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ABSTRACT

Provided herein are methods, compounds, and compositions
for reducing expression of a DMPK mRNA and protein in an
animal. Also provided herein are methods, compounds, and
compositions for preferentially reducing CUGexp DMPK
RNA, reducing myotonia or reducing spliceopathy in an ani-
mal. Such methods, compounds, and compositions are useful
to treat, prevent, delay, or ameliorate type 1 myotonic dystro-
phy, or a symptom thereof.
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MODULATION OF DYSTROPHIA
MYOTONICA-PROTEIN KINASE (DMPK)
EXPRESSION

SEQUENCE LISTING

[0001] The present application is being filed along with a
Sequence Listing in electronic format. The Sequence Listing
is provided as a file entitled BIOL0134USL2SEQ.txt created
Jul. 19, 2011, which is approximately 216 Mb in size. The
information in the electronic format of the sequence listing is
incorporated herein by reference in its entirety.

FIELD

[0002] Provided herein are methods, compounds, and com-
positions for reducing expression of DMPK mRNA and pro-
tein in an animal. Also, provided herein are methods, com-
pounds, and compositions comprising a DMPK inhibitor for
preferentially reducing CUGexp DMPK RNA, reducing
myotonia, or reducing spliceopathy in an animal. Such meth-
ods, compounds, and compositions are useful, for example, to
treat, prevent, or ameliorate type 1 myotonic dystrophy
(DM1) in an animal.

BACKGROUND

[0003] Myotonic dystrophy type 1 (DM1) is the most com-
mon form of muscular dystrophy in adults with an estimated
frequency of 1 in 7,500 (Harper P S., Myotonic Dystrophy.
London: W.B. Saunders Company; 2001). DM1 is an autoso-
mal dominant disorder caused by expansion of a non-coding
CTG repeat in DMPK1. DMPKI1 is a gene encoding a cyto-
solic serine/threonine kinase (Brook I D, et al., Cell., 1992,
68(4):799-808). The physiologic functions and substrates of
this kinase have not been fully determined. The expanded
CTG repeat is located in the 3' untranslated region (UTR) of
DMPKI1. This mutation leads to RNA dominance, a process
in which expression of RNA containing an expanded CUG
repeat (CUGexp) induces cell dysfunction (Osborne R J and
Thornton C A., Human Molecular Genetics., 2006, 15(2):
R162-R169).

[0004] The DMPK gene normally has 5-37 CTG repeats in
the 3' untranslated region. In myotonic dystrophy type I, this
number is significantly expanded and is, for example, in the
range of 50 to greater than 3,500 (Harper, Myotonic Dystro-
phy (Saunders, London, ed. 3, 2001); Arum. Rev. Neurosci.
29: 259, 2006; EMBO J. 19: 4439, 2000; Curr Opin Neurol.
20: 572, 2007).

[0005] The CUGexp tract interacts with RNA binding pro-
teins including muscleblind-like (MBNL) protein, a splicing
factor, and causes the mutant transcript to be retained in
nuclear foci. The toxicity of this RNA stems from sequestra-
tion of RNA binding proteins and activation of signaling
pathways. Studies in animal models have shown that pheno-
types of DM1 can be reversed if toxicity of CUGexp RNA is
reduced (Wheeler T M, et al., Science., 2009,325(5938):336-
339; Mulders S A, et al., Proc Natl Acad Sci USA., 2009,
106(33):13915-13920).

[0006] In DMI, skeletal muscle is the most severely
affected tissue, but the disease also has important effects on
cardiac and smooth muscle, ocular lens, and brain. The cra-
nial, distal limb, and diaphragm muscles are preferentially
affected. Manual dexterity is compromised early, which
causes several decades of severe disability. The median age at
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death is 55 years, usually from respiratory failure (de Die-
Smulders C E, et al., Brain., 1998, 121(Pt 8):1557-1563).
[0007] Antisense technology is emerging as an effective
means for modulating expression of certain gene products
and may therefore prove to be uniquely useful in a number of
therapeutic, diagnostic, and research applications for the
modulation of DMPKI1. Intramuscular injection of fully
modified oligonucleotides targeting with the CAG-repeat
were shown in mice to block formation of CUGexp-MBNL1
complexes, disperse nuclear foci of CUGexp transcripts,
enhance the nucleocytoplasmic transport and translation of
CUGexp transcripts, release MBNL proteins to the nucleo-
plasm, normalize alternative splicing of MBNL-dependent
exons, and eliminate myotonia in CUGexp-expressing trans-
genic mice (Wheeler T M, et al., Science., 2009, 325(5938):
336-339; WO2008/036406).

[0008] Presently there is no treatment that can modify the
course of DM1. The burden of disease, therefore, is signifi-
cant. It is, therefore, an object herein to provide compounds,
compositions, and methods for treating DM 1

SUMMARY

[0009] Provided herein are methods, compounds, and com-
positions for inhibiting expression of DMPK and treating,
preventing, delaying or ameliorating a DMPK related disease
and or a symptom thereof. In certain embodiments, the com-
pounds and compositions inhibit mutant DMPK or CUGexp
DMPK.

[0010] Certain embodiments provide a method of reducing
DMPK expression in an animal comprising administering to
the animal a compound comprising a modified oligonucle-
otide as further described herein targeted to DMPK.

[0011] Certain embodiments provide a method of preferen-
tially reducing CUGexp DMPK, reducing myotonia, or
reducing spliceopathy in an animal comprising administering
to the animal a compound comprising a modified oligonucle-
otide, as further described herein, targeted to CUGexp
DMPK. CUGexp DMPK transcripts are believed to be par-
ticularly sensitive to antisense knockdown via nuclear ribo-
nucleases, because of their longer residence time in the
nucleus, and this sensitivity is thought to permit effective
antisense inhibition of CUGexp DMPK transcripts inrelevant
tissues such as muscle despite the biodistribution barriers to
tissue uptake of antisense oligonucleotides. Antisense
mechanisms that do not elicit cleavage via nuclear ribonu-
cleases, such as the CAG-repeat ASOs described in, for
example, Wheeler T M, et al., Science., 2009, 325(5938):336-
339 and WO2008/036406, do not provide the same therapeu-
tic advantage.

[0012] Certain embodiments provide a method of treating
ananimal with type 1 myotonic dystrophy. In certain embodi-
ments, the method includes administering to the animal a
therapeutically effective amount of a compound comprising a
modified oligonucleotide as further described herein targeted
to DMPK. In certain embodiments, the method includes iden-
tifying an animal with type 1 myotonic dystrophy.

[0013] Certain embodiments provide a method of treating,
preventing, delaying, or ameliorating symptoms and out-
comes associated with development of DMI1 including
muscle stiffness, myotonia, disabling distal weakness, weak-
ness in face and jaw muscles, difficulty in swallowing, droop-
ing of the eyelids (ptosis), weakness of neck muscles, weak-
ness in arm and leg muscles, persistent muscle pain,
hypersomnia, muscle wasting, dysphagia, respiratory insuf-
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ficiency, irregular heartbeat, heart muscle damage, apathy,
insulin resistance, and cataracts. Certain embodiments pro-
vide a method of treating, preventing, delaying, or ameliorat-
ing symptoms and outcomes associated with development of
DM1 in children, including, developmental delays, learning
problems, language and speech issues, and personality devel-
opment issues.

[0014] Certain embodiments provide a method of adminis-
tering an antisense oligonucleotide to counteract RNA domi-
nance by directing the cleavage of pathogenic transcripts.
[0015] In certain embodiments, the DMPK has a sequence
as set forth in GenBank Accession No. NM__001081560.1
(incorporated herein as SEQ ID NO: 1). In certain embodi-
ments, the DMPK has the sequence as set forth in GenBank
Accession No. NT_011109.15 truncated from nucleotides
18540696 to 18555106 (incorporated herein as SEQ ID NO:
2). In certain embodiments, the DMPK has the sequence as
set forth in GenBank Accession No. NT__039413.7 truncated
from nucleotides 16666001 to 16681000 (incorporated
herein as SEQ ID NO: 3). In certain embodiments, the DMPK
has the sequence as set forth in GenBank Accession No.
NM__032418.1 (incorporated herein as SEQ ID NO: 4). In
certain embodiments, the DMPK has the sequence as set forth
in GenBank Accession No. A1007148.1 (incorporated herein
as SEQ ID NO: 5). In certain embodiments, the DMPK has
the sequence as set forth in GenBank Accession No.
AI304033.1 (incorporated herein as SEQ ID NO: 6). In cer-
tain embodiments, the DMPK has the sequence as set forth in
GenBank Accession No. BC024150.1 (incorporated herein
as SEQ ID NO: 7). In certain embodiments, the DMPK has
the sequence as set forth in GenBank Accession No.
BC056615.1 (incorporated herein as SEQ ID NO: 8). In cer-
tain embodiments, the DMPK has the sequence as set forth in
GenBank Accession No. BC075715.1 (incorporated herein
as SEQ ID NO: 793). In certain embodiments, the DMPK has
the sequence as set forth in GenBank Accession No.
BUS519245.1 (incorporated herein as SEQ ID NO: 794). In
certain embodiments, the DMPK has the sequence as set forth
in GenBank Accession No. CB247909.1 (incorporated herein
as SEQ ID NO: 795). In certain embodiments, the DMPK has
the sequence as set forth in GenBank Accession No.
CX208906.1 (incorporated herein as SEQ ID NO: 796). In
certain embodiments, the DMPK has the sequence as set forth
in GenBank Accession No. CX732022.1 (incorporated
herein as SEQ ID NO: 797). In certain embodiments, the
DMPK has the sequence as set forth in GenBank Accession
No. S60315.1 (incorporated herein as SEQ ID NO: 798). In
certain embodiments, the DMPK has the sequence as set forth
in GenBank Accession No. S60316.1 (incorporated herein as
SEQ ID NO: 799). In certain embodiments, the DMPK has
the sequence as set forth in GenBank Accession No.
NM__001081562.1 (incorporated herein as SEQ ID NO:
800). In certain embodiments, the DMPK has the sequence as
set forth in GenBank Accession No. NM_ 001100.3 (incor-
porated herein as SEQ ID NO: 801).

DETAILED DESCRIPTION

[0016] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the inven-
tion, as claimed. Herein, the use of the singular includes the
plural unless specifically stated otherwise. 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
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“includes” and “included”, is not limiting. Also, terms such as
“element” or “component” encompass both elements and
components comprising one unit and elements and compo-
nents that comprise more than one subunit, unless specifically
stated otherwise.

[0017] The section headings used herein are for organiza-
tional 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 lim-
ited to, patents, patent applications, articles, books, and trea-
tises, are hereby expressly incorporated-by-reference for the
portions of the document discussed herein, as well as in their
entirety.

DEFINITIONS

[0018] Unless specific definitions are provided, the nomen-
clature utilized in connection with, and the procedures and
techniques of, analytical chemistry, synthetic organic chem-
istry, and medicinal and pharmaceutical chemistry described
herein are those well known and commonly used in the art.
Standard techniques can be used for chemical synthesis, and
chemical analysis. Where permitted, all patents, applications,
published applications and other publications, GENBANK
Accession Numbers and associated sequence information
obtainable through databases such as National Center for
Biotechnology Information (NCBI) and other data referred to
throughout in the disclosure herein are incorporated by ref-
erence for the portions of the document discussed herein, as
well as in their entirety.

[0019] Unless otherwise indicated, the following terms
have the following meanings:

[0020] “2'-O-methoxyethyl” (also 2'-MOE and 2'-O(CH,)
,—OCH,;) refers to an O-methoxy-ethyl modification of the
2' position of a furanosyl ring. A 2'-O-methoxyethyl modified
sugar is a modified sugar.

[0021] “2'-O-methoxyethyl nucleotide” means a nucle-
otide comprising a 2'-O-methoxyethyl modified sugar moi-
ety.

[0022] “5-methylcytosine” means a cytosine modified with

a methyl group attached to position 5. A S-methylcytosine is
a modified nucleobase.

[0023] “About” means within £7% of a value. For example,
if it is stated, “the compound affected at least 70% inhibition
of DMPK?”, it is implied that the DMPK levels are inhibited
within a range of 63% and 77%.

[0024] “Active pharmaceutical agent” means the substance
or substances in a pharmaceutical composition that provide a
therapeutic benefit when administered to an individual. For
example, in certain embodiments an antisense oligonucle-
otide targeted to DMPK is an active pharmaceutical agent.
[0025] “Active target region” or “target region” means a
region to which one or more active antisense compounds is
targeted. “Active antisense compounds” means antisense
compounds that reduce target nucleic acid levels or protein
levels.

[0026] “Administered concomitantly” refers to the co-ad-
ministration of two agents in any manner in which the phar-
macological effects of both are manifest in the patient at the
same time. Concomitant administration does not require that
both agents be administered in a single pharmaceutical com-
position, in the same dosage form, or by the same route of
administration. The effects of both agents need not manifest
themselves at the same time. The effects need only be over-
lapping for a period of time and need not be coextensive.
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[0027] “Administering” means providing an agent to an
animal, and includes, but is not limited to, administering by a
medical professional and self-administering.

