgg
ttgtattgtc
aagtgtgtct
aggaatactg
gccggcacca
catttgtaaa
ttctgtcatt
ggcttctaga
cagccagaag
ctaaggaaaa
ccacttcaca
tgtttgtctt
ccaccgatgg
gtgtttagtg
tcgttgggac
ttatgttctg
ggaactaact
tggaaagaga
cacgcataca
gagagcagag
acaaacagca
gtgacttgga
gaggagttaa
ttgaacgtga
aaaggaaact

ctaagactct
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ccacatcaga
gaggctataa
tgcaagattc
ggctagtttg
aaagtagaaa
ggaaggccaa
tgcctgatga
tcttgctact
aaaaagccca
gctccggggg
atgcaacctt
gtgatcctgc
cattctgatt
tacagttgtg
aaattgtgat
catctcaatc
tcaaaagtag
gggaagctgg
tttatttgge
cttccatacc
ctgcccaaag
tctaaaaatc
acctctagtg
tgtcacatgt
tggggattat
acacaggcac
tattgtggaa
cagctaagtt
ctttgaaggg

tgaccatgaa

aggagaaggt

128820
128880
128940
129000
129060
129120
129180
129240
129300
129360
129420
129480
129540
129600
129660
129720
129780
129840
129900
129960
130020
130080
130140
130200
130260
130320
130380
130440
130500
130560
130620



actacgttcc
agaagggatg
aagaaatgaa
tattttagac
tctgaagcac
cccctaggat
tgatcacaag
tgaatggttt
cataaagttt
atagtggctc
atggccaggt
aaacataagc
gagccaagat
tttttcctcc
gattttgacc
ttgacctgat
cctttctaac
aataaataaa
tagccaaact
tggcactgtc
gaacccagaa
ctgaatgacc
acctgtctct
aattatttac
tttctctaaa
ttgacatgct
ataatggact
cttagtggct
cacaccatgg
gggcctctag
cttgtcattg

ttgctcctag

agggagaatg
gagtaaccaa
tctgcatgct
agaggttatt
atgtcctttg
tttctataag
tggttgaaaa
ggtactgttt
atgtgtctgt
aggcttctga
cattgaatta
ctcctgggaa
ttgcaaggac
ataaatacat
ttggctgtta
gttaagatgg
tttccctggg
ttgtatcagt
taagagatga
aagcaatttc
aacaagaatc
ctctattggg
gtgttgggac
tagtttttca
gtcccttatg
tcagtggtga
cttaaaggct
taaacaatac
cccaactggg
ggatgaattt
ttggaccatg

aggctatctg

BIOLO226WOSEQ_ST25.txt
cagaggtaga atcctccctc atggtgacaa

ctgggtgaac
cataatgtag
ttaggtacct
gttctttagc
ttttcttcct
gttaaaatgt
tacaagatgt
ccctttgget
tttcaaacct
taatttcctg
ctgaactttt
atgttacaaa
gctcctttte
ctttcctacc
aaagcaaagc
atcatcttat
tgatccagaa
gccaatacac
atttcatctg
agaaggtcat
tcatgaggga
atttttttgg
acatttcctt
aataaaattg
ttatcttcct
gtagtagttt
ccatttattg
ctcttgctta
tcctccaagce
ttccceccattt

cattgcatct

cctgatctca
ggatcagaag
gtggacatcc
attttgatga
catttgagag
tattcatata
gaaaactgat
tcctggtagg
ctttggccag
agttatgttg
aattcaggag
gatagactgg
cgtatttttc
aacacattgc
tagcaaactg
gttgatttac
gtgattagac
caaaatgcca
attactgtgt
ttgacaactg
gagcatcatc
tcccaggtag
atcacttatc
ctagacattg
gattaatgtt
tctattgett
tcccacagtt
gagtttgcaa
tcattccagt
ccttgectggce

catggtttct

ttaagcaaaa
caggtaggaa
aggtgtatta
tgatgctcca
taaagtttta
gctttccaat
ttcacttaag
tggacagtct
ccaactggtt
tggtggtccc
gactgaaaac
ccttcctget
ttctacccta
ctatttttaa
atggagatag
atgttcaaaa
tctaggggcc
atatatttgt
Tcattttcct
tggagttgga
aagctttgag
ttggaagaga
gttaactgat
caaaaatgcc
tacagtcaat
ccataacata
ccatatgtga
ggcagaaatc
tgttttcatg
tgtcagctgg

gtgtgccccc
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gttaaatgtg
taagaaatag
atgctgactt
tttccctatg
tgtaaactgc
actggtaaca
gaggggagca
tagactgtaa
ctctgaatca
taggagaaac
gtaggacagt
aagctcttct
tccacaccat
gtctgttgta
gtttcctggt
ggccttccag
aatttttaaa
tgatttatct
ttgttctcta
gaaagatagt
atagagggaa
aaattattgc
caaagctgta
ggaactaagt
cctctcaata
ctcaagctct
ttaccacaaa
gaagtctggg
agtgttgtta
aactgagttc
gagccagttt

ttccagcaac

130680
130740
130800
130860
130920
130980
131040
131100
131160
131220
131280
131340
131400
131460
131520
131580
131640
131700
131760
131820
131880
131940
132000
132060
132120
132180
132240
132300
132360
132420
132480
132540



aagattctat
gatcaagtcc
gcttttacag
ttttaaagcc
ctagattagt
tctacccagt
cggctgattt
tctgatctta
tctgttgcaa
ctcttcttct
gttatatagc
aattatacaa
atctatgata
aaggctaaga
tgaggatgag
tacaaaaaaa
gtacaaagtg
atttctttct
ttctcagcag
ctagggagct
atgcagtagc
gagatgtatg
gcaaaatatc
agttaaataa
gctagagaat
agcacttttc
gctattacac
gagacatgat
aaatagactt
gagagagcac

aggttctaag

gtaccccctt
ttttcaagtt
gctcaggtga
agtgggttag
gtttgaataa
ctcatcagca
catctataca
attccatatt
aaaagcacat
gctcaggtgg
acatttggtt
gaaaaatctt
aagccagagc
actactgata
aacttagtca
aaaaaatttg
agtgttgaga
actactttaa
ctttggcctg
ggccgettgg
cactagccac
tgagtgtaaa
tcattaatac
gatacattat
ttacaactat
tagggagtat
ctcctttgat
attgatctgc
ctatttttac
actgcatagc

gcatagcgat

BIOL0226WOSEQ_ST25.txt

ccagcaacaa
tctagtctct
ttacatcggt
ccatcttaat
cccaggatgg
acactttgaa
agtgtattct
tcagtattaa
taattgattg
gggcaacttt
tgcactgaat
caagtatcaa
attgattttt
tgttccaaac
cataaagttc
atgctttaat
cgatctggaa
aaaattatca
ccttgtgagt
acttctacta
atgtagctat
aggcatacta
ttacattgat
taaaattaat
gtatgtggtt
tttctattaa
cctgaagagt
cctgtgtttg
atagaagctt
tcttgagtaa

aaatattaca

tattctatgt
ctgacttccc
ttgtgcagat
tacatctgca
taatcttgcg
atattgtcgt
ttttatttgc

aattacttga

gttgaatggg

tgggggcaga
cagcgattct

tactcagtcc
aagttctgca
actctatttt
cataactagt
tgtatgtaga
caccctactt
gatcttgcaa
aataataaac
cctctctgtg
taaacacttg
gaatcaaaga
tacatgatga
atatcaattt
ggcatttgtg
agctattaac
gaaggggtac
ccatctatct
aaaggaggca
tgtacccaaa