[0028] “Agent” means an active substance that can provide
a therapeutic benefit when administered to an animal. “First
Agent” means a therapeutic compound of the invention. For
example, a first agent can be an antisense oligonucleotide
targeting DMPK. “Second agent” means a second therapeutic
compound of the invention (e.g. a second antisense oligo-
nucleotide targeting DMPK) and/or a non-DMPK therapeutic
compound.

[0029] “Amelioration” refers to a lessening of at least one
indicator, sign, or symptom of an associated disease, disorder,
or condition. The severity of indicators can be determined by
subjective or objective measures, which are known to those
skilled in the art.

[0030] “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.

[0031] “Antisense activity” means any detectable or mea-
surable activity attributable to the hybridization of an anti-
sense compound to its target nucleic acid. In certain embodi-
ments, antisense activity is a decrease in the amount or
expression of a target nucleic acid or protein encoded by such
target nucleic acid.

[0032] “Antisense compound” means an oligomeric com-
pound that is capable of undergoing hybridization to a target
nucleic acid through hydrogen bonding. Examples of anti-
sense compounds include single-stranded and double-
stranded compounds, such as, antisense oligonucleotides,
siRNAs, shRNAs, snoRNAs, miRNAs, and satellite repeats.
[0033] “Antisense inhibition” means reduction of target
nucleic acid levels or target protein levels in the presence of an
antisense compound complementary to a target nucleic acid
compared to target nucleic acid levels or target protein levels
in the absence of the antisense compound.

[0034] “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.

[0035] “Bicyclic sugar” means a furanosyl ring modified
by the bridging of two non-geminal carbon ring atoms. A
bicyclic sugar is a modified sugar.

[0036] “Bicyclic nucleic acid” or “BNA” refers to a nucleo-
side or nucleotide wherein the furanose portion of the nucleo-
side or nucleotide includes a bridge connecting two carbon
atoms on the furanose ring, thereby forming a bicyclic ring
system.

[0037] “Cap structure” or “terminal cap moiety” means
chemical modifications, which have been incorporated at
either terminus of an antisense compound.

[0038] “‘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'-0O-methoxyethyl modifications.

[0039] “Chimeric antisense compound” means an anti-
sense compound that has at least two chemically distinct
regions.

[0040] “Co-administration” means administration of two
or more agents to an individual. The two or more agents can
be in a single pharmaceutical composition, or can be in sepa-
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rate pharmaceutical compositions. Each of the two or more
agents can be administered through the same or different
routes of administration. Co-administration encompasses
parallel or sequential administration.

[0041] “Complementarity” means the capacity for pairing
between nucleobases of a first nucleic acid and a second
nucleic acid.

[0042] “Contiguous nucleobases” means nucleobases
immediately adjacent to each other.

[0043] “CUGexp DMPK” means mutant DMPK RNA con-
taining an expanded CUG repeat (CUGexp). The wild-type
DMPK gene has 5-37 CTG repeats in the 3' untranslated
region. In a “CUGexp DMPK” (such as in a myotonic dys-
trophy type I patient) this number is significantly expanded
and is, for example, in the range of 50 to greater than 3,500
(Harper, Myotonic Dystrophy (Saunders, London, ed. 3,
2001); Annu. Rev. Neurosci. 29: 259, 2006; EMBO J. 19:
4439, 2000; Curr Opin Neurol. 20: 572, 2007).

[0044] “Diluent” means an ingredient in a composition that
lacks pharmacological activity, but is pharmaceutically nec-
essary or desirable. For example, the diluent in an injected
composition can be a liquid, e.g. saline solution.

[0045] “DMPK” means any nucleic acid or protein of
DMPK. DMPK can be a mutant DMPK including CUGexp
DMPK nucleic acid.

[0046] “DMPK expression” means the level of mRNA
transcribed from the gene encoding DMPK or the level of
protein translated from the mRNA. DMPK expression can be
determined by art known methods such as a Northern or
Western blot.

[0047] “DMPK nucleic acid” means any nucleic acid
encoding DMPK. For example, in certain embodiments, a
DMPK nucleic acid includes a DNA sequence encoding
DMPK, an RNA sequence transcribed from DNA encoding
DMPK (including genomic DNA comprising introns and
exons), and an mRNA or pre-mRNA sequence encoding
DMPK. “DMPK mRNA” means an mRNA encoding a
DMPK protein.

[0048] “Dose” means a specified quantity of a pharmaceu-
tical agent provided in a single administration, or in a speci-
fied time period. In certain embodiments, a dose can be
administered in one, two, or more boluses, tablets, or injec-
tions. For example, in certain embodiments where subcuta-
neous administration is desired, the desired dose requires a
volume not easily accommodated by a single injection, there-
fore, two or more injections can be used to achieve the desired
dose. In certain embodiments, the pharmaceutical agent is
administered by infusion over an extended period of time or
continuously. Doses can be stated as the amount of pharma-
ceutical agent per hour, day, week, or month.

[0049] “Effective amount” or “therapeutically 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 can vary
among individuals depending on the health and physical con-
dition of the individual to be treated, the taxonomic group of
the individuals to be treated, the formulation of the composi-
tion, assessment of the individual’s medical condition, and
other relevant factors.

[0050] “Fully complementary” or “100% complementary”
means each nucleobase of a nucleobase sequence of a first
nucleic acid has a complementary nucleobase in a second
nucleobase sequence of a second nucleic acid. In certain
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embodiments, a first nucleic acid is an antisense compound
and a target nucleic acid is a second nucleic acid.

[0051] “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 nucleo-
sides comprising the internal region are chemically distinct
from the nucleoside or nucleosides comprising the external
regions. The internal region can be referred to as a “gap
segment” and the external regions can be referred to as “wing
segments.”

[0052] “Gap-widened” means a chimeric antisense com-
pound having a gap segment of 12 or more contiguous
2'-deoxyribonucleosides positioned between and immedi-
ately adjacent to 5' and 3' wing segments having from one to
six nucleosides.

[0053] “Hybridization” means the annealing of comple-
mentary nucleic acid molecules. In certain embodiments,
complementary nucleic acid molecules include an antisense
compound and a target nucleic acid.

[0054] “Identifying an animal with type 1 myotonic dys-
trophy” means identifying an animal having been diagnosed
with a type 1 myotonic dystrophy, disorder or condition or
identifying an animal predisposed to develop a type 1 myo-
tonic dystrophy, disorder or condition. For example, indi-
viduals with a familial history can be predisposed to type 1
myotonic dystrophy, disorder or condition. Such identifica-
tion can be accomplished by any method including evaluating
an individual’s medical history and standard clinical tests or
assessments.

[0055] “Immediately adjacent” means there are no inter-
vening elements between the immediately adjacent elements.
[0056] “Individual” means a human or non-human animal
selected for treatment or therapy.

[0057] “Internucleoside linkage” refers to the chemical
bond between nucleosides.

[0058] “Linked nucleosides” means adjacent nucleosides
which are bonded or linked together by an internucleoside
linkage.

[0059] “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.

[0060] “Modified internucleoside linkage” refers to a sub-
stitution or any change from a naturally occurring inter-
nucleoside bond (i.e. a phosphodiester internucleoside bond).
[0061] “Modified nucleobase” refers to any nucleobase
other than adenine, cytosine, guanine, thymidine, or uracil.
An “unmodified nucleobase means the purine bases adenine
(A) and guanine (G), and the pyrimidine bases thymine (1),
cytosine (C), and uracil (U).

[0062] “Modified nucleotide” means a nucleotide having,
independently, a modified sugar moiety, modified inter-
nucleoside linkage, or modified nucleobase. A “modified
nucleoside” means a nucleoside having, independently, a
modified sugar moiety or modified nucleobase.

[0063] “Modified oligonucleotide” means an oligonucle-
otide comprising at least one modified nucleotide.

[0064] “Modified sugar” refers to a substitution or change
from a natural sugar.

[0065] “Motif” means the pattern of chemically distinct
regions in an antisense compound.
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[0066] “Myotonia” means an abnormally slow relaxation
of'a muscle after voluntary contraction or electrical stimula-
tion.

[0067] “Nuclearribonuclease” means a ribonuclease found
in the nucleus. Nuclear ribonucleases include, but are not
limited to, RNase H including RNase H1 and RNase H2, the
double stranded RNase drosha and other double stranded
RNases.

[0068] “Naturally occurring internucleoside linkage”
means a 3' to 5' phosphodiester linkage.

[0069] “Natural sugar moiety” means a sugar found in
DNA (2'-H) or RNA (2'-OH).

[0070] “Nucleic acid” refers to molecules composed of
monomeric nucleotides. A nucleic acid includes ribonucleic
acids (RNA), deoxyribonucleic acids (DNA), single-stranded
nucleic acids, double-stranded nucleic acids, small interfer-
ing ribonucleic acids (siRNA), and microRNAs (miRNA). A
nucleic acid can also comprise a combination of these ele-
ments in a single molecule.

[0071] “Nucleobase” means a heterocyclic moiety capable
of pairing with a base of another nucleic acid.

[0072] “Nucleobase sequence” means the order of contigu-
ous nucleobases independent of any sugar, linkage, or nucleo-
base modification.

[0073] “Nucleoside” means a nucleobase linked to a sugar.
[0074] “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 oligo-
meric compound such as for example nucleoside mimetics
having morpholino, cyclohexenyl, cyclohexyl, tetrahydropy-
ranyl, bicyclo or tricyclo sugar mimetics e.g. non furanose
sugar units.

[0075] “Nucleotide” means a nucleoside having a phos-
phate group covalently linked to the sugar portion of the
nucleoside.

[0076] “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)—0O— or other non-phosphodiester link-
age).

[0077] “Oligomeric compound” or “oligomer” means a
polymer of linked monomeric subunits which is capable of
hybridizing to at least a region of a nucleic acid molecule.
[0078] “Oligonucleotide” means a polymer of linked
nucleosides each of which can be modified or unmodified,
independent one from another.

[0079] “Parenteral administration” means administration
through injection or infusion. Parenteral administration
includes subcutaneous administration, intravenous adminis-
tration, intramuscular administration, intraarterial adminis-
tration, intraperitoneal administration, or intracranial admin-
istration, e.g. intrathecal or intracerebroventricular
administration. Administration can be continuous, or chronic,
or short or intermittent.

[0080] “Peptide” means a molecule formed by linking at
least two amino acids by amide bonds. Peptide refers to
polypeptides and proteins.

[0081] “Pharmaceutical composition” means a mixture of
substances suitable for administering to an individual. For
example, a pharmaceutical composition can comprise one or
more active agents and a sterile aqueous solution.

[0082] “Pharmaceutically acceptable salts” means physi-
ologically and pharmaceutically acceptable salts of antisense
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compounds, i.e., salts that retain the desired biological activ-
ity of the parent oligonucleotide and do not impart undesired
toxicological effects thereto.

[0083] “Phosphorothioate linkage” means a linkage
between nucleosides where the phosphodiester bond is modi-
fied by replacing one of the non-bridging oxygen atoms with
a sulfur atom. A phosphorothioate linkage is a modified inter-
nucleoside linkage.

[0084] “Portion” means a defined number of contiguous
(i.e. linked) nucleobases of a nucleic acid. In certain embodi-
ments, a portion is a defined number of contiguous nucleo-
bases of a target nucleic acid. In certain embodiments, a
portion is a defined number of contiguous nucleobases of an
antisense compound.

[0085] “Preferentially reducing CUG exp DMPK RNA”
refers to a preferential reduction of RNA transcripts from a
CUGexp DMPK allele relative to RNA transcripts from a
normal DMPK allele.

[0086] “Prevent” refers to delaying or forestalling the onset
or development of a disease, disorder, or condition for a
period of time from minutes to indefinitely. Prevent also
means reducing risk of developing a disease, disorder, or
condition.

[0087] “Prodrug” means a therapeutic agent that is pre-
pared in an inactive form that is converted to an active form
within the body or cells thereof by the action of endogenous
enzymes or other chemicals or conditions.

[0088] “Sideeffects” means physiological responses attrib-
utable to a treatment other than the desired effects. In certain
embodiments, side effects include injection site reactions,
liver function test abnormalities, renal function abnormali-
ties, liver toxicity, renal toxicity, central nervous system
abnormalities, myopathies, and malaise. For example,
increased aminotransferase levels in serum can indicate liver
toxicity or liver function abnormality. For example, increased
bilirubin can indicate liver toxicity or liver function abnor-
mality.

[0089] “Single-stranded oligonucleotide” means an oligo-
nucleotide which is not hybridized to a complementary
strand.

[0090] “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 condi-
tions in the case of in vivo assays and therapeutic treatments.
[0091] “Spliceopathy” means a change in the alternative
splicing of one or more RNAs that leads to the expression of
altered splice products in a particular tissue.

[0092] “Subcutaneous administration” means administra-
tion just below the skin.

[0093] “‘Sugarsurrogate” overlaps with the slightly broader
term “nucleoside mimetic” but is intended to indicate
replacement of the sugar unit (furanose ring) only. The tet-
rahydropyranyl rings provided herein are illustrative of an
example of a sugar surrogate wherein the furanose sugar
group has been replaced with a tetrahydropyranyl ring sys-
tem.

[0094] “Targeting” or “targeted” means the process of
design and selection of an antisense compound that will spe-
cifically hybridize to atarget nucleic acid and induce a desired
effect.
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[0095] “Target nucleic acid,” “target RNA,” and “target
RNA transcript” all refer to a nucleic acid capable of being
targeted by antisense compounds.

[0096] “Target segment” means the sequence of nucle-
otides of a target nucleic acid to which an antisense com-
pound is targeted. “5' target site” refers to the 5'-most nucle-
otide of a target segment.

[0097] “3'target site” refers to the 3'-most nucleotide of a
target segment.
[0098] “Therapeutically effective amount” means an

amount of an agent that provides a therapeutic benefit to an
individual.

[0099] “Treat” refers to administering a pharmaceutical
composition to effect an alteration or improvement of a dis-
ease, disorder, or condition.

[0100] “Type 1 myotonic dystrophy” or “DM1” means an
autosomal dominant disorder caused by expansion of a non-
coding CTG repeat in DMPK. This mutation leads to RNA
dominance, a process in which expression of RNA containing
an expanded CUG repeat (CUGexp) induced cell dysfunc-
tion. The CUGexp tract interacts with RNA binding proteins
and causes the mutant transcript to be retained in nuclear foci.
The toxicity of this RNA stems from sequestration of RNA
binding proteins and activation of signaling pathways.
[0101] “Unmodified nucleotide” means a nucleotide com-
posed of naturally occurring nucleobases, sugar moieties, and
internucleoside linkages. In certain embodiments, an
unmodified nucleotide is an RNA nucleotide (i.e. B-D-ribo-
nucleosides) or a DNA nucleotide (i.e. p-D-deoxyribo-
nucleoside).

Certain Embodiments

[0102] Certain embodiments provide methods, com-
pounds, and compositions for inhibiting DMPK expression.
[0103] Certain embodiments provide a method of reducing
DMPK expression in an animal comprising administering to
the animal a compound comprising a modified oligonucle-
otide targeting DMPK.

[0104] Certain embodiments provide a method of preferen-
tially reducing CUGexp DMPK RNA, reducing myotonia or
reducing spliceopathy in an animal comprising administering
to the animal a compound comprising a modified oligonucle-
otide targeted to DMPK, wherein the modified oligonucle-
otide preferentially reduces CUGexp DMPK RNA, reduces
myotonia or reduces spliceopathy in the animal.

[0105] Certain embodiments provide a method of adminis-
tering an antisense oligonucleotide to counteract RNA domi-
nance by directing the cleavage of pathogenic transcripts.
[0106] Certain embodiments provide a method of reducing
spliceopathy of Sercal. In certain embodiments, methods
provided herein result in exon 22 inclusion. In certain
embodiments, the corrective splicing occurs in the tibialis
anterior, gastrocnemius, and quadriceps muscles.

[0107] Certain embodiments provide a method of reducing
spliceopathy of m-Titin. In certain embodiments, methods
provided herein result in exon 5 inclusion. In certain embodi-
ments, the corrective splicing occurs in the tibialis anterior,
gastrocnemius, and quadriceps muscles.

[0108] Certain embodiments provide a method of reducing
spliceopathy of Clenl. In certain embodiments, methods pro-
vided herein result in exon 7a inclusion. In certain embodi-
ments, the corrective splicing occurs in the tibialis anterior,
gastrocnemius, and quadriceps muscles.
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[0109] Certain embodiments provide a method of reducing
spliceopathy of Zasp. In certain embodiments, methods pro-
vided herein result in exon 11 inclusion. In certain embodi-
ments, the corrective splicing occurs in the tibialis anterior,
gastrocnemius, and quadriceps muscles.

[0110] Certain embodiments provide a method for treating
an animal with type 1 myotonic dystrophy comprising: a)
identifying said animal with type 1 myotonic dystrophy, and
b) administering to said animal a therapeutically effective
amount of a compound comprising a modified oligonucle-
otide targeted to DMPK. In certain embodiments, the thera-
peutically effective amount of the compound administered to
the animal preferentially reduces CUGexp DMPK RNA,
reduces myotonia or reduces spliceopathy in the animal.
[0111] Certain embodiments provide a method of achiev-
ing a preferential reduction of CUGexp DMPK RNA, includ-
ing administering to the subject suspected of having type 1
myotonic dystrophy or having a CUGexp DMPK RNA a
modified antisense oligonucleotide complementary to a non-
repeat region of said CUGexp DMPK RNA. The modified
antisense oligonucleotide, when bound to said CUGexp
DMPK RNA, achieves a preferential reduction of the
CUGexp DMPK RNA.

[0112] Certain embodiments provide a method of achiev-
ing a preferential reduction of CUGexp DMPK RNA, includ-
ing selecting a subject having type 1 myotonic dystrophy or
having a CUGexp DMPK RNA and administering to said
subject a modified antisense oligonucleotide complementary
to a non-repeat region of said CUGexp DMPK RNA. The
modified antisense oligonucleotide, when bound to the
CUGexp DMPK RNA, activates a ribonuclease or nuclear
ribonuclease, thereby achieving a preferential reduction of
the CUGexp DMPK RNA in the nucleus.

[0113] Certain embodiments provide a method of achiev-
ing a preferential reduction of CUGexp DMPK RNA, includ-
ing selecting a subject having type 1 myotonic dystrophy or
having a mutant or CUGexp DMPK RNA and systemically
administering to said subject a modified antisense oligonucle-
otide complementary to a non-repeat region of said CUGexp
DMPK RNA. The modified antisense oligonucleotide, when
bound to the mutant or CUGexp DMPK RNA, achieves a
preferential reduction of the mutant or CUGexp DMPK
RNA.

[0114] Certain embodiments provide a method of reducing
myotonia in a subject in need thereof. The method includes
administering to the subject a modified antisense oligonucle-
otide complementary to a non-repeat region of a DMPK
RNA, wherein the modified antisense oligonucleotide, when
bound to the DMPK RNA, activates a ribonuclease or nuclear
ribonuclease, thereby reducing myotonia. In certain embodi-
ments, the subject has or is suspected of having type 1 myo-
tonic dystrophy or having a mutant DMPK RNA or CUGexp
DMPK RNA. In certain embodiments, the DMPK RNA is
nuclear retained.

[0115] Certain embodiments provide a method of reducing
spliceopathy in a subject in need thereof. The method
includes administering to the subject a modified antisense
oligonucleotide complementary to a non-repeat region of a
DMPK RNA, wherein the modified antisense oligonucle-
otide, when bound to the DMPK RNA, activates a ribonu-
clease or nuclear ribonuclease, thereby reducing spliceopa-
thy. In certain embodiments, the subject has or is suspected of
having type 1 myotonic dystrophy or having a nuclear
retained CUGexp DMPK RNA. In certain embodiments, the
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DMPK RNA is nuclear retained. In certain embodiments, the
spliceopathy is MBNL dependent spliceopathy.

[0116] In certain embodiments, the modified antisense oli-
gonucleotide of the methods is chimeric. In certain embodi-
ments, the modified antisense oligonucleotide of the methods
is a gapmer.

[0117] In certain embodiments of the methods provided
herein, the administering is subcutaneous. In certain embodi-
ments, the administering is intravenous.

[0118] In certain embodiments, the modified antisense oli-
gonucleotide of the methods targets a non-coding sequence
within the non-repeat region of a DMPK RNA. In certain
embodiments, the oligonucleotide targets a coding region, an
intron, a S'UTR, or a 3'UTR of the mutant DMPK RNA.

[0119] In certain embodiments of the methods provided
herein, the nuclear ribonuclease is RNase H1.

[0120] In certain embodiments of the methods, the DMPK
RNA is reduced in muscle tissue. In certain embodiments, the
mutant DMPK RNA CUGexp DMPK RNA is preferentially
reduced.

[0121] In certain embodiments, the DMPK has the
sequence as set forth in GenBank Accession No.
NM__001081560.1 (incorporated herein as SEQ ID NO: 1).
In certain embodiments, the DMPK has the sequence as set
forth in GenBank Accession No. NT__011109.15 truncated
from nucleotides 18540696 to 18555106 (incorporated
herein as SEQ ID NO: 2). In certain embodiments, the DMPK
has the sequence as set forth in GenBank Accession No.
NT 039413.7 truncated from nucleotides 16666001 to
16681000 (incorporated herein as SEQ ID NO: 3). In certain
embodiments, the DMPK has the sequence as set forth in
GenBank Accession No. NM_ 032418.1 (incorporated
herein as SEQ ID NO: 4). In certain embodiments, the DMPK
has the sequence as set forth in GenBank Accession No.
AI007148.1 (incorporated herein as SEQ ID NO: 5). In cer-
tain embodiments, the DMPK has the sequence as set forth in
GenBank Accession No. A1304033.1 (incorporated herein as
SEQ ID NO: 6). In certain embodiments, the DMPK has the
sequence as set forth in GenBank Accession No. BC024150.1
(incorporated herein as SEQ ID NO: 7). In certain embodi-
ments, the DMPK has the sequence as set forth in GenBank
Accession No. BC056615.1 (incorporated herein as SEQ 1D
NO: 8). In certain embodiments, the DMPK has the sequence
as set forth in GenBank Accession No. BC075715.1 (incor-
porated herein as SEQ ID NO: 793). In certain embodiments,
the DMPK has the sequence as set forth in GenBank Acces-
sion No. BU519245.1 (incorporated herein as SEQ ID NO:
794). In certain embodiments, the DMPK has the sequence as
set forth in GenBank Accession No. CB247909.1 (incorpo-
rated herein as SEQ ID NO: 795). In certain embodiments, the
DMPK has the sequence as set forth in GenBank Accession
No. CX208906.1 (incorporated herein as SEQ ID NO: 796).
In certain embodiments, the DMPK has the sequence as set
forth in GenBank Accession No. CX732022.1 (incorporated
herein as SEQ ID NO: 797). In certain embodiments, the
DMPK has the sequence as set forth in GenBank Accession
No. S60315.1 (incorporated herein as SEQ ID NO: 798). In
certain embodiments, the DMPK has the sequence as set forth
in GenBank Accession No. S60316.1 (incorporated herein as
SEQ ID NO: 799). In certain embodiments, the DMPK has
the sequence as set forth in GenBank Accession No.
NM__001081562.1 (incorporated herein as SEQ ID NO:
800). In certain embodiments, the DMPK has the sequence as
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set forth in GenBank Accession No. NM__001100.3 (incor-
porated herein as SEQ ID NO: 801).

[0122] In certain embodiments, the modified oligonucle-
otide has a nucleobase sequence comprising at least 8 con-
tiguous nucleobases of a nucleobase sequence recited in any
one of SEQ ID NOs: 12-156, 160-770, and 774-792. In cer-
tain embodiments, the modified oligonucleotide has a nucleo-
base sequence comprising at least 9, atleast 10, or at least 11,
contiguous nucleobases of a nucleobase sequence recited in
any one of SEQ ID NOs: 12-156, 160-770, and 774-792.
[0123] In certain embodiments, the modified oligonucle-
otide has a nucleobase sequence comprising at least 12 con-
tiguous nucleobases of a nucleobase sequence recited in any
one of SEQ ID NOs: 12-156, 160-770, and 774-792. In cer-
tain embodiments, the modified oligonucleotide has a nucleo-
base sequence comprising at least 13, or at least 14, contigu-
ous nucleobases of a nucleobase sequence recited in any one
of SEQ ID NOs: 12-156, 160-770, and 774-792.

[0124] In certain embodiments, the modified oligonucle-
otide has a nucleobase sequence comprising at least 15 con-
tiguous nucleobases of a nucleobase sequence recited in any
one of SEQ ID NOs: 12-156, 160-770, and 774-792. In cer-
tain embodiments, the modified oligonucleotide has a nucleo-
base sequence comprising at least 16, or at least 17, contigu-
ous nucleobases of a nucleobase sequence recited in any one
of SEQ ID NOs: 12-156, 160-770, and 774-792.

[0125] In certain embodiments, the modified oligonucle-
otide has a nucleobase sequence comprising at least 18 con-
tiguous nucleobases of a nucleobase sequence recited in any
one of SEQ ID NOs: 12-156, 160-770, and 774-792. In cer-
tain embodiments, the modified oligonucleotide has a nucleo-
base sequence comprising at least 19 contiguous nucleobases
of'a nucleobase sequence recited in any one of SEQ ID NOs:
12-156, 160-770, and 774-792.