tcccttgagce

accctcttcc
cttctgccat
aatccaagat
aaattccttc
ggggatcttt
tgagtgatca
cattttatag
catagatcca
gagattgaga
tgagttctgt
caatcctggc
ctatcctact
agtgattcta
ggagataaag
aacagacaga
gttcagtgct
cttgctttag
aataactgta
acagatctat
ttccagagct
aaatggaact
tccagtatga
aataatattt
ttaacttttt
gctcacatta
aatgaatggt
actgtaaact
ggcagccagt
ggataatgcc
agtagaccag

aatgtaatac
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agcaacagaa
atctcattct
aatctccctg
acagcagtac
tagcattcca
tttctgtgge
gataatattt
taaatcatca
tatttctttt
tgccacaaaa
catgctttag
gatccaattc
atatacagcc
aagttgaggc
agttctgtcc
cagtaattat
taggaagact
tgaaggtctc
tctacactaa
tcatggtaca
agtttcaact
gaaaaaaggt
gaatatattg
taatgcagtt
tatttctgtt
ccaagtccaa
tcctggagat
cagtctggcc
ccatgtcatg
gtgctattgg

agcccttgaa

132600
132660
132720
132780
132840
132900
132960
133020
133080
133140
133200
133260
133320
133380
133440
133500
133560
133620
133680
133740
133800
133860
133920
133980
134040
134100
134160
134220
134280
134340
134400



gaaactgcca
aatattatgg
tgctccctgt
tcacaattga
aaaccctacc
gctcctctaa
tgagggttga
tgaacatcta
acagctactg
gaatagccgt
acaaaatttt
cctgagtcac
cctctagtaa
taccttcaaa
aatttttgct
cttctgttaa
tagtatacta
tgtttttgtt
tttagattag
aatttgttta
agattttaga
catttttcaa
tataagaagg
acaatcacat
acaaacatcc
aacagaatgc
tatcggagta
aaaggaagag
gaaaagttct
ttctagaaat
ctttcttaaa

tcactataga

tgtcagcact
tgtctacctc
agtttgttct
agaagcatgg
cagaattatt
acttccattt
atgaaataag
ctctgtggca
cttccagcta
caatgaaagg
agaagggtgt
cagctcggac
tgcctttect
gaataacttt
ccatttgtta
ctccaaagaa
Ttaaattatta
tgaagacttc
gtaaaacaaa
aggaacattt
atgagccacg
attttgtttt
aatatactgt
ctgcattgtg
acagggatag
ttcgttcttt
tggccaagca
acagagactc
aacttcaagc
ccatgatttc
gtagacgagg

agatgtacaa
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tatgaattat
tctttataat
gattcactgc
gaaagtaaag
ctgtctgtgt
tctcatttgt
aaggtacctg
agcctatggc
agagaagaga
cagctattat
tcaggtgagg
aatgctgggc
gggagatcac
accatgttgg
ttagggcatg
ggcaggaata
tagtaatcat
actgtatgag
attttcaaat
tccatgatct
tgtagaaaga
ggaaaaaact
tcaaataagc
aatccgttag
ttgcggggag
gagaaagttc
tttggctact
aggttcttgt
caagcgtctt
acaaaacaaa
gaggaattag

ttgcctgtac

cactgtcttt
tcacatccaa
taccctgatt
gcaggccttg
gagcttggga
gaaatgagcc
gcacacttat
taattgttag
aagacaagga
tacactgcac
gaattgagac
tgatgtcagg
attgcctcac
actcgataaa
ctagtaacta
catgcacttc
tgttagatta
aaattgtctc
ttgagtctga
atatgatcta
gaaaaaaagt
acttggtagg
ggccatgcaa
tgcaccaagt
gcattataaa
cactctgaat
gacatgcccc
aactcagttg
gtcactggga
ttatccaaac
cccctaaagt

acccaagcac

gacaggccct
atattactct
gtgtgtttag
gaaagatcaa
gatttactta
tttctcttge
tttttgggta
gatgtaatcg
gcctggtaac
agtgcaggat
ccatagtgat
ttacgggatt
tcttggtttc
aggaaagagg
actgtctttg
tttaagatat
tatctcacca
ctatacctta
agaaaattcc
tcatagtaat
agaaagtcaa
gacaatggtg
ttgattttct
gaatcaagct
gtgcaatgtg
agaataacgg
Ttcttctttc
ccttttttga
tttctgtatc
ctaacgacaa
atttcctgca

aaataggctg

Page 75

atgcactgaa
gtctttttct
tttgcctagt
gcacagttcg
acctctctga
aaggtctgtc
gatgttgtag
tgagtgagac
gtcgggacat
ttggcttata
taaatgacta
gctgactcct
ccaacttgtt
ggtttcctcc
aaaacctacg
aaaaagtatt
agataatgaa
tttatctcct
aacatcttta
ttaaaaaatc
taagaggttt
taaagtaaga
ctttcatgta
tagtgagttg
gtcctagtga
tgcataccaa
actcctccat
gttctcccaa
taatttttag
ccacatagaa
caattggaac

tattattgcc

134460
134520
134580
134640
134700
134760
134820
134880
134940
135000
135060
135120
135180
135240
135300
135360
135420
135480
135540
135600
135660
135720
135780
135840
135900
135960
136020
136080
136140
136200
136260
136320



ttatcctagg
tgatgtaagt
ttgctgattg
tactctcaat
ccaagaagac
aaatgcttta
tatcatatga
gccctctgtg
gattaatgat
atgattatta
gtgtccaggg
cttaatcttt
cagtttgtgc
cttaaaaaca
tgaccctttt
tatgattcaa
acccttggaa
gtgaattttt
gattttatat
agcaaatatg
ataaaatgta
aaattttcaa
aaattataaa
aatacttaat
aggtctgtag
catctaggtt
tgcatttttc
aataagaaat
tcaacttgta
gctttcaatt

aatcataaat

agatatacac
gcttgattta
ctctaccaca
ataccccata
ttcagtaagt
aataaattat
atattagaga
actccaaagc
agcatctgtg
actaaatgtg
tttactcaac
gtacctgtta
tgggttcagc
gccctgagag
tttaaattcc
atcgggacat
aaaagcaacc
tgtccccatc
gtcatttgaa
cccatagtaa
tatacgaatg
ctatagtcat
atcatgtttt
attgtggtaa
cccagagcaa
tgtgtaaata
agaatgtatt
atttgtttta
gtcaacgtga
ctgtgtatat

acttgatctg
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tttacattat
ggaatagggt
tgcctagatg
ggaacataat
gtaataacta
ctcatctaat
tgagtaaact
acattcactt
gtagaagcta
atcagctgcc
agtactgtct
cctcacatga
ttctggettg
aggtatttac
agggagacag
aataattgta
ttccacagat
attctgcatt
attttaaaaa
gcatttaatg
ctaccagtag
gcaccacgta
tatgacatct
aattgcttat
taggctatcc
cactctgtgg
cctgtcatta
ataatggatt
acattatcaa
tttatactta