[0126] In certain embodiments, the modified oligonucle-
otides provided herein are targeted to any one of the following
regions of SEQ ID NO: 1: 1178-1206, 2159-2182, 2174-
2196, 2426-2447, 2450-2518, 2679-2704, and 2697-2725.
[0127] In certain embodiments, the modified oligonucle-
otides provided herein are targeted to any one of the following
regions of SEQ ID NO 1: 178-223, 232-253, 279-299, 366-
399, 519-541, 923-975, 1073-1105, 1171-1196, 1215-1246,
1263-1324, 1706-1734, 1743-1763, 1932-1979, 1981-2003,
2077-2108, and 2152-2173.

[0128] In certain embodiments, the modified oligonucle-
otides provided herein are targeted to any one of the following
regions of SEQ ID NO: 2: 1251-1303, 1305-1326, 1352-
1372,3762-3795, 4170-4192, 5800-5852, 6124-6149, 6168-
6199, 6216-6277, 11979-12007, 12016-12036, 12993-
13042, 13044-13066, 13140-13171, and 13215-13236.
[0129] In certain embodiments, the animal is a human.
[0130] In certain embodiments, the compounds or compo-
sitions of the invention are designated as a first agent and the
methods of the invention further comprise administering a
second agent. In certain embodiments, the first agent and the
second agent are co-administered. In certain embodiments
the first agent and the second agent are co-administered
sequentially or concomitantly.

[0131] In certain embodiments, administration comprises
parenteral administration.

[0132] In certain embodiments, the compound is a single-
stranded modified oligonucleotide. In certain embodiments,
the nucleobase sequence of the modified oligonucleotide is at
least 95% complementary to any one of SEQ ID NOs: 1-8 and
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793-801 as measured over the entirety of said modified oli-
gonucleotide. In certain embodiments, the nucleobase
sequence of the modified oligonucleotide is 100% comple-
mentary to any one of SEQ ID NOs: 1-8 and 793-801 as
measured over the entirety of said modified oligonucleotide.
[0133] Incertain embodiments, at least one internucleoside
linkage of said modified oligonucleotide is a modified inter-
nucleoside linkage. In certain embodiments, each inter-
nucleoside linkage is a phosphorothioate internucleoside
linkage.

[0134] In certain embodiments, at least one nucleoside of
said modified oligonucleotide comprises a modified sugar. In
certain embodiments, at least one modified sugar is a bicyclic
sugar. In certain embodiments, at least one modified sugar
comprises a 2'-O-methoxyethyl or a 4'-(CH,),—O-2' bridge,
whereinnis 1 or 2.

[0135] In certain embodiments, at least one nucleoside of
said modified oligonucleotide comprises a modified nucleo-
base. In certain embodiments, the modified nucleobase is a
5-methylcytosine.

[0136] In certain embodiments, the modified oligonucle-
otide comprises: a) a gap segment consisting of linked deoxy-
nucleosides; b) a 5' wing segment consisting of linked nucleo-
sides; and ¢) a 3' wing segment consisting of linked
nucleosides. The gap segment is positioned between the 5'
wing segment and the 3' wing segment and each nucleoside of
each wing segment comprises a modified sugar.

[0137] In certain embodiments, the modified oligonucle-
otide comprises: a) a gap segment consisting of ten linked
deoxynucleosides; b) a 5' wing segment consisting of five
linked nucleosides; and ¢) a 3' wing segment consisting of five
linked nucleosides. The gap segment is positioned between
the 5' wing segment and the 3' wing segment, each nucleoside
of each wing segment comprises a 2'-O-methoxyethyl sugar,
each internucleoside linkage of said modified oligonucle-
otide is a phosphorothioate linkage, and each cytosine in said
modified oligonucleotide is a 5'-methylcytosine.

[0138] In certain embodiments, the modified oligonucle-
otide consists of 20 linked nucleosides.

[0139] Certain embodiments provide a method of preferen-
tially reducing CUGexp DMPK RNA, reducing myotonia or
reducing spliceopathy in an animal comprising administering
to the animal a compound comprising a modified oligonucle-
otide having a gap segment consisting of ten linked deoxy-
nucleosides, a 5' wing segment consisting of five linked
nucleosides and a 3' wing segment consisting of five linked
nucleosides. The gap segment is positioned between the 5'
wing segment and the 3' wing segment, each nucleoside of
each wing segment comprises a 2'-O-methoxyethyl sugar,
each internucleoside linkage of said modified oligonucle-
otide is a phosphorothioate linkage, each cytosine in said
modified oligonucleotide is a 5'-methylcytosine.

[0140] Certain embodiments provide the use of any com-
pound as described herein in the manufacture of a medica-
ment for use in any of the therapeutic methods described
herein. For example, certain embodiments provide the use of
a compound as described herein in the manufacture of a
medicament for treating, ameliorating, or preventing type 1
myotonic dystrophy. Certain embodiments provide the use of
a compound as described herein in the manufacture of a
medicament for inhibiting expression of DMPK and treating,
preventing, delaying or ameliorating a DMPK related disease
and or a symptom thereof. Certain embodiments provide the
use of a compound as described herein in the manufacture of
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a medicament for reducing DMPK expression in an animal.
Certain embodiments provide the use of a compound as
described herein in the manufacture of a medicament for
preferentially reducing CUGexp DMPK, reducing myotonia,
or reducing spliceopathy in an animal. Certain embodiments
provide the use of a compound as described herein in the
manufacture of a medicament for treating an animal with type
1 myotonic dystrophy. Certain embodiments provide the use
of' a compound as described herein in the manufacture of a
medicament for treating, preventing, delaying, or ameliorat-
ing symptoms and outcomes associated with development of
DM1 including muscle stiffness, myotonia, disabling distal
weakness, weakness in face and jaw muscles, difficulty in
swallowing, drooping of the eyelids (ptosis), weakness of
neck muscles, weakness in arm and leg muscles, persistent
muscle pain, hypersomnia, muscle wasting, dysphagia, res-
piratory insufficiency, irregular heartbeat, heart muscle dam-
age, apathy, insulin resistance, and cataracts. Certain embodi-
ments provide the use of a compound as described herein in
the manufacture of a medicament for counteracting RNA
dominance by directing the cleavage of pathogenic tran-
scripts.

[0141] Certain embodiments provide a kit for treating, pre-
venting, or ameliorating type 1 myotonic dystrophy as
described herein wherein the kit comprises: a) a compound as
described herein; and optionally b) an additional agent or
therapy as described herein. The kit can further include
instructions or a label for using the kit to treat, prevent, or
ameliorate type 1 myotonic dystrophy.

[0142] Certain embodiments provide any compound or
composition as described herein, for use in any of the thera-
peutic methods described herein. For example, certain
embodiments provide a compound or composition as
described herein for inhibiting expression of DMPK and
treating, preventing, delaying or ameliorating a DMPK
related disease and or a symptom thereof. Certain embodi-
ments provide a compound or composition as described
herein for use in reducing DMPK expression in an animal.
Certain embodiments provide a compound or composition as
described herein for use in preferentially reducing CUGexp
DMPK, reducing myotonia, or reducing spliceopathy in an
animal. Certain embodiments provide a compound or com-
position as described herein for use in treating an animal with
type 1 myotonic dystrophy. Certain embodiments provide a
compound or composition as described herein for use in
treating, preventing, delaying, or ameliorating symptoms and
outcomes associated with development of DM1 including
muscle stiffness, myotonia, disabling distal weakness, weak-
ness in face and jaw muscles, difficulty in swallowing, droop-
ing of the eyelids (ptosis), weakness of neck muscles, weak-
ness in arm and leg muscles, persistent muscle pain,
hypersomnia, muscle wasting, dysphagia, respiratory insuf-
ficiency, irregular heartbeat, heart muscle damage, apathy,
insulin resistance, and cataracts. Certain embodiments pro-
vide a compound or composition as described herein for use
in counteracting RNA dominance by directing the cleavage of
pathogenic transcripts. Certain embodiments provide com-
pounds comprising a modified oligonucleotide consisting of
12 to 30 linked nucleosides having a nucleobase sequence
comprising at least 12 contiguous nucleobases of any of the
nucleobase sequences of SEQ ID NOs: 12-156, 160-770, and
774-792.

[0143] Other compounds which can be used in the methods
described herein are also provided.
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[0144] For example, certain embodiments provide com-
pounds comprising a modified oligonucleotide consisting of
1010 80, 12 t0 50, 12 t0 30, 15 to 30, 18 to 24, 19 to 22, or 20
linked nucleosides having a nucleobase sequence comprising
at least 8, at least 9, at least 10, at least 11, at least 12, at least
13, at least 14, at least 15, at least 16, at least 17, at least 18,
or at least 19, contiguous nucleobases of any of the nucleo-
base sequences of SEQ ID NOs: 41, 44, 76, 109, 153, 320,
321,322, 325,329,335, and 657.

[0145] Certain embodiments provide compounds compris-
ing a modified oligonucleotide consisting of 10 to 80, 12 to
50, 12 to 30, 15 to 30, 18 to 24, 19 to 22, or 20, linked
nucleosides having a nucleobase sequence comprising at
least 8, at least 9, atleast 10, at least 11, at least 12, at least 13,
atleast 14, atleast 15, atleast 16, atleast 17, atleast 18, at least
19, contiguous nucleobases of any of the nucleobase
sequences of SEQ ID NOs: 15, 73, 77, 79, 83, 85, 130, 602,
648, 655, 674, and 680.

[0146] Certain embodiments provide compounds compris-
ing a modified oligonucleotide consisting of 10 to 80, 12 to
50, 12 to 30, 15 to 30, 18 to 24, 19 to 22, or 20, linked
nucleosides having a nucleobase sequence comprising a por-
tion of at least 8, at least 9, at least 10, at least 11, at least 12,
atleast 13, atleast 14, atleast 15, atleast 16, atleast 17, at least
18, or at least 19, or more, contiguous nucleobases comple-
mentary to an equal length portion of nucleobases 664-683,
773-792, 926-945, 927-946, 928-947, 931-950, 935-954,
941-960, 2089-2108, 2163-2182, 2490-2509, 2499-2518,
2676-2695, 2685-2704, 2676-2695, 2688-2707, 2697-2716,
2764-2783, and 2770-2789 of SEQ ID NO: 1, wherein the
nucleobase sequence is complementary to SEQ ID NO: 1.
[0147] Certain embodiments provide compounds compris-
ing a modified oligonucleotide consisting of 10 to 80, 12 to
50, 12 to 30, 15 to 30, 18 to 24, 19 to 22, or 20, linked
nucleosides having a nucleobase sequence comprising a por-
tion of at least 8, at least 9, at least 10, at least 11, at least 12,
atleast 13, atleast 14, atleast 15, atleast 16, atleast 17, at least
18, or at least 19, or more, contiguous nucleobases comple-
mentary to an equal length portion of nucleobases 812-831,
3629-3648, 4447-4466, 4613-4632, 5803-5822, 5804-5823,
5805-5824, 5808-5827, 5818-5837, 6794-6813, 12463-
12482, 13152-13171, and 13553-13572 of SEQ ID NO: 2,
wherein the nucleobase sequence is complementary to SEQ
IDNO: 2.

[0148] In certain embodiments, the modified oligonucle-
otide is a single-stranded oligonucleotide.

[0149] Incertain embodiments, the nucleobase sequence of
the modified oligonucleotide is at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, or 100%,
complementary to any of SEQ ID NOs: 1-8 and 793-801.
[0150] Incertain embodiments, at least one internucleoside
linkage is a modified internucleoside linkage.

[0151] In certain embodiments, each internucleoside link-
age is a phosphorothioate internucleoside linkage.

[0152] In certain embodiments, at least one nucleoside
comprises a modified sugar.

[0153] Incertain embodiments, at least one modified sugar
is a bicyclic sugar.

[0154] Incertain embodiments, at least one modified sugar
comprises a 2'-O-methoxyethyl.

[0155] In certain embodiments, at least one nucleoside
comprises a modified nucleobase.

[0156] In certain embodiments, the modified nucleobase is
a 5-methylcytosine.
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[0157] In certain embodiments, the modified oligonucle-
otide comprises:

[0158] a gap segment consisting of linked deoxynucleo-
sides;

[0159] a 5'wing segment consisting of linked nucleosides;
and

[0160] a3'wing segment consisting of linked nucleosides;
[0161] 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.
[0162] In certain embodiments, the modified oligonucle-
otide comprises:

[0163] a gap segment consisting often linked deoxynucleo-
sides;

[0164] a 5' wing segment consisting of five linked nucleo-
sides; and

[0165] a 3' wing segment consisting of five linked nucleo-
sides;

[0166] 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-methoxy-
ethyl sugar; and wherein each internucleoside linkage is a
phosphorothioate linkage.

[0167] In certain embodiments, the modified oligonucle-
otide consists of 14 linked nucleosides.

[0168] In certain embodiments, the modified oligonucle-
otide consists of 16 linked nucleosides.

[0169] In certain embodiments, the modified oligonucle-
otide consists of 20 linked nucleosides.

Antisense Compounds

[0170] Oligomeric compounds include, but are not limited
to, oligonucleotides, oligonucleosides, oligonucleotide ana-
logs, oligonucleotide mimetics, antisense compounds, anti-
sense oligonucleotides, and siRNAs. An oligomeric com-
pound can be “antisense” to a target nucleic acid, meaning
that is capable of undergoing hybridization to a target nucleic
acid through hydrogen bonding.

[0171] Incertainembodiments, an antisense compound has
anucleobase sequence that, when written in the 5' to 3' direc-
tion, 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.

[0172] Incertain embodiments, an antisense compound tar-
geted to DMPK as described herein is 10 to 30 nucleotides in
length. In other words, the antisense compounds are in some
embodiments from 10 to 30 linked nucleobases. In other
embodiments, the antisense compound comprises a modified
oligonucleotide consisting of 8 to 80, 10 to 80, 12 to 30, 12 to
50, 15 to 30, 18 to 24, 19 to 22, or 20 linked nucleobases. In
certain such embodiments, the antisense compound com-
prises a modified oligonucleotide consisting of 8, 9, 10, 11,
12,13,14,15,16,17,18,19, 20,21, 22,23, 24,25, 26,27, 28,
29,30,31,32,33,34,35,36,37,38,39,40,41,42, 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 nucleobases in length, or a range defined by any
two of the above values. In certain embodiments, antisense
compounds of any of these lengths contain at least 8, at least
9, at least 10, at least 11, at least 12, at least 13, at least 14, at
least 15, at least 16, at least 17, at least 18, or at least 19,
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contiguous nucleobases of the nucleobase sequence of any of
the exemplary antisense compounds described herein (e.g., at
least 8 contiguous nucleobases of a nucleobase sequence
recited in any one of SEQ ID NOs: 12-156, 160-770, and
774-792.

[0173] In certain embodiments, the antisense compound
comprises a shortened or truncated modified oligonucleotide.
The shortened or truncated modified oligonucleotide can
have a single nucleoside deleted from the 5' end (5' trunca-
tion), or alternatively from the 3' end (3' truncation). A short-
ened or truncated oligonucleotide can have two nucleosides
deleted from the 5' end, or alternatively can have two subunits
deleted from the 3' end. Alternatively, the deleted nucleosides
can be dispersed throughout the modified oligonucleotide, for
example, in an antisense compound having one nucleoside
deleted from the 5' end and one nucleoside deleted from the 3'
end.

[0174] When a single additional nucleoside is present in a
lengthened oligonucleotide, the additional nucleoside can be
located at the 5' or 3' end of the oligonucleotide. When two or
more additional nucleosides are present, the added nucleo-
sides can be adjacent to each other, for example, in an oligo-
nucleotide having two nucleosides added to the 5' end (5'
addition), or alternatively to the 3' end (3' addition), of the
oligonucleotide. Alternatively, the added nucleoside can be
dispersed throughout the antisense compound, for example,
in an oligonucleotide having one nucleoside added to the 5'
end and one subunit added to the 3' end.

[0175] Itis possible to increase or decrease the length of an
antisense compound, such as an antisense oligonucleotide,
and/or introduce mismatch bases without eliminating activ-
ity. 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 atarget RNA in an oocyte injection model.
Antisense oligonucleotides 25 nucleobases in length with 8 or
11 mismatch bases near the ends of the antisense oligonucle-
otides were able to direct specific cleavage of the target
mRNA, albeit to a lesser extent than the antisense oligonucle-
otides that contained no mismatches. Similarly, target spe-
cific cleavage was achieved using 13 nucleobase antisense
oligonucleotides, including those with 1 or 3 mismatches.
[0176] Gautschi et al (J. Natl. Cancer Inst. 93:463-471,
March 2001) demonstrated the ability of an oligonucleotide
having 100% complementarity to the bel-2 mRNA and hav-
ing 3 mismatches to the bel-xL. mRNA to reduce the expres-
sion of both bcl-2 and bel-xL in vitro and in vivo. Further-
more, this oligonucleotide demonstrated potent anti-tumor
activity in vivo.

[0177] Maher and Dolnick (Nuc. Acid. Res. 16:3341-3358,
1988) tested a series of tandem 14 nucleobase antisense oli-
gonucleotides, and a 28 and 42 nucleobase antisense oligo-
nucleotides 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 reticu-
locyte assay. Each of the three 14 nucleobase antisense oli-
gonucleotides alone was able to inhibit translation, albeit at a
more modest level than the 28 or 42 nucleobase antisense
oligonucleotides.

Antisense Compound Motifs

[0178] In certain embodiments, antisense compounds tar-
geted to a DMPK nucleic acid have chemically modified
subunits arranged in patterns, or motifs, to confer to the
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antisense compounds properties such as enhanced the inhibi-
tory activity, increased binding affinity for a target nucleic
acid, or resistance to degradation by in vivo nucleases.
[0179] 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 can optionally serve as a substrate for the cellular
endonuclease RNase H, which cleaves the RNA strand of an
RNA:DNA duplex.

[0180] 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 hav-
ing a plurality of nucleotides that are chemically distinct from
the nucleosides of the internal region. In the case of an anti-
sense oligonucleotide having a gapmer motif, the gap seg-
ment generally serves as the substrate for endonuclease cleav-
age, while the wing segments comprise modified nucleosides.
In certain embodiments, the regions of a gapmer are difter-
entiated by the types of sugar moieties comprising each dis-
tinct region. The types of sugar moieties that are used to
differentiate the regions of a gapmer can in some embodi-
ments include p-D-ribonucleosides, f-D-deoxyribonucleo-
sides, 2'-modified nucleosides (such 2'-modified nucleosides
can include 2-MOE, and 2'-O—CH;, among others), and
bicyclic sugar modified nucleosides (such bicyclic sugar
modified nucleosides can include those having a 4'-(CH,),—
0-2' bridge, where n=1 or n=2). Preferably, each distinct
region comprises uniform sugar moieties. The wing-gap-
wing motif is frequently described as “X-Y-Z”, where “X”
represents the length of the 5' wing region, “Y” represents the
length of the gap region, and “Z” represents the length of the
3' wing region. As used herein, a gapmer described as “X-Y-
7 has a configuration such that the gap segment is positioned
immediately adjacent each of the 5' wing segment and the 3'
wing segment. Thus, no intervening nucleotides exist
between the 5' wing segment and gap segment, or the gap
segment and the 3' wing segment. Any of the antisense com-
pounds described herein can have a gapmer motif. In some
embodiments, X and Z are the same, in other embodiments
they are different. In a preferred embodiment, Y is between 8
and 15 nucleotides. X,Y or Z canbe 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
nucleotides. Thus, gapmers include, but are not limited to, for
example 5-10-5, 4-8-4, 4-12-3, 4-12-4,3-14-3, 2-13-5, 2-16-
2,1-18-1,3-10-3, 2-10-2, 1-10-1, 2-8-2, 6-8-6, 5-8-5, 1-8-1,
or 2-6-2.

[0181] Incertain embodiments, the antisense compound as
a “wingmer” motif, having a wing-gap or gap-wing configu-
ration, i.e. an X-Y orY-Z configuration as described above for
the gapmer configuration. Thus, wingmer configurations
include, but are not limited to, for example 5-10, 8-4, 4-12,
12-4,3-14, 16-2, 18-1, 10-3, 2-10, 1-10, 8-2, 2-13, or 5-13.
[0182] In certain embodiments, antisense compounds tar-
geted to a DMPK nucleic acid possess a 5-10-5 gapmer motif.
[0183] Incertain embodiments, an antisense compound tar-
geted to a DMPK nucleic acid has a gap-widened motif.
[0184] In certain embodiments, antisense compounds of
any of these gapmer or wingmer motifs contain at least 8, at
least 9, at least 10, at least 11, at least 12, at least 13, at least
14, atleast 15, at least 16, at least 17, at least 18, or at least 19,
contiguous nucleobases of the nucleobase sequence of any of
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the exemplary antisense compounds described herein (e.g., at
least 8 contiguous nucleobases of a nucleobase sequence
recited in any one of SEQ ID NOs: 12-156, 160-770, and
774-792.

Target Nucleic Acids, Target Regions and Nucleotide
Sequences

[0185] Nucleotide sequences that encode DMPK include,
without limitation, the following sequences as set forth in
GenBank Accession No. NM_ 001081560.1 (incorporated
herein as SEQ ID NO: 1), GenBank Accession No.
NT_011109.15 truncated from nucleotides 18540696 to
18555106 (incorporated herein as SEQ ID NO: 2), GenBank
Accession No. NT__039413.7 truncated from nucleotides
16666001 to 16681000 (incorporated herein as SEQ ID NO:
3), GenBank Accession No. NM_ 032418.1 (incorporated
herein as SEQ ID NO: 4), GenBank Accession No.
AI007148.1 (incorporated herein as SEQ ID NO: 5), Gen-
Bank Accession No. AI304033.1 (incorporated herein as
SEQ ID NO: 6), GenBank Accession No. BC024150.1 (in-
corporated herein as SEQ ID NO: 7), GenBank Accession
No. BC056615.1 (incorporated herein as SEQ ID NO: 8),
GenBank Accession No. BC075715.1 (incorporated herein
as SEQ ID NO: 793), GenBank Accession No. BU519245.1
(incorporated herein as SEQ ID NO: 794), GenBank Acces-
sion No. CB247909.1 (incorporated herein as SEQ ID NO:
795), GenBank Accession No. CX208906.1 (incorporated
herein as SEQ ID NO: 796), GenBank Accession No.
(CX732022.1 (incorporated herein as SEQ ID NO: 797), Gen-
Bank Accession No. S60315.1 (incorporated herein as SEQ
ID NO: 798), GenBank Accession No. S60316.1 (incorpo-
rated herein as SEQ ID NO: 799), GenBank Accession No.
NM__001081562.1 (incorporated herein as SEQ ID NO:
800), and GenBank Accession No. NM_ 001100.3 (incorpo-
rated herein as SEQ ID NO: 801). It is understood that the
sequence set forth in each SEQ ID NO in the Examples
contained herein is independent of any modification to a sugar
moiety, an internucleoside linkage, or a nucleobase. As such,
antisense compounds defined by a SEQ ID NO can comprise,
independently, one or more modifications to a sugar moiety,
an internucleoside linkage, or a nucleobase. Antisense com-
pounds described by Isis Number (Isis No) indicate a combi-
nation of nucleobase sequence and motif.

[0186] In certain embodiments, a target region is a struc-
turally defined region of the target nucleic acid. For example,
atarget region can encompassa 3' UTR, a 5' UTR, an exon, an
intron, an exon/intron junction, a coding region, a translation
initiation region, translation termination region, or other
defined nucleic acid region. The structurally defined regions
for DMPK can be obtained by accession number from
sequence databases such as NCBI and such information is
incorporated herein by reference. In certain embodiments, a
target region can encompass the sequence from a 5' target site
of'one target segment within the target region to a 3' target site
of another target segment within the target region.

[0187] Targeting includes determination of at least one tar-
get segment to which an antisense compound hybridizes,
such that a desired effect occurs. In certain embodiments, the
desired effect is a reduction in mRNA target nucleic acid
levels. In certain embodiments, the desired effect is reduction
of levels of protein encoded by the target nucleic acid or a
phenotypic change associated with the target nucleic acid.
[0188] A target region can contain one or more target seg-
ments. Multiple target segments within a target region can be
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overlapping. Alternatively, they can be non-overlapping. In
certain embodiments, target segments within a target region
are separated by no more than about 300 nucleotides. In
certain embodiments, target segments within a target region
are separated by a number of nucleotides that s, is about, is no
more than, is no more than about, 250, 200, 150, 100, 90, 80,
70, 60, 50, 40, 30, 20, or 10 nucleotides on the target nucleic
acid, or is a range defined by any two of the preceding values.
In certain embodiments, target segments within a target
region are separated by no more than, or no more than about,
5 nucleotides on the target nucleic acid. In certain embodi-
ments, target segments are contiguous. Contemplated are tar-
get regions defined by a range having a starting nucleic acid
that is any of the 5' target sites or 3' target sites listed herein.
[0189] Suitable target segments can be found within a 5'
UTR, a coding region, a 3' UTR, an intron, an exon, or an
exon/intron junction. Target segments containing a start
codon or a stop codon are also suitable target segments. A
suitable target segment can specifically exclude a certain
structurally defined region such as the start codon or stop
codon.