catttacatt

gatggtcctt
cttacatatt
tcctcttcat
aaaacataaa
acccttttgg
cctgattttt
gaggtttggt
aaccccaagc
atgtctcctg
agtggatcag
cttacatttt
agcctagata
tgaatccagt
atcacagaaa
gtgttaaaca
tttctgaagg
acaatcacac
tgggaggacc
attactttat
tttttgaatg
aaataaaatg
atgacttttc
tttctatgtt
actattcaat
catatagcct
tgttcacaga
agtgatgcat
ttatttaatt
gatattttgc
tagcacatat

tcataaaatg

ccctttectg
gtggctggeg
gatatataaa
tagtctattt
atacatgcag
ttattaaaaa
agagctggga
ccaccctctc
acctgggaaa
atgtcatcaa
ttatcaatgt
gcatcagtcc
cagtgaatta
ttggcaaatg
tttaccagta
taaacaaatg
ctaagtcacc
ttttacaaca
ttgttcattt
taagtgcaga
caagccacat
aatgatggac
tagatatgtc
agagcagtaa
aggtgtgtag
accatggaat
gactgtaatc
cagcagttaa
atcttttctt
gaatttagat

taaagcttaa
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gaccttcata
aagagcacat
tgagggtccc
gttactacta
agggaatgcc
gggaaaatct
tttgaaccta
tgtaaatgaa
atatctttca
ataaaatcga
tagtagattg
cttccccagce
atgttggtag
atacaaatca
caccactgtc
cacactgagt
taagtcttta
taaccataat
ttgttatgaa
catataaacc
atgtaattta
tggtcccata
tagatacata
cctgctgcac
taggctatac
tgcctaatga
acatttaaaa
aaatatgatt
cttgtactaa
gctaaatttt

aaagtgggtt

136380
136440
136500
136560
136620
136680
136740
136800
136860
136920
136980
137040
137100
137160
137220
137280
137340
137400
137460
137520
137580
137640
137700
137760
137820
137880
137940
138000
138060
138120
138180



catatatcca
aattcctcaa
acataattgg
ggctggatgt
tcaggtgagg
ataaacaaat
gggaggctga
ttatgccact
aaaatacaaa
cccaaaagtc
gctggatctc
gctttttctt
cattttccaa
tgtttcaatg
gcttcttcct
ataatttcac
tattaacatc
aattagaggg
cagatatgag
gagtctcgct
cgcctcctgg
gtgcgccacc
ggccaggatg
tgggattaca
aaggtgttat
tcctcatctce
ttggtctctt
tgccttaaaa
cagatcccca
atttgtgata
acttctcagt

acttttgcac

atctgttata
ttgcattagc
tcattgcagg
ggtggcttat
ccaggaatta
aaataaaaat
cgaaggagga
gcactcccaa
taatataaca
ttttcccccc
caagaggaga
cctcactcat
attatcatca
catgcctggt
ttttctgtge
aatatttctt
atgcttctaa
tgttagttat
catattattc
ctgttgccag
gttcaagcga
acacccagct
gtctcaatct
ggtgtaagcc
ggagacttgt
tatttagctc
accttcagct
caccaagtat
aatcctgatt
gacatgtctc
gatattaagt

aaatctgagt
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gacttacata
cacattttaa
tacataccat
ggctataatc
gagaccagcc
agctaggtgt
tcccttgagce
cctgggtggce
aataaataaa
tcacacgtta
gaaatctcag
aggaaggaaa
ccataaaaag
gctaatgaaa
tgtattatta
agtaatcaat
ggatgcttta
tttaggtggt
cctgtgtggce
gctggagtgce
ttctcctgec
aatttttgta
cttgaccttg
accacgcctg
caccaaatag
tctctcacct
tcccactagce
ccaaagcagt
tctttcacta
tatcatctct
taagaagtca

ttctgatcaa

tttaattaaa
gtgctcaata
atatccttat
ccagcacttt
tgggcaacac
gttggcacat
caaagagttg
agagtgagac
taaaattgga
cacatttaaa
caaaagtagt
taaattcaca
ttggtaacaa
accagcagtt
gaaaagcttc
gttggcattt
atcacttttt
gatttgtttt
ttaataaact
aagggcataa
tcagtctccc
tttttggtag
tgatccacct
gccaatacac
tctagtcttc
ccagtaatga
cgtttctcac
cctatgacct
gcactatctc
catatccaat
tgaagggcgg
tctgagttca

ttaaatttaa
gccacatgtg
tttataaaat
gggaggccga
accaagacct
gcctatggta
gagactgcag
ccatgtctct
ggcctactat
attcccatcc
tatatcaaaa
taaggcattt
catgaactct
ttaaatgccc
accaaggaga
actcttccca
taaaaaaaat
gtttctgcaa
gttttttctt
tctcggctca
gatcagctgg
agacggggtt
gcctcggect
ttttaatata
acattaaatt
cctcccttgt
atttccaaaa
tctcctectg
tcatccacac
catcaccaaa
ctgtacccta

gaatgctgtt
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attgtcattg
acttattgta
tggaaaccta
gacggaagga
tgtgtataaa
caagctattt
tgagctatga
tcaaaaagta
atatacaact
tgcattccct
ctgtctgtga
tggatctgac
gaaagcaagc
ttttgggtta
tcaactagat
tatattaatt
acttgataca
aattacaaac
ttttgagaca
ctgcaacctc
gactacaggt
tcaccatgtt
cccaaaatgc
atttttgata
cacatgatac
ctctcagtct
gtcttgtaat
ctaaccaact
atactcagtt
tcttatcaat
aggaaaaccc

ttaatctggt

138240
138300
138360
138420
138480
138540
138600
138660
138720
138780
138840
138900
138960
139020
139080
139140
139200
139260
139320
139380
139440
139500
139560
139620
139680
139740
139800
139860
139920
139980
140040
140100



cctacctcgce
tcaccagctt
catttgctct
accaaagcct
ttccctagtc
gtactgcctt
ccttgctcag
gagcatgaaa
tatatctaac
ttagtatatc
atttaaaatt
tggggagcag
aagaatagaa
aaagaatgtg
agcttaaaaa
ctctacttag
gggttaaaag
aatagaggga
attaaagttc
gctagaatct
gatgatgtgg
gggcactaga
ctgagccaac
ctgctgaatc
ggtccctatg
gcaattttaa
tgttgaggat
gcttgtaaag
tcttgctctg
ctccctggtt

cgctgccatg

caatctaatt
cctcagaata
gagcttttac
tatctgtcat
tgaccttcta
attcttgaag
tgttagcagg
catattgttt
cttcatcttt
atgggcctaa
catgccagct
acaaaatgcc
ccccattttt
taaatatcaa
acccagtggg
attgttacag
gtacatgtaa
ctttcttatt
caaacttcat
aatagagaag
acagtgtaca
gagagttctc
atcagtggaa
catccacatt
cagtgttcca
atactttttt
tcttgtttgt
gaagtgttat
tcaccaggct
caagcgattc

cccagctaat
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ttaggccctt
ttgtccaaaa
catacaagtt
ttagttttaa
ttttcgggta
aaccattatt
aactagtagt
tctttgectg
tctcatgtgt
ttatgtaatt
gcattacgct
tcaggctttg
taatccctcc
aagaaattta
ctaaggtcca
aacttcttat
taagtttagg
ctcacatcta
gtgtccgcac
gattccctca
atccaattga
cagaggagtg
gagaagggga
tttttatcct
ggcggcagtg
ctgctgtaag
tttttgtttt
agttcctttt
ggagtgcagt
tcctgectca