[0190] The determination of suitable target segments can
include a comparison of the sequence of a target nucleic acid
to other sequences throughout the genome. For example, the
BLAST algorithm can be used to identify regions of similar-
ity amongst different nucleic acids. This comparison can
prevent the selection of antisense compound sequences that
can hybridize in a non-specific manner to sequences other
than a selected target nucleic acid (i.e., non-target or off-
target sequences).

[0191] There can be variation in activity (e.g., as defined by
percent reduction of target nucleic acid levels) of the anti-
sense compounds within an active target region. In certain
embodiments, reductions in DMPK mRNA levels are indica-
tive of inhibition of DMPK protein expression. Reductions in
levels of a DMPK protein are also indicative of inhibition of
target mRNA expression. Further, phenotypic changes, such
as a reducing myotonia or reducing spliceopathy, can be
indicative of inhibition of DMPK mRNA and/or protein
expression.

Hybridization

[0192] In some embodiments, hybridization occurs
between an antisense compound disclosed herein and a
DMPK 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 mol-
ecules.

[0193] Hybridization can occur under varying conditions.
Stringent conditions are sequence-dependent and are deter-
mined by the nature and composition of the nucleic acid
molecules to be hybridized.

[0194] Methods of determining whether a sequence is spe-
cifically hybridizable to a target nucleic acid are well known
in the art (Sambrooke and Russell, Molecular Cloning: A
Laboratory Manual, 3" Ed., 2001). In certain embodiments,
the antisense compounds provided herein are specifically
hybridizable with a DMPK nucleic acid.

Complementarily

[0195] Anantisense compound and a target nucleic acid are
complementary to each other when a sufficient number of
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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 DMPK nucleic acid).
[0196] An antisense compound can hybridize over one or
more segments of a DMPK nucleic acid such that intervening
or adjacent segments are not involved in the hybridization
event (e.g., a loop structure, mismatch or hairpin structure).
[0197] 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 DMPK nucleic acid, a target region,
target segment, or specified portion thereof. In certain
embodiments, the antisense compounds are at least 70%, at
least 80%, at least 85%, at least 86%, at least 87%, at least
88%, at least 89%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 98%, at least 99%, or 100% complementary to
a DMPK nucleic acid, a target region, target segment, or
specified portion thereof, and contain at least 8, at least 9, at
least 10, at least 11, at least 12, at least 13, at least 14, at least
15, atleast 16, atleast 17, atleast 18, or atleast 19, contiguous
nucleobases of the nucleobase sequence of any of the exem-
plary antisense compounds described herein (e.g., at least 8
contiguous nucleobases of a nucleobase sequence recited in
any one of SEQ ID NOs: 12-156, 160-770, and 774-792).
Percent complementarity of an antisense compound with a
target nucleic acid can be determined using routine methods,
and is measured over the entirety of the antisense compound.
[0198] Forexample, an antisense compound in which 18 of
20 nucleobases of the antisense compound are complemen-
tary to a target region, and would therefore specifically
hybridize, would represent 90 percent complementarity. In
this example, the remaining noncomplementary nucleobases
can be clustered or interspersed with complementary nucleo-
bases and need not be contiguous to each other or to comple-
mentary nucleobases. As such, an antisense compound which
is 18 nucleobases in length having 4 (four) noncomplemen-
tary nucleobases which are flanked by two regions of com-
plete 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 com-
pound with a region of a target nucleic acid can be determined
routinely using BLAST programs (basic local alignment
search tools) and PowerBLAST 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, Uni-
versity Research Park, Madison Wis.), using default settings,
which uses the algorithm of Smith and Waterman (Adv. Appl.
Math., 1981, 2, 482 489).

[0199] 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, anti-
sense compound can be fully complementary to a DMPK
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
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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 comple-
mentary 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 complemen-
tary to the 20 nucleobase portion of the antisense compound.
At the same time, the entire 30 nucleobase antisense com-
pound can 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.

[0200] The location of a non-complementary nucleobase
can be at the 5' end or 3' end of the antisense compound.
Alternatively, the non-complementary nucleobase or nucleo-
bases can be at an internal position of the antisense com-
pound. When two or more non-complementary nucleobases
are present, they can be either contiguous (i.e. linked) or
non-contiguous. In one embodiment, a non-complementary
nucleobase is located in the wing segment of a gapmer anti-
sense oligonucleotide.

[0201] In certain embodiments, antisense compounds that
are, or are up to 10, 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
DMPK nucleic acid, or specified portion thereof.

[0202] In certain embodiments, antisense compounds that
are, or are up to 10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, or 30 nucleobases in length com-
prise no more than 6, no more than 5, 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
DMPK nucleic acid, or specified portion thereof.

[0203] The antisense compounds provided herein 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.e. linked) nucleobases
within a region or segment of a target nucleic acid. A “por-
tion” can also refer to a defined number of contiguous nucleo-
bases 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 embodi-
ments, 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 a 15 nucleobase portion of a target segment. Also
contemplated are antisense compounds that are complemen-
tary to at least an 8, at least a 9, at least a 10, at least an 11, at
leasta 12, atleast a 13, at least a 14, at leasta 15, at least a 16,
atleast a 17, at least an 18, at least a 19, at least a 20, or more
nucleobase portion of a target segment, or a range defined by
any two of these values.

Identity

[0204] The antisense compounds provided herein can also
have a defined percent identity to a particular nucleotide
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sequence, SEQ ID NO, or compound represented by a spe-
cific Isis number, or portion thereof. As used herein, an anti-
sense 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 dis-
closed 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 compounds having
non-identical bases relative to the antisense compounds pro-
vided herein also are contemplated. The non-identical bases
can be adjacent to each other or dispersed throughout the
antisense compound. Percent identity of an antisense com-
pound is calculated according to the number of bases that
have identical base pairing relative to the sequence to which it
is being compared.

[0205] In certain embodiments, the antisense compounds,
or portions thereof, are at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 96%, at
least 97%, at least 98%, at least 99% or 100% identical to one
or more of the exemplary antisense compounds or SEQ ID
NOs, or a portion thereof, disclosed herein.

Modifications

[0206] 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 nucleo-
sides 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 moiety of the sugar.
Oligonucleotides are formed through the covalent linkage of
adjacent nucleosides to one another, to form a linear poly-
meric oligonucleotide. Within the oligonucleotide structure,
the phosphate groups are commonly referred to as forming
the internucleoside linkages of the oligonucleotide.

[0207] 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 prop-
erties such as, for example, enhanced cellular uptake,
enhanced affinity for nucleic acid target, increased stability in
the presence of nucleases, or increased inhibitory activity.
[0208] Chemically modified nucleosides can 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.

Modified Internucleoside Linkages

[0209] The naturally occurring 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 internucleo-
side linkages because of desirable properties such as, for
example, enhanced cellular uptake, enhanced affinity for tar-
get nucleic acids, and increased stability in the presence of
nucleases.

[0210] Oligonucleotides having modified internucleoside
linkages include internucleoside linkages that retain a phos-
phorus atom as well as internucleoside linkages that do not
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have a phosphorus atom. Representative phosphorus contain-
ing internucleoside linkages include, but are not limited to,
phosphodiesters, phosphotriesters, methylphosphonates,
phosphoramidate, and phosphorothioates. Methods of prepa-
ration of phosphorous-containing and non-phosphorous-con-
taining linkages are well known.

[0211] In certain embodiments, antisense compounds tar-
geted to a DMPK nucleic acid comprise one or more modified
internucleoside linkages. In certain embodiments, the modi-
fied internucleoside linkages are phosphorothioate linkages.
In certain embodiments, each internucleoside linkage of an
antisense compound is a phosphorothioate internucleoside
linkage.

Modified Sugar Moieties

[0212] Antisense compounds of the invention can option-
ally contain one or more nucleosides wherein the sugar group
has been modified. Such sugar modified nucleosides may
impart enhanced nuclease stability, increased binding affin-
ity, or some other beneficial biological property to the anti-
sense compounds. In certain embodiments, nucleosides com-
prise 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,-C,, alkyl or a pro-
tecting group) and combinations thereof. Examples of chemi-
cally modified sugars include 2'-F-5'-methyl substituted
nucleoside (see PCT International Application WO 2008/
101157 Published on Aug. 21, 2008 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 Jun. 16, 2005) or alternatively 5'-substitution of
a BNA (see PCT International Application WO 2007/134181
Published on Nov. 22, 2007 wherein LNA is substituted with
for example a 5'-methyl or a 5'-vinyl group).

[0213] Examples of nucleosides having modified sugar
moieties include without limitation nucleosides comprising
S'-vinyl, 5'-methyl (R or S), 4'-S, 2'-F, 2'-OCHj,
2'-OCH,CH,;, 2'-OCH,CH,F and 2'-O(CH,),OCHj substitu-
ent groups. The substituent at the 2' position can also be
selected from allyl, amino, azido, thio, O-allyl, O—C,-C,,
alkyl, OCF,, OCH,F, O(CH,),SCH,, O(CH,),—0—N(R,))
[R,), O—CH,—C(=0)N(R,)R,), and O—CH,—C
(=0)—NR)—(CH,),—NR,)(R,), whereeachR,, R, and
R,, is, independently, H or substituted or unsubstituted C,-C, ,
alkyl.

[0214] Examples of bicyclic nucleic acids (BNAs) 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
BNA nucleosides wherein the bridge comprises one of the
formulas: 4'-(CH,)—0-2' (LNA); 4'-(CH,)—S-2"; 4'-(CH,)
,—0-2"  (ENA);, 4-CH(CH;)—0-2" and 4'-CH
(CH,OCH;)—0-2' (and analogs thereof see U.S. Pat. No.
7,399,845, issued on Jul. 15, 2008); 4'-C(CH;)(CH;)—O-2'
(and analogs thereof see PCT/US2008/068922 published as
WO/2009/006478, published Jan. 8, 2009); 4'-CH,—N
(OCH,)-2' (and analogs thereof see PCT/US2008/064591
published as W0O/2008/150729, published Dec. 11, 2008);
4'-CH,—O—N(CH;)-2' (see published U.S. Patent Applica-
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tion US2004-0171570, published Sep. 2, 2004); 4'-CH,—N
(R)—0-2', wherein R is H, C,-C,, alkyl, or a protecting
group (see U.S. Pat. No. 7,427,672, issued on Sep. 23, 2008);
4'-CH,—C(H)(CH,)-2' (see Chattopadhyaya et al., J. Org.
Chem., 2009, 74, 118-134); and 4'-CH,—C(—CH,)-2' (and
analogs thereof see PCT/US2008/066154 published as WO
2008/154401, published on Dec. 8, 2008).

[0215] Further bicyclic nucleosides have been reported in
published literature (see for example: Srivastava et al., J. Am.
Chem. Soc., 2007, 129(26) 8362-8379; Frieden et al., Nucleic
Acids Research, 2003, 21, 6365-6372; Elayadi et al., Curr.
Opinion Invens. Drugs, 2001, 2, 558-561; Braasch et al.,
Chem. Biol., 2001, 8, 1-7; Orum et al., Curr. Opinion Mol.
Ther., 2001, 3, 239-243; Wahlestedt et al., Proc. Natl. Acad.
Sci. U.S.A., 2000, 97, 5633-5638; Singh et al., Chem. Com-
mun., 1998, 4, 455-456; Koshkin et al., Tetrahedron, 1998,
54,3607-3630; Kumar et al., Bioorg. Med. Chem. Lett., 1998,
8, 2219-2222; Singh et al., J. Org. Chem., 1998, 63, 10035-
10039; U.S. Pat. Nos. 7,399,845; 7,053,207, 7,034,133,
6,794,499, 6,770,748, 6,670,461; 6,525,191, 6,268,490, U.S.
Patent Publication Nos.: US2008-0039618; US2007-
0287831; US2004-0171570; U.S. patent application Ser.
Nos. 12/129,154; 61/099,844; 61/097,787; 61/086,231,
61/056,564; 61/026,998; 61/026,995; 60/989,574; Interna-
tional applications WO 2007/134181; WO 2005/021570; WO
2004/106356; WO 94/14226; and PCT International Appli-
cations Nos.: PCT/US2008/068922; PCT/US2008/066154;
and PCT/US2008/064591). Each of the foregoing bicyclic
nucleosides can be prepared having one or more stereochemi-
cal sugar configurations including for example a-L-ribofura-
nose and B-D-ribofuranose (see PCT international applica-
tion PCT/DK98/00393, published on Mar. 25, 1999 as WO
99/14226).