ttttgtattt

ttattcgtga
catactcaga
caccacagtt
ttttaagccc
tgctccttct
ttgattgctt
ttaacaaata
gagttggtta
ttatgaactg
tggaggcctc
ggttttgaac
agggtagaaa
tgctgaaaat
gagagggatt
atttagtaga
gacagcattt
tacctgggca
gtatatcatt
tctgacgttt
tctagaagct
atgtcacgtc
cagatggggc
ggagttagat
cctcctggec
aactgcattc
agtatgcaaa
gatagagcac
Tttt
ggcgcgatct
gcctcccgag

ttagtagaga

atttgaacct
attcatactc
Tctctcectt
ttcagtttga
tttcacagtt
ttgcattaat
cttgctaatt
tagcatgctg
ttttatagcc
ctctgctggg
ttgctttttc
tggtgtgagt
cttgccatga
ttccctagga
ttcctccgaa
gagtagactc
aaaagggctt
acattgtaat
cctagggaca
tccatatggg
tcgtggectg
tacttttgga
tctaataaag
cctgcactta
acctcctgtt
cagatttctg
attctatgga
Tttt
cgactcactt
tagctgggat

cggggtttca
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tgttctctat
atatccagaa
ttccatatcc
tagctgattt
tcatgtgttt
ctccatagtg
ctaaattaaa
gaaaaagtat
aaagaataag
cagtctacag
ttgagaaaga
tccattatgc
ggctatagcc
aaatattgca
caatgccatc
ctgtacctct
ggcagagggg
gttagataac
ttttgtctca
gctctgtgaa
gctcatgtga
atcattccca
cccttatctt
gttagagtcg
tgggagcatg
gttaattttg
catatgttca
ggagatggag
caacctccac
tacaggcatg

ccatgttggc

140160
140220
140280
140340
140400
140460
140520
140580
140640
140700
140760
140820
140880
140940
141000
141060
141120
141180
141240
141300
141360
141420
141480
141540
141600
141660
141720
141780
141840
141900
141960



caggatggtc
gattacaggc
tttgcaggca
gaagcaaatg
acttccaaac
gatgggaagc
aatagcaggt
taaaattaac
gcacggtggc
gaggtcagga
acaaaaaaaa
gaggcaggag
ctgcagtccg
aaaaaaaaaa
ttggaaggct
gatcgtgcca
aatcaaatgc
ttttcagect
acctaggagt
acgaggatga
tgttgtaaaa
aatctcacaa
tcacaatgtg
aaagtgtgag
tgtgagattt
agatttattt
aaagtgtgtt
tgaaggagag
tttagtttac
aacaaaaaag
atgtagaatt

tttgctcatt

tcaatctcct
atgagccacc
gctgctttca
ccacttgttt
cagaggatgc
agaaaaggct
gctactggaa
acagcatcca
tcatacctgt
gtttgagaca
ttagccgggce
aatggcgtga
cagtcccgcec
aatacaaaaa
caagcaggag
ctgcactcca
aaagtaaata
tttaatatat
aaaggacatt
tgaaaggcca
accacaactc
agtgtgagat
tgagatttat
atttatttga
atttgaaatc
gaaatctcac
catctgcatg
ttcctcatgce
atagagatgt
ataggtcctc
acacagccat

atttcagcct
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gacctcacga tctgcctgecc tcggecccccc

acgccccacc
aaagtttggg
gtggcatctg
agccttccga
gcgtgggaat
acttctttac
gttcttcagt
aatcccagca
agcctggeca
gcggtggcgg
acccgggaag
tgggcgacag
ttagctgggce
aatcgcttaa
ggctgggcaa
tttagttacc
ttctgctgga
gggagggaga
tcagctcaag
atatttattt
ttatttgaaa
ttgaaatctc
aatctcacaa
tcacaatgtg
aaagtgtgtt
tttacactca
atgtggattt
gcttttttaa
tgctgtctag
tgccgggggc
gattagggat

tagttcttta
gattggagga
ccaggcatcc
gaaatgcaaa
tggggattta
ctgacactaa
gctttctcca
ctttggaagg
acatggtgaa
gcgcctgtag
cggagcttgc
agcgagactc
atggtggtgc
acctgggagg
cagagtgaaa
aacaggatgg
ggtttccagc
gatgctcagt
gccttccagg
gaaatctcac
tctcacaaag
acaaagtgtg
agtgtgagat
tgagatttat
catctgcatg
atcctatgaa
gcacatgggg
agaaattttt
aaattaaagt
cacatctgta

accatgaagg

tttggaagaa
aggtcatctt
ttgagatgtc
cctgttcaca
ctgttatact

gtgtcttggg

cttaaaaaga
ccaaggcggg
accccgtctc
tcccagcetac
agtgagccga
cgtctcaaaa
acacctatag
cggaagttgc
caaaaaaaga
catttttagc
tttgattaca
ggttctcatt
ttaggaatta
aaagtgtgag
tgtgagattt
agatttattt
ttatttgaaa
ttgaaatctc
tttctcacgt
cgactccatg
attcagatac
aagaatacaa
acgtcaagaa
ggcccatgga

gctattccat
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aaagtgctgg
gtgaagttca
ctattcaact
tgaagaggtg
ttcttgctca
ctggcattgg
agataacaag
atcaggctgg
tgggtcactt
tactaaaaat
tcgggaggct
gattgcgcca
aaaaaaaaaa
tcccagctac
agtgagctga
aaagagacag
ctataacttt
tagcctgttc
tgcaaagtag
aaaacatgaa
atttatttga
atttgaaatc
gaaatctcac
tctcacaaag
acaatgtgtg
gaaatctcac
aagtagtgta
aagaagacaa
aattatatgg
ttttatccct
aaaaaacatc

taggtcaggt

142020
142080
142140
142200
142260
142320
142380
142440
142500
142560
142620
142680
142740
142800
142860
142920
142980
143040
143100
143160
143220
143280
143340
143400
143460
143520
143580
143640
143700
143760
143820
143880



ttgcacagta
agtctctgag
gtagttggca
attttcaacc
tttctagaaa
ctgacagaag
tgggcttcta
cattcctggg
gtgtccttgt
ctttctgctt
tggtttgagc
tgttatgttt
gataaggttt
ctgtgcatgg
tctctagtgt
cctgctgttt
accaggattc
agtatttcat
tgcaggtcct
aagtgatgct
tttgaaacaa
gatgcaagtt
gtaggacttt
tgttttcata
gccaggtctc
gcttactgtt
aattcaggct
acttctcact
gttgaatgat
ttttttatat

gacctaacta

ataaaaatga
taacttgtaa
ttagttgtca
agcccaaact
agcttatttc
tgttgatcta
aatggctagc
tctttcagat
gggtttttag
cccttctagt
tcttttgttc
ttccttttat
tctatttcca
gggtcgtttg
tcatgttatt
gagttcatga
cttctggaac
gataatggtc
acaggtatgg
ttttctggaa
cactgaactg
ttacatagca
tctgtggatg
tcaaaaatta
ttgttctcag
cactcagctc
tgttaatcat
ctctgggtga
atacccagaa
ccctctectt

aaacaaggaa
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agccagtaga
atagtgcaat
gacacagcaa
tgcctcagaa
cttcctccag
ctctctcecgt
aaagccacag
ctgtattcct
ttttactagg
taaacctctt
actgggaaac
ggcctgtcca
gatcaaatta
ctgtgaggtg
tcctgagact
aaagtaggac
tgactcgtca
tgcttttaat
atctctggca
gtgagggtga
tattcgctac
gcaaaaagga
tttaggagga
atactacaaa
gctttgggag
atctgtgact
attctcagag
ttaccatttg
attatgagct
gtagagaagt

gagtaataga

ggatctcgtg
tttatggaaa
cagctctaca
gatccgggat
ataaaggtgt
tagactgaag
acgcatccct
catgaaaata
gagtttttgt
taggatggct
agatttatga
gctcaaggcc
aagcaaacct
tttctatgge
agcactcacg
aatatgagac
gctcattcat
tgctgggcett
gctgctgttg
gttctgcttt
atccaagttt
aacttgactt
atgcagtagt
tcatgctgag
agatattgaa
aaggatatct
aaaagaaatt
gctaagttga
tccttcccca

ctcaatatgt

agggaaaggg

gagctcctgg
tgttgcagct
aaaggcaata
gtggacaccc
atggtcactg
ggctccaggt
cttggtgtct
aaacctctct
ttccttttge
cattagcaac
aatgttacta
ccatgctttc
tactggccct
tttgagccag
ggaagtagaa
tctggggcag
gtcttaccca
taccttaccc
accttggcac
tccatttcca
tttggatgat
agctttaaaa
cagtcaactt
gacatttatg
attacactga
aatctatttc
gcaggtttca
ggaaagagac
tctctataat
ttaaactatg

aagaggaact
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tatgatgata
aagctttaaa
cgctgagttc
tggtatattt
aggtgttgtg
gtggccacac
gaggtgttca
acgacacact
Ttccctectt
tcgttttgag
ttaccatgat
tgatactgct
gttactgaag
ggtatgaaca
tttattacaa
tgaaagactt
gtctttaaac
tttttgtgat
tggcaggatc
ccctcagtgt
tttattaaaa
tcagaaacta
tggcatctga
ttgaagacaa
agggttatta
cagagctcag
aatgaatttc
acctgaaata
tctccctecc
tttcatagca

tttctgtcag

143940
144000
144060
144120
144180
144240
144300
144360
144420
144480
144540
144600
144660
144720
144780
144840
144900
144960
145020
145080
145140
145200
145260
145320
145380
145440
145500
145560
145620
145680
145740



aaagaaaact
tttttccttg
actgaattta
tggaaaacac
caaaaataaa
agagtaaaat
ataattgttg
aaacatggag
ttggttctga
taatctctcg
aaaaaacttg
tccccagetg
atctgtttca
atcactagtt
atttatttgt
tcacatatcc
ctctttrtttt
tattccagaa
aagaaggcat
gtgtgtgtgt
gaatgggttc
aatatttatg
atttttattg
agaaaagata
gtgatcttgg
ctgtatgcgt
attagaaata
aatttaatga
gatgttttct
ctgctcctca
gatccacaat

aaaattgctg

gtgctctcta
cctgggcttc
gttgttgctt
agtttaacag
tccgtagtag
atgttatttt
gaaatatttt
agaattgcag
gccaaagaat
tttcttcatt
tgaaatgaaa
agagattaga
gctgcttcga
gcttttaatg
tcagggagag
taccagtact
tttgtcttat
tcctttctta
atgtaagcac
gtgtgtgtgt
atgggttcag
gaccatgtgt
tgtctcctat
ctactattga
aagcatcacc
agggaagggt
tactggccct
gaactaaatt
gtctctcatc
aagccagtta
gccttgtttt

ctgctggaat

BIOL0226WOSEQ_ST25.txt

acgggtggga

tacagaagaa
taagagtgtc
cagacttagc
tgagctgctg
atctcttaaa
ttggtctctc
gctccatttc
tgcagctgag
aaggtgactt
agtatggcat
gctcaaatta
cattttacta
tttgcttttt
cagaatataa
tacgcataag
tgaactaacc
aaatggtcta
gttccagtgt
gtgtgtgtgt
ccaaagttac
ttgtttttct
tgaataaggc
attcagtttg
tggagaaaag
agcacttgag
gaaaggattt
tgaacagtgc
cttaatatga
catagtctag
caaagggctt

aatgttgcta

gacttttttt
agaaagaata
agactcccct
gccttaagat
agggtgacca
gcaatttaaa
tggcgttata
agcagctttt
atcctctgct
tcactccact
aggaaatctt
cattttagaa
aaactttgag
gtttttcttt
gcaaatgcaa
aagtaattta
aatatttctt
aggattaagg
gtgtgtgcat
gtgtgttcta
tgcataacat
gccaggtctg
agactaaaaa
ttcagtgaaa
tcacccagga
cagggatttt
ttttttatta
cgttattgtg
agttctcatc
aggagaattt
cacatggttg

atgagaaatg

tttttaatga
tatttctccc
tctcaccatt
gtcctccctg
cagtcactta
aatatttata
atgtcaacat
cccatggctg
gttccaaagt
gggcaagatt
taaagaaaat
ctagaaagtc
ttcctgagtg
ttaatagttt
tagtttatac
acaaagaaga
tttcctttgg
atggggcatg
gcttggctct
gttctggcca
gacatgggtc
gattgtagcc
tatagattaa
gatgtggcat
gctggtagaa
cttgcttggg
aatctaattg
ttagctaaag
cttaatatga
tttattccaa
acctatcaac

tgcataaaga
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gtacttgatg
atgctatgac
cagctcatgt
accttctagc
gaaaatgaga
gaaaagagtc
tatgcaagtc
gttttagacc
catggtggct
tgaggaattt
taaaaatgca
tgcaaggagc
aagagaaaac
tgtttgattc
taaacacaaa
acatttttgt
aatatgtgca
atgtttatgt
gtgtgtgtgt
cttatctaat
agtctcagat
aaatcatttt
atttttaaaa
tgatgggtaa
gatgacagac
cagatgagca
ccctgtggga
tgttgtaata
agctctatat
aatcaggaat
tgattgtatc

tctaatggat

145800
145860
145920
145980
146040
146100
146160
146220
146280
146340
146400
146460
146520
146580
146640
146700
146760
146820
146880
146940
147000
147060
147120
147180
147240
147300
147360
147420
147480
147540
147600
147660



ataagtattc
tcagtctacc
cctgeccttgt
gtataccttt
aatagatcaa
agagcttcct
caaggaactt
attgtatatt
gggatacctc
agactagaat
aataacttat
tctatggaca
tttaacattc
gccagggtgt
ggtcagtagg
ggcaagactt
gaagtgtatg
tacctgcatg
atagtatcta
gtgtgtaata
tatgtatata
attgacatca
gacttaggaa
tatattttga
agacacccct
ttccaccaca
ttcacacaag
atgtgttcaa
cacagagctt
gtgtgttcta