[0216] In certain embodiments, bicyclic nucleosides com-
prise a bridge between the 4' and the 2' carbon atoms of the
pentofuranosyl sugar moiety including without limitation,
bridges comprising 1 or from 1 to 4 linked groups indepen-
dently selected from —[C(R,)(R,)],— —C(R,)—CR,)—,
—CR)=N—, —C(=NR,)—, —C(=0)—, —C(=S)—,
—0— —SiR),— —S(—0)— ad —NR)—
wherein: xis 0, 1, or 2;nis 1, 2, 3, or 4; each R, and R, 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, C5-C,,
aryl, substituted C;-C,, aryl, heterocycle radical, substituted
heterocycle radical, heteroaryl, substituted heteroaryl, C5-C,
alicyclic radical, substituted C,-C, alicyclic radical, halogen,
Oh, NJ,J,, SI,, N5, COOIJ,, acyl (C(—0O)—H), substituted
acyl, CN, sulfonyl (S(—0),-1,), or sulfoxyl (S(—0)-J,); and

[0217] each J; and I, is, independently, H, C,-C,, alkyl,
substituted C,-C, , alkyl, C,-C, , alkenyl, substituted C,-C,,
alkenyl, C,-C, , alkynyl, substituted C,-C,, alkynyl, C5-C,,
aryl, substituted C5-C,, aryl, acyl (C(—O)—H), substituted
acyl, a heterocycle radical, a substituted heterocycle radical,
C,-C,, aminoalkyl, substituted C,-C,, aminoalkyl or a pro-
tecting group.

[0218] In certain embodiments, the bridge of a bicyclic
sugar moiety is, —[C(R,)(R,)],— —[CRIR,)],—O0—,
—C(R_R,)—NR)—O— or —C(R,R,))—O—NR)—. In
certain embodiments, the bridge is 4'-CH,-2'4'-(CH,),-2",
4'-(CH,),-2', 4-CH,—0-2', 4-(CH,),—0-2', 4-CH,—O—
N(R)-2' and 4'-CH,—N(R)—0O-2'- wherein each R is, inde-
pendently, H, a protecting group or C,-C,, alkyl.
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[0219] In certain embodiments, bicyclic nucleosides are
further defined by isomeric configuration. For example, a
nucleoside comprising a 4'-(CH,)—0O-2' bridge, may be in
the a-L. configuration or in the $-D configuration. Previously,
a-L-methyleneoxy (4'-CH,—0O-2") BNA’s have been incor-
porated into antisense oligonucleotides that showed antisense
activity (Frieden et al., Nucleic Acids Research, 2003, 21,
6365-6372).

[0220] In certain embodiments, bicyclic nucleosides
include those having a 4' to 2' bridge wherein such bridges
include without limitation, a-L-4'-(CH,)—O-2', $-D-4'-
CH,—0-2', 4'-(CH,),—0-2', 4-CH,—O—N(R)-2',
4'-CH,—N(R)—0-2', 4'-CH(CH,)—0-2', 4'-CH,—S-2',
4'-CH,—N(R)-2', 4'-CH,—CH(CH,)-2', and 4'-(CH,);-2',
wherein R is H, a protecting group or C,-C,, alkyl.

[0221] In certain embodiments, bicyclic nucleosides have
the formula:

wherein:

[0222] Bx is a heterocyclic base moiety;

[0223] Q-Q-Q- i  —CH, NR) CH,
—C(—0)—N(R_)—CH,—, —CH,—O—NR_)—,
—CH,—N(R_)—0O—or —N(R_)—0O—CH,;

[0224] R_isC,-C,,alkyl or an amino protecting group; and
[0225] 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.

[0226] In certain embodiments, bicyclic nucleosides have
the formula:

fo) O
|
Ty
wherein:
[0227] Bx is a heterocyclic base moiety;

[0228] 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;

[0229] Z, is C,-Cq alkyl, C,-C4 alkenyl, C,-C alkynyl,
substituted C,-C alkyl, substituted C,-C; alkenyl, substi-
tuted C,-C, alkynyl, acyl, substituted acyl, substituted amide,
thiol or substituted thiol.

[0230] Inone embodiment, each of the substituted groups,
is, independently, mono or poly substituted with substituent
groups independently selected from halogen, oxo, hydroxyl,
0J,, NI.J, SI, N;, OC(=X)J,, and NJ,C(—X)NJJ,
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whereineach ], J,and ], is, independently, H, C,-C, alkyl, or
substituted C,-C; alkyl and X is O or NJ...

[0231] In certain embodiments, bicyclic nucleosides have
the formula:

Zy

wherein:
[0232] Bx is a heterocyclic base moiety;
[0233] 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;

[0234] Z, is C,-C; alkyl, C,-C, alkenyl, C,-C alkynyl,
substituted C,-C, alkyl, substituted C,-C, alkenyl, substi-
tuted C,-C; alkynyl or substituted acyl (C(—O)—).

[0235] In certain embodiments, bicyclic nucleosides have
the formula:

Ja Jdp
T,—O O, Bx
Te
/
de O
Q4
ORy,

wherein:
[0236]

[0237] 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;

[0238] R, is C,-C; alkyl, substituted C,-C alkyl, C,-Cq
alkenyl, substituted C,-C alkenyl, C,-C4 alkynyl or substi-
tuted C,-C, alkynyl;

[0239] eachq,, q,, q.and q,is, independently, H, halogen,
C,-C alkyl, substituted C,-C4 alkyl, C,-C, alkenyl, substi-
tuted C,-C, alkenyl, C,-Cg alkynyl or substituted C,-C alky-
nyl, C,-C4 alkoxyl, substituted C,-C; alkoxyl, acyl, substi-
tuted acyl, C,-C4; aminoalkyl or substituted C;-Cg
aminoalkyl;

Bx is a heterocyclic base moiety;
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[0240] In certain embodiments, bicyclic nucleosides have
the formula:

Bx

wherein:
[0241]

[0242] 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;

[0243] q,, q,, q. and g are each, independently, hydrogen,
halogen, C,-C, , alkyl, substituted C,-C,, alkyl, C,-C,, alk-
enyl, substituted C,-C,, alkenyl, C,-C, , alkynyl, substituted
C,-C,, alkynyl, C,-C,, alkoxy, substituted C,-C,, alkoxy,
0J, 81, SOJ, SO,I,, NII, N5, CN, C(=0)0l, C(=0)
NIJ,, C=0), O—C(E=ONIJ, NIDC(=NHNIJI,,
NH)C(=O0)NIJ; or N(H)C(=S)NJ,J;

[0244]

[0245] q, and q, are each, independently, H, halogen,
C,-C,, alkyl or substituted C,-C, , alkyl.

[0246] The synthesis and preparation of adenine, cytosine,
guanine, S-methyl-cytosine, thymine and uracil bicyclic
nucleosides having a 4'-CH,—O-2' bridge, along with their
oligomerization, and nucleic acid recognition properties have
been described (Koshkin et al., Tetrahedron, 1998, 54,3607-
3630). The synthesis of bicyclic nucleosides has also been
described in WO 98/39352 and WO 99/14226.

[0247] Analogs of various bicyclic nucleosides that have 4'
to 2' bridging groups such as 4'-CH,—O-2" and 4'-CH,—S-
2', have also been prepared (Kumar et al., Bioorg. Med. Chem.
Lett., 1998, 8, 2219-2222). Preparation of oligodeoxyribo-
nucleotide duplexes comprising bicyclic nucleosides for use
as substrates for nucleic acid polymerases has also been
described (Wengel et al., WO 99/14226). Furthermore, syn-
thesis of 2'-amino-BNA, a novel conformationally restricted
high-affinity oligonucleotide analog has been described in the
art (Singh et 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.

[0248] In certain embodiments, bicyclic nucleosides have
the formula:

Bx is a heterocyclic base moiety;

or q, and q,together are =C(q,)(qy);

15

Sep. 12,2013

wherein:
[0249] Bx is a heterocyclic base moiety;
[0250] 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;

[0251] each g, g, q; and q, is, independently, H, halogen,
C,-C,, alkyl, substituted C,-C, , alkyl, C,-C,, alkenyl, sub-
stituted C,-C,, alkenyl, C,-C,, alkynyl, substituted C,-C,,
alkynyl, C,-C, , alkoxyl, substituted C,-C, , alkoxyl, Ol , SJ,
SOJ, 80,1, NII, N;, CN, C(=0)0I, C(=O0)NI]I,
C(=0)],, O—C(=0)NIJ,, NH)C(=NH)NIJ,, NH)C
(=O)NIJ, or NAH)C(=S)NJ I,; and

[0252] g, and q; or q; and q, together are —=C(q,)(q,),
wherein q, and q, are each, independently, H, halogen,
C,-C,, alkyl or substituted C,-C, , alkyl.

[0253] One carbocyclic bicyclic nucleoside having a 4'-
(CH,);-2' bridge and the alkenyl analog bridge
4-CH—CH—CH,-2' have been described (Frier et al.,
Nucleic Acids Research, 1997,25(22),4429-4443 and Albaek
etal.,J. Org. Chem., 2006,71,7731-7740). The synthesis and
preparation of carbocyclic bicyclic nucleosides along with
their oligomerization and biochemical studies have also been
described (Srivastava et al., J. Am. Chem. Soc. 2007, 129(26),
8362-8379).

[0254] In certain embodiments, bicyclic nucleosides
include, but are not limited to, (A) a-L-methyleneoxy (4'-
CH,—0-2") BNA, (B) p-D-methyleneoxy (4'-CH,—O-2")
BNA, (C) ethyleneoxy (4'-(CH,),—0-2") BNA, (D) ami-
nooxy (4-CH,—O—N(R)-2") BNA, (E) oxyamino (4'-
CH,—N(R)—0-2") BNA, (F) methyl(methyleneoxy) (4'-CH
(CH,;)—0-2") BNA (also referred to as constrained ethyl or
cEt), (G) methylene-thio (4'-CH,—S-2") BNA, (H) methyl-
ene-amino (4'-CH,—N(R)-2") BNA, (I) methyl carbocyclic
(4'-CH,—CH(CH;)-2") BNA, (J) propylene carbocyclic (4'-
(CH,)5-2") BNA, and (K) vinyl BNA as depicted below.

A
(0]

Oy Bx

®)
O, Bx

\O

©

0. Bx
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-continued
K)

CH,

wherein Bx is the base moiety and R is, independently, H, a
protecting group, C,-C, alkyl or C,-C; alkoxy.

[0255] In certain embodiments, nucleosides are modified
by replacement of the ribosyl ring with a sugar surrogate.
Such modification includes without limitation, replacement
of the ribosyl ring with a surrogate ring system (sometimes
referred to as DNA analogs) such as a morpholino ring, a
cyclohexenyl ring, a cyclohexyl ring or a tetrahydropyranyl
ring such as one having one of the formula:

O™ Bx

[0256] In certain embodiments, sugar surrogates are
selected having the formula:

QA2
T3—O q
3 o 3
q7 4
Bx
96 .
5
/ R’ R
Ty

wherein:
[0257] Bx is a heterocyclic base moiety;
[0258] T, and T, are each, independently, an internucleo-

side linking group linking the tetrahydropyran nucleoside
analog to the oligomeric compound or one of T; and T, is an
internucleoside linking group linking the tetrahydropyran
nucleoside analog to an oligomeric compound or oligonucle-
otide and the other of T, and T, is H, a hydroxyl protecting
group, a linked conjugate group or a 5' or 3'-terminal group;
[0259] qi, 92, 935 945 95> 9 and g, are each independently,
H, C,-C; alkyl, substituted C,-C; alkyl, C,-C alkenyl, sub-
stituted C,-Cg alkenyl, C,-C, alkynyl or substituted C,-Cg
alkynyl; and

[0260] one of R; and R, is hydrogen and the other is
selected from halogen, substituted or unsubstituted alkoxy,
NI,J,, SJ,, N5, OC(=X)J,, OC(=X)NJ,J,, NI,C(=X)
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NJ,J, and CN, wherein X is O, Sor NJ, and each J,, J, and I
is, independently, H or C,-C; alkyl.

[0261] In certain embodiments, q,, q5, 45, 94, 5. I and q
are each H. In certain embodiments, at least one of q;, q,, g5,
J4s 955 96 and g5 is other than H. In certain embodiments, at
least one of q;, 95, 93, Qus 95, g and q, is methyl. In certain
embodiments, THP nucleosides are provided wherein one of
R, and R, is F. 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.

[0262] Such sugar surrogates include, but are not limited to,
what is referred to in the art as hexitol nucleic acid (HNA),
altritol nucleic acid (ANA), and mannitol nucleic acid (MNA)
(see Leumann, C. J., Bioorg. & Med. Chem., 2002, 10, 841-
854).

[0263] In certainembodiments, antisense compounds com-
prise one or more modified cyclohexenyl nucleosides, which
is a nucleoside having a six-membered cyclohexenyl in place
of the pentofuranosyl residue in naturally occurring nucleo-
sides. Modified cyclohexenyl nucleosides include, but are not
limited to those described in the art (see for example com-
monly owned, published PCT Application WO 2010/036696,
published on Apr. 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, Nucle-
otides & 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 et 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 the formula:

a B B
T;—0 Q4

wherein:
[0264] Bx is a heterocyclic base moiety;
[0265] T, and T, are each, independently, an internucleo-

side linking group linking the cyclohexenyl nucleoside ana-
log 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
T, and T, is H, a hydroxyl protecting group, a linked conju-
gate group, or a 5'- or 3'-terminal group; and q;, q,, 93, 94> 95>
Jes 97> 9s and qo are each, independently, H, C,-C, alkyl,
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substituted C,-Cg4 alkyl, C,-Cg alkenyl, substituted C,-C alk-
enyl, C,-C; alkynyl, substituted C,-C alkynyl or other sugar
substituent group.