tcctgatatt

ttccaaggag
cttgaatata
agttcagtct
aaagtctaga
ggtggactag
attttcaaag
ttcatgggtt
aactatcaaa
agctgtggtg
gtcaggttta
gtgataaagc
acaattcatt
aacaagcatt
gtggtacata
tttgagtcaa
gctgggccct
ccatatccag
atggaatagt
catgtaatat
catacactat
gtatatgtat
ctcaaattct
tgagatgcca
acatttttca
gttctcattg
gttgaggttc
tattagagtc
gaatgaacac
ttgattgctg
gtgcaatggc

gcagaattta

BIOL0226WOSEQ_ST25.txt

tgcctgttat
ccctttgacc
agctgggaca
ttgtgtgatg
aatagttaat
cctgcaccta
aataaatcag
atggcttgaa
aattacagct
agattttaaa
aacaacataa
cacttactgt
tcttgagcac
ggtgctatat
attatagaag
tgaaaaatcg
ccagtaatag
gtgtgtgtgt
tgatatataa
atgtacacat
gtgcacacca
gcaaaaggtg
catcctaagg
taaacctatg
ctatcagaca
cacagagctc
atggtttcag
ttcaaggctt
ctgtcttcac
ctgcgtccat

tttgatgttg

aaattaggtc
tcagtaacct
tgaggaatgt
aagagaaatg
tcaacaaatt
tggctatgag
gcatgtacac
tcacacttta
tcatgaagga
aggctgagaa
acagaagtgt
gctagtcaat
ttacttcgtg
ttgtaattat
gcccagagat
gtagcatttg
tcctcaatat
gcatatgtgt
tatttacata
atacatatac
gtgaggtgtg
ttatatcatt
gaaccaagag
cacactgaca
gcaacaattt
tgagaggatg
ttagtaaaca
tccattcaca
cataatccag
gtacatcagc

gagttcagca

gtatatctct
aaggtggaag
cttgaaatta
gtcaagatgc
cagtgtactg
gaatacattg
caagaattac
tagaagtgat
ggttgacatt
gaacagaagg
acagatgtag
ggatggttct
gaaggcatag
tccctttgga
agcaaaggca
gagaggaaga
tggaggccag
gatattcata
caacatattt
atgtatatat
gcttgcaggc
ctgtaccatt
ccccaaaata
aaacacttac
attttttaaa
tcaagacatg
gtaatgaatg
gtgaaggtgg
aggcaagaag
aatcctctgt

ggtcacagca
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actatttcaa
taagcaagcc
atgagagcct
cctgaaaaag
ataattctta
attcttccct
aatatcaggc
gatgacgtga
gtttctctag
ctattacagg
atatgagatg
attttatgca
gattaatttg
agcaaactta
ttatggaaaa
aaagaaagag
acaaaagcgc
tgtaacatat
atatttgtat
atgtacacta
aaagcacata
caaagtaaga
attttttctg
ttgaaaggaa
ataaactcta
tcagatatat
catctgttaa
ggaaaaaagc
aaatcttatg
ccccttgtcc

agctggatta

147720
147780
147840
147900
147960
148020
148080
148140
148200
148260
148320
148380
148440
148500
148560
148620
148680
148740
148800
148860
148920
148980
149040
149100
149160
149220
149280
149340
149400
149460
149520



atctagatgg
agtcatttta
gcatgcatgc
ccccaaacag
ataggtatga
aaggagctca
tcttagatta
gtaatactag
tgacaatagg
tcacaaacac
tggatttttg
atttttaatt
acagttcagc
acatgctgag
tgaactcctc
tggctgtggt
aactccctcc
ccccagatat
gcaggatgag
ctcccacgga
ttgtgccaca
tgaatgttag
gatgccagct
actttggttc
cataacgtat
tccacctctg
ctggcccagce
gtcaccccag
ttctcctcac
cttaacctta
atttttgggg

cttgtcatca

tgccaatgta
cagattcaag
atttattcat
ttctactagc
gccactgtgc
cagtctttag
ttaaagggtt
taataggata
tcaggagaga
ggggatgtta
actcggggaa
aatgtgatca
ctattagcac
gctggatgac
atgcctgtgt
atggctcagg
tcattgtagt
tttgtcattg
ttgagaacag
aaatgagtga
gctaattagt
ttaaattcac
cttacgggaa
agtatcctaa
ttggtgttty
gctagagacc
cagcctctac
cagcttttcc
tgtgcatcga
cactgtatat
cctctacttg

ggcagagtca
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gataatgaca cataaaaagt ctttcaagaa

gaggaatttc
ttttttgttt
ttcaaacaat
ccagcccaag
aagagaaaac
ttaatctagg
aaagtgaatt
gataatctaa
agaagacaga
ctatcagtgc
tcagcaatga
taaagtggca
agcagagtgt
ctaccctggg
ctactatgca
ctctggacat
ctagagtatg
cagagccatg
cctaccccta
aaattgaagg
acatgccagt
cagagccagt
attgtggctc
gtgatggcaa
aacccaagtt
ctgagatcat
caaggaaaac
agtcaatggg
gatatagaac
gcttgtaacc

ccagcagcca

atgtatttat
tagagatagg
ccttcttcag
gaagaatttt
agagaaataa
taataatact
tgaaagggat
gtgtgacagg
attaccagta
cttcttttcc
ctcacgttta
cttgcacaga
ctaagctacg
tcctgcagcet
gtgagggtct
gtgtgactct
tacttactca
tgctgggcag
caaagaagct
agtgggacca
gatagagtat
cctggttata
ttgttatggg
agagtacctg
caactgtgca
tccctacaac
catctcatga
tttattactg
tgtaggcagg
acctgcttat

caacaaaagg

ttatttattc
aacttgctat
cctgcagagt
gaatgtatat
acataattta
gttagatttt
gaattagagg
gatgataaaa
ctcagagtct
atccatttct
atgcagtgaa
acaactctgt
cttcttttgt
gtctgctcag
acagcaagga
atcccaaaac
tgggatacaa
agtctgggag
ggcagtgtga
cccaagaata
atttctggtc
taatagaatg
gtagacagga
ttcatagaca
gaagtccatg
aaggggccca
agaatttgcc
agagttggtt
ccagggtcat
ccacagtact

gtgcaccttc
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gcttttatta
attcaatttt
gttgtgcagg
agttggcatt
tcctgetttt
attgtgatcc
tactttgtca
aggaagttga
aatagatgga
aattaacctg
aagtttctgce
gtcctggtgce
aggggaggaa
actatttctc
ctctgcagta
caaaggtctg
cttgacaatc
taaaatatat
gttggttagg
gtgattagat
ctcagaaccc
ttccgectta
tttccacacc
atgaggttga
cacctggttg
ttggccttta
ggattcctca
attgatgatt
ccttttaaac
caataaagac
gtgcacctag

gtcttttcca

149580
149640
149700
149760
149820
149880
149940
150000
150060
150120
150180
150240
150300
150360
150420
150480
150540
150600
150660
150720
150780
150840
150900
150960
151020
151080
151140
151200
151260
151320
151380
151440



agcagcaggc
taatgctgtc
gcagcatgaa
ccctacgaag
cttggggctt
tcccaggatg
tatataacaa
ggattgcagg
tgtttttata
ggaggcaggt
atctgtgttt
gtttcaaata
taaaacttat
attctgatga
gacctttgat
gagcaaggca
gccactttag
gctttctact
cctgatgtcc
gcaccagtca
gacaccacct
acagacataa
aactttagat
agccccattc
aaggttaaaa
aaatgatact
aaataatatt
gtgggcactg
aaaatgagag
ataatttctt

ccatgctttc

aatgtggctc
aacagtgtca
gacggtgatg
agagtattcc
agagcacttc
aagccacagt
tttaacttaa
tattagaaga
gaaactttca
gaagggtggc
caagagtgtg
actgaacaaa
tagacgttaa
ggatcttcgt
ttcctcagtt
ggagttgaat
aagctaggct
ccacatacca
tgcctaagtc
ctggccaaca
ttatctctac
tgatacctga
tacaaaagac
cttaaatatc
gtcaatttat
ttgtgtattt
gactactgga
acttgatgat
gtcatttttc
ctcctctaca

cttaataata

BIOL0226WOSEQ_ST25.txt

cattttaact
tcttcaaacc
atgtgtaaca
ttagtgccect
ttcagcctca
gtttcatcag
gcctcaacct
tggtggatca
ctaacaagca
atttgttgtg
gcaagtttgg
atgaccattc
aatccatgaa
gtatttgttc
ctctcctgeca
tagtatcccc
ttgtgggctt
ccaagatcag
ttgtcaacct
ttctgcatta
accacctgcc
agatcccaaa
cctgactagg
aagtctttct
attaataaaa
Ttttaattttt
taaccatgtg
gtttgccaca
aggggaggac
tgccactgac

gctaatggtg

tttctggcaa
caaagcaaac
taaacacact
gtctggcaac
gctgcaaatc
gtacatttat
tcacagtgta
tgtcttaacc
ggacacagga
tttccctctt
actgagcttg
catgccctgt
ggatattttg
aatgaataag
attgtcactg
ttatagtggg
ttccggggga
aattctgccc
ctttccaggt
agtgacccgg
tcctgectga
tccaaatttt
gatcctgtgg
aattttccaa
tctttaattt
tggcaaaacc
ctatgtgtaa
ttatattttc
cattttgtgt
ccactgcatc

aaaggatgtg

tactcacatg
ttcctcatca
ttgaaatctg
ttctggacag
cattttttct
caggaatctc
cgcatcacat
acaggggaaa
ttggcagaga
ctaaatgaag
aaataaatac
gtaataaaat
ctggatgccc
tgaatcagca
atgctctcat
aggggtctag
tggaatgatt
taaacactaa
gactgaactc
tcacccagca
ttaaatctcc
ctttgcccct
atagctgagt
tgagagcaca
cttgatttct
ttccaaattt
atattaacgg
cagagccttg
ttggctaaca
cctggttgga

ttgtaacaag
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gattgttaaa
tctgtagtta
atgcaattga
accaggaggc
tgtcccttgt
tgtttctgtt
ttccatggaa
tgtttcagga
ggtgggggta
ttataatgac
agtttaattg
gttatagaat
atccttcagce
gctaaatcct
ctccagtect
aaatagctgt
Ttcattttcct
tgtgtgggag
cgaaccccat
ccatcccect
tcaaatattg
ttggacattg
caattttctt
tgaaactctc
gaatatgaaa
gtggaaagag
attcacctta
gctctcccaa
tttaggacat
gcaagaagag

agcagaggaa

151500
151560
151620
151680
151740
151800
151860
151920
151980
152040
152100
152160
152220
152280
152340
152400
152460
152520
152580
152640
152700
152760
152820
152880
152940
153000
153060
153120
153180
153240
153300



tagggaaaca
ggccagcetgg
gctctggcta
cagcatcata
ttcctctgca
aggaagtaag
tactaaagcc
tattttgtct
actttaaggg
taacatgaga
caacatgttt
taccactgat
aggagagcat
gatttatttc
ttcctctggt
tagaggctta
gctggtcctc
catctgattc
tttcagagca
gtgatttttt
agtgaattat
ggaaggtaaa
gggtagaagt
aaggttaaat
gcaggtaaag
gtgggagtga
ggcgcegatgg
aggtcaagag
caaaaattag
caggggaatt
actccagcct

Taaaataaaa

ggagaaagac
gcttgctagg
cgttgacaaa
ccctctagta
gttatcattc
ttaacttctg
attatgggtg
tacttctata
aaaaaaatgg
tgtatttaga
agaactgggt
gccttaaagc
ggccaccact
tacagttggt
acttatccta
tcctgtcaag
agagatgctt
ttgtctcctt
gtggtgttga
taaggttgag
tagaaaatgg
gaaaccagac
atctgtctca
ttgcatcctc
ctggctccag
aaccacacat
ctcatgcctg
tttgagacca
ctgggcaggg
gcttgaaccc
ggtcaacaga

Taaaataaaa
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agtcagttga agagtcctgc cctgtgtcag

agtagaatat
ctggtatatc
tttgctctga
agactgaata
tgcatacctt
tgaaaggcaa
tttgattgct
aagaatatta
tcaaaaccat
tgctattcac
agagggtaaa
gagcccaagg
tgatagaagc
ttcttgacta
agagtaaagg
agggtttagg
cttctctget
actttgtcaa
ttccccagaa
tccagggaga
aaggatacaa
gcagattttg
acgaggatgc
cagcctgagg
gaagcctgca
taatcccagc

gcctggccaa

tggcgggcac
aggaggcaga
gcaacactct

Taaaataaaa

agaaagtaca
atggtgccca
acttcgtaag
gtttctaaga
ggccatattt
aagtataagt
aaaaatatat
ataaccaaaa
ctctttttgg
ccaaaggtgg
aggaaaagac
tagcattcaa
ttactatgat
Ttcacttcctt
gagctatgga
accagtaaga
gtggtcagga
aactgcattt
gtaggatgct
aagcgatagg
tatcaagtag
agttgtccag
aaatttctac
gcagccgaca
tgtaaaaaaa
actttgggag
catggtgaaa
ctgtagtccc
agttgcagtg
gtctcagaaa

Taaaataaaa

tgaagtgcca
actttctttg
cacggttgac
ggctcttaat
gcttgacaaa
gctccccagt
gttcttgggt
tagaagaata
atttttgcgg
aaacttttga
tgaaattcca
taaatactat
ctgcctaagg
gggggcagca
ggaactcgct
ggcagtctcc
gaaacagttt
gaatcccatt
gagacaagga
agagtcagaa
aatccaacag
attatcctca
acactatcag
gagagacacg
aaaaaggtaa
gccaaggcegyg
ccctatctct
agctgctcgg
agctgaggtg
attaaaataa

Taaataaaat

Page 85

ggcaccgttt
tactcagaca
ttagctgggc
tagctttctt
gagaaataga
ctgatgtgta
atgacctggc
caaaaaactc
ttaagaactt
gtgatttctc
tgttggggaa
ggctaaaatg
ataaattact
gtgcatcaaa
gttaatcagg
gggaggagaa
acaccaccca
agattaggga
tatgaattgt
ttcctatgaa
aatgagacgg
tggtgtgggt
gttggtggtt
ttgtccaagt
ggtcctgggt
agaggggctg
gtggatcgag
actaagaata
gaggctgagg
gtgccactgc
taaaataaaa

aaaataaaat

153360
153420
153480
153540
153600
153660
153720
153780
153840
153900
153960
154020
154080
154140
154200
154260
154320
154380
154440
154500
154560
154620
154680
154740
154800
154860
154920
154980
155040
155100
155160
155220



aaaataaaat
tctacatcac
tctgagcctc
caatgaggta
aatacaatta
gcgctataca
tcagtaacta
aaacatgcaa
gcggtttatt
aaactatctt
ggatactgtt
ttgtactact
gtctttggtg
atccatgaga
tttcagtaga
aaattaggtt
tgaatttcta
gggtactctg
ttgatcatac
aaaggagaaa
tagtgtatta
aaaacattca
gatagatgtt
catgactgca
aggaaaatta
atttaaatcc
ctgaacttat
ggaagtaccc
aaccaagcat
cctctgtttg

agttttatat

aaaataaaat
caaagcactg
agttttctta
acacaagtaa
gtcaactggt
attattatat
ctcttattgt
actaaactga
tgcacaagga
gaagatgttt
atgtagttat
ctagttcctg
agttgattct
attaaatgag
gaccaatctc
gcttttttga
ggttaggcaa
tatggaagta
acagtttcca
accagtggac
tgaattgata
aatgggttac
cagttatgcg
gagccatcat
ttgaatgaac
acctagtcct
acattttgta
aggtgctagc
tcatcctgtc
tggttagctt

agtacgttaa

BIOL0226WOSEQ_ST25.txt

aaaatagtaa agtaaaataa aataaaggca

acagcatctg
tctcttaagt
agcatgtatt
aattggtaat
ataattccta
cctcaagttg
catgtagaat
aattttggaa
ctaatgttta
agttgtaaga
tgcttctaat
gatgctggga
atagcatgta
ctctttgttt
gaaaatactt
gactagagtt
catggaaatg
catgagatta
aagatgattc
ttcactggaa
tccattatat
aaacgaaagg
ttcatgctta
ttgctagttt
ctttagctgt
aaagagttca
tacacccaag
tgcgtccaac
gtttgtatat

gtaaatttcc

ctacagtgac
cagaggaaaa
gagattacta
aattatgtaa
taattggaat
agttattatt
tttatttata
gctacagata
agacataata
atcagtgttt
aaaattaaat
gtgattttct
caatacctgg
accttctcat
taggccaatt
aaaacgtggg
tatgcccaaa
tatttgaatg
ctaaggttcc
cacacagtta
ctacttagga
tatttctgge
cttccccaca
tgattctggg
tctcctagga
gacaatgaat
agccttttct
agttcggaat
ttttaaggaa

tatacgatat

tttggtagtt
tgacttgttt
cacaggaaaa
aattcctata
taccaatagg
gcaagccctg
acaatatatg
attttaataa
gcataagcct
aaaggatggg
ctgattaata
taattcttgc
tatagttact
caagagagga
acaattatct
tgtgcagggc
tacagcttca
actaattcag
tttcttcctg
ctgctggaga
aatttrtttt
taccccttta
ttcatgtacc
gtttgtttta
actttaatat
Tcattcttct
aaatacaaaa
caaaccatga
gatgattcaa

acttaatcag
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aagagatcaa
tcttacattc
aaaaaggctt
gcagttgctg
attataggga
ctaattgtat
agggctgaat
cctaaaagaa
tgactacaga
ttataaaatg
tttgatgaaa
cagcaagtag
tcagaaagcc
ggtaagaggt
agaacaagga
gaaagtagaa
tgacctgcca
tataattgtt
caaatataaa
gtctatgccc
ttgagttata
taaaataact
tagttgtgta
attttctcaa
aacaactgat
taacaaacag
tgaaatgcat
aggattgaca
acttgctgtt
tgcaagaagt

aaaaatattt

155280
155340
155400
155460
155520
155580
155640
155700
155760
155820
155880
155940
156000
156060
156120
156180
156240
156300
156360
156420
156480
156540
156600
156660
156720
156780
156840
156900
156960
157020
157080



ttgaactaga
gaggatttct
gtgtcctgtg
gtagtccccc
aggggtcaaa
ctgacagtcc
aaaagtaaaa
aagatttttt
gtttgccagg
gaatgtgtgt
tgaatgaaat
caattaacta
aaatctagaa
tcaaatctaa
tcatacctgc
aaaaaataca
ataataggtc
tgttttagtt
ctctaaatct
atagatagat
gatagataga
ctggtaccaa
ccagggtatt
ttgatggagc
atttgaccaa
catgtgctgc
tcactcatgc
aatgcatggt
ccctaagaat
aagcatagga
atttcatcag

gttacattaa

gctcacagaa
caaccttggc
cattgtagca
ttctcagttg
atggctcctg
ccaggattgt
ctaatacata
gagccagatg
taaacaaaga
gtaacatgta
cagagaaaac
attgtaacta
gtagttaagg
atgagcaact
tccaatgata
actcagattt
aaagcagaaa
ctgttgattc
gacactatag
agatagatag
tagatagata
agagattgac
ctacattaaa
catatttaca
ttccatgttc
actaatggtt
ttgtttatgg
catatttgag
taaaggctgg
gagtatgata
tcttaaaacc

cgtggaacat
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catatgatta caatagtttt cagaaagcaa

actattgaga
tatttatcag
caacaaccaa
cttgagaacc
tgtggggatc
tagttacatt
atggagaccc
gttagaagaa
caaaaagtta
caactggacc
aatactcttt
ttcataattg
taagaattga
gccaacaatc
cactacgtac
ttcattcctc
taaaagaaac
atagatagat
atgatagata
gacagataga
aaagagattc
tactcattac
tgaaacgttg
cagggagtac
atgagtcaca
gaaatacaac
tgcttctaac
tagagcaaac
actgcaaagc
tgctttttac

tccacgtact

ttttaggtta
cagttgtgac
aacaactata
acagtctaga
aaattagata
acacctcttc
ataaataaat
aaagagagat
tgggaacccc
atacagttga
tatacaatgt
Ttcatttctca
agttgtcaga
aaacaaaaat
agcaataaat
agcatgttct
attcaggcta
agatagatag
gatatagata
tagatataat
actaacctac
caaggaaatt
cagcattttc
tcagaggctg
tttgttttgg
aacttaaaca
aaatgcttcc
tgggagacat
cagctgttta
cactagagaa

gaactgtcac

atttatctat
ctcgtaccca
gacattgcta
tctggtagtt
aaacttgttt
ttttcatttg
taaccttaag
catgtcagat
aagaaagaaa
agctctataa
catatattca
gggacactac
cagctgttaa
aataaaataa
atcagagaca
tcaagtggaa
tcaagaaaac
atagatagat
gatagataga
tctgcctaag
cagaatttcc
ccacataaaa
ttctttaaac
attaggacat
aagatcaccc
tcagttaaca
tttcatttct
ccatgaacat
tattattggt
atcaatctgc

atgcctttaa

Page 87

ggggctaaat
ggtgggaggc
ctagatacca
agtgttctct
gcatattgaa
atatttttta
ttactcatct
aggctcaaag
gtgccttaat
agactccttt
caggaattac
tgtagttttt
tgaagtggta
Ttccectttt
aaacgaaagc
ttagggaata
gaattaggtc
ctgttttaaa
agatagatag
tagatagata
taattatctg
caaccttgtt
gctgtcatgc
ctcttctaca
gagttgttag
ttaaagcctg
aatccccatg
cccttgacag
ttattaaagg
gtgagattaa
catatttaag

aataaccatg

157140
157200
157260
157320
157380
157440
157500
157560
157620
157680
157740
157800
157860
157920
157980