[0266] Many other bicyclic and tricyclic sugar surrogate
ring systems are also known in the art that can be used to
modify nucleosides for incorporation into antisense com-
pounds (see for example review article: Leumann, Christian
., Bioorg. & Med. Chem., 2002, 10, 841-854). Such ring
systems can undergo various additional substitutions to
enhance activity.

[0267] 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 sug-
ars include without limitation, U.S. Pat. Nos. 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
Jun. 2, 2005 and published as WO 2005/121371 on Dec. 22,
2005, and each of which is herein incorporated by reference
in its entirety.

[0268] 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.

[0269] In certain embodiments, antisense compounds tar-
geted to a DMPK nucleic acid comprise one or more nucle-
otides having modified sugar moieties. In certain embodi-
ments, the modified sugar moiety is 2'-MOE. In certain
embodiments, the 2'-MOE modified nucleotides are arranged
in a gapmer motif.

Modified Nucleobases

[0270] Nucleobase (or base) modifications or substitutions
are structurally distinguishable from, yet functionally inter-
changeable with, naturally occurring or synthetic unmodified
nucleobases. Both natural and modified nucleobases are
capable of participating in hydrogen bonding. Such nucleo-
base modifications can impart nuclease stability, binding
affinity or some other beneficial biological property to anti-
sense compounds. Modified nucleobases include synthetic
and natural nucleobases such as, for example, 5-methylcy-
tosine (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 substi-
tutions have been shown to increase nucleic acid duplex sta-
bility 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).

[0271] Additional unmodified nucleobases include 5-hy-
droxymethyl cytosine, xanthine, hypoxanthine, 2-aminoad-
enine, 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,
S-halouracil and cytosine, 5-propynyl (—C=C—CH,)
uracil and cytosine and other alkynyl derivatives of pyrimi-
dine bases, 6-azo uracil, cytosine and thymine, 5-uracil
(pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thio-
alkyl, 8-hydroxyl and other 8-substituted adenines and gua-
nines, 5-halo particularly 5-bromo, 5-trifftuoromethyl and
other 5S-substituted uracils and cytosines, 7-methylguanine
and 7-methyladenine, 2-F-adenine, 2-amino-adenine, 8-aza-
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guanine and 8-azaadenine, 7-deazaguanine and 7-deazaad-
enine and 3-deazaguanine and 3-deazaadenine.

[0272] 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-deazagua-
nosine, 2-aminopyridine and 2-pyridone. Nucleobases that
are particularly useful for increasing the binding affinity of
antisense compounds include S-substituted pyrimidines,
6-azapyrimidines and N-2, N-6 and O-6 substituted purines,
including 2 aminopropyladenine, 5-propynyluracil and
S-propynylcytosine.

[0273] In certain embodiments, antisense compounds tar-
geted to a DMPK nucleic acid comprise one or more modified
nucleobases. In certain embodiments, gap-widened antisense
oligonucleotides targeted to a DMPK nucleic acid comprise
one or more modified nucleobases. In certain embodiments,
the modified nucleobase is S5-methylcytosine. In certain
embodiments, each cytosine is a 5S-methylcytosine.

Compositions and Methods for Formulating Pharmaceutical
Compositions

[0274] Antisense oligonucleotides can be admixed with
pharmaceutically acceptable active or inert substance for the
preparation of pharmaceutical compositions or formulations.
Compositions and methods for the formulation of pharma-
ceutical compositions are dependent upon a number of crite-
ria, including, but not limited to, route of administration,
extent of disease, or dose to be administered.

[0275] Antisense compound targeted to a DMPK nucleic
acid can be utilized in pharmaceutical compositions by com-
bining the antisense compound with a suitable pharmaceuti-
cally acceptable diluent or carrier. A pharmaceutically
acceptable diluent includes phosphate-buffered saline (PBS).
PBS is a diluent suitable for use in compositions to be deliv-
ered parenterally. Accordingly, in one embodiment,
employed in the methods described herein is a pharmaceuti-
cal composition comprising an antisense compound targeted
to a DMPK nucleic acid and a pharmaceutically acceptable
diluent. In certain embodiments, the pharmaceutically
acceptable diluent is PBS. In certain embodiments, the anti-
sense compound is an antisense oligonucleotide.

[0276] Pharmaceutical compositions comprising antisense
compounds encompass any pharmaceutically acceptable
salts, esters, or salts of such esters, or any other oligonucle-
otide which, upon administration to an animal, including a
human, is capable of providing (directly or indirectly) the
biologically active metabolite or residue thereof. Accord-
ingly, for example, the disclosure is also drawn to pharma-
ceutically acceptable salts of antisense compounds, prodrugs,
pharmaceutically acceptable salts of such prodrugs, and other
bioequivalents. Suitable pharmaceutically acceptable salts
include, but are not limited to, sodium and potassium salts.
[0277] A prodrug can include the incorporation of addi-
tional nucleosides at one or both ends of an antisense com-
pound which are cleaved by endogenous nucleases within the
body, to form the active antisense compound.

Conjugated Antisense Compounds

[0278] Antisense compounds can be covalently linked to
one or more moieties or conjugates which enhance the activ-
ity, cellular distribution or cellular uptake of the resulting
antisense oligonucleotides. Typical conjugate groups include
cholesterol moieties and lipid moieties. Additional conjugate
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groups include carbohydrates, phospholipids, biotin, phena-
zine, folate, phenanthridine, anthraquinone, acridine, fluores-
ceins, rhodamines, coumarins, and dyes.

[0279] 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 prop-
erties such as, for example, nuclease stability. Included in
stabilizing groups are cap structures. These terminal modifi-
cations 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 Jan. 16, 2003.

Cell Culture and Antisense Compounds Treatment

[0280] The effects of antisense compounds on the level,
activity or expression of DMPK nucleic acids can be tested in
vitro in a variety of cell types. Cell types used for such
analyses are available from commercial vendors (e.g. Ameri-
can Type Culture Collection, Manassus, Va.; Zen-Bio, Inc.,
Research Triangle Park, N.C.; Clonetics Corporation, Walk-
ersville, Md.) and cells are cultured according to the vendor’s
instructions using commercially available reagents (e.g.
Invitrogen Life Technologies, Carlsbad, Calif.). Illustrative
cell types include, but are not limited to, HepG2 cells, Hep3B
cells, primary hepatocytes, A549 cells, GM04281 fibroblasts
and LLC-MK2 cells.

In Vitro Testing of Antisense Oligonucleotides

[0281] Described herein are methods for treatment of cells
with antisense oligonucleotides, which can be modified
appropriately for treatment with other antisense compounds.

[0282] In general, cells are treated with antisense oligo-
nucleotides when the cells reach approximately 60-80% con-
fluence in culture.

[0283] One reagent commonly used to introduce antisense
oligonucleotides into cultured cells includes the cationic lipid
transfection reagent LIPOFECTIN® (Invitrogen, Carlsbad,
Calif.). Antisense oligonucleotides are mixed with LIPO-
FECTIN® in OPTI-MEM® 1 (Invitrogen, Carlsbad, Calif.)
to achieve the desired final concentration of antisense oligo-
nucleotide and a LIPOFECTIN® concentration that typically
ranges 2 to 12 ug/ml per 100 nM antisense oligonucleotide.
[0284] Another reagent used to introduce antisense oligo-
nucleotides into cultured cells includes LIPOFECTAMINE
2000® (Invitrogen, Carlsbad, Calif.). Antisense oligonucle-
otide is mixed with LIPOFECTAMINE 2000® in OPTI-
MEM® 1 reduced serum medium (Invitrogen, Carlsbad,
Calif.) to achieve the desired concentration of antisense oli-
gonucleotide and a LIPOFECTAMINE® concentration that
typically ranges 2 to 12 ug/ml per 100 nM antisense oligo-
nucleotide.

[0285] Another reagent used to introduce antisense oligo-
nucleotides into cultured cells includes Cytofectin® (Invitro-
gen, Carlsbad, Calif.). Antisense oligonucleotide is mixed
with Cytofectin® in OPTI-MEM® 1 reduced serum medium
(Invitrogen, Carlsbad, Calif.) to achieve the desired concen-
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tration of antisense oligonucleotide and a Cytofectin® con-
centration that typically ranges 2 to 12 ug/mL per 100 nM
antisense oligonucleotide.

[0286] Another technique used to introduce antisense oli-
gonucleotides into cultured cells includes electroporation.
[0287] Cells are treated with antisense oligonucleotides by
routine methods. Cells are typically 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.
[0288] The concentration of antisense oligonucleotide used
varies from cell line to cell line. Methods to determine the
optimal antisense oligonucleotide concentration for a particu-
lar cell line are well known in the art. Antisense oligonucle-
otides are typically used at concentrations ranging from 1 nM
to 300 nM when transfected with LIPOFECTAMINE2000®,
Lipofectin or Cytofectin. Antisense oligonucleotides are used
at higher concentrations ranging from 625 to 20,000 nM
when transfected using electroporation.

RNA Isolation

[0289] RNA analysis can be performed on total cellular
RNA orpoly(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 (Invit-
rogen, Carlsbad, Calif.) according to the manufacturer’s rec-
ommended protocols.

Analysis of Inhibition of Target Levels or Expression

[0290] Inhibition of levels or expression of a DMPK
nucleic acid can be assayed in a variety of ways known in the
art. For example, target nucleic acid levels can be quantitated
by, e.g., Northern blot analysis, competitive polymerase
chain reaction (PCR), or quantitaive real-time PCR. RNA
analysis can be performed on total cellular RNA or poly(A)+
mRNA. Methods of RNA isolation are well known in the art.
Northern blot analysis is also routine in the art. Quantitative
real-time PCR can be conveniently accomplished using the
commercially available ABI PRISM® 7600, 7700, or 7900
Sequence Detection System, available from PE-Applied Bio-
systems, Foster City, Calif. and used according to manufac-
turer’s instructions.

Quantitative Real-Time PCR Analysis of Target RNA Levels

[0291] Quantitation of target RNA levels can be accom-
plished by quantitative real-time PCR using the ABI
PRISM® 7600, 7700, or 7900 Sequence Detection System
(PE-Applied Biosystems, Foster City, Calif.) according to
manufacturer’s instructions. Methods of quantitative real-
time PCR are well known in the art.

[0292] Prior to real-time PCR, the isolated RNA is sub-
jected to a reverse transcriptase (RT) reaction, which pro-
duces complementary DNA (cDNA) that is then used as the
substrate for the real-time PCR amplification. The RT and
real-time PCR reactions are performed sequentially in the
same sample well. RT and real-time PCR reagents are
obtained from Invitrogen (Carlsbad, Calif.). RT, real-time-
PCR reactions are carried out by methods well known to those
skilled in the art.

[0293] Gene (or RNA) target quantities obtained by real
time PCR are normalized using either the expression level of
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a gene whose expression is constant, such as cyclophilin A, or
by quantifying total RNA using RIBOGREEN® (Invitrogen,
Inc. Carlsbad, Calif.). Cyclophilin A expression is quantified
by real time PCR, by being run simultaneously with the
target, multiplexing, or separately. Total RNA is quantified
using RIBOGREEN® RNA quantification reagent (Invitro-
gen, Inc. Eugene, Oreg.). Methods of RNA quantification by
RIBOGREEN® are taught in Jones, L. J., et al, (Analytical
Biochemistry, 1998, 265,368-374). A CYTOFLUOR® 4000
instrument (PE Applied Biosystems) is used to measure
RIBOGREEN® fluorescence.

[0294] Probes and primers are designed to hybridize to a
DMPK nucleic acid. Methods for designing real-time PCR
probes and primers are well known in the art, and can include
the use of software such as PRIMER EXPRESS® Software
(Applied Biosystems, Foster City, Calif.).

Analysis of Protein Levels

[0295] Antisense inhibition of DMPK nucleic acids can be
assessed by measuring DMPK protein levels. Protein levels
of DMPK can be evaluated or quantitated in a variety of ways
well known in the art, such as immunoprecipitation, Western
blot analysis (immunoblotting), enzyme-linked immunosor-
bent assay (ELISA), quantitative protein assays, protein
activity assays (for example, caspase activity assays), immu-
nohistochemistry, immunocytochemistry or fluorescence-ac-
tivated cell sorting (FACS). Antibodies directed to a target can
be identified and obtained from a variety of sources, such as
the MSRS catalog of antibodies (Aerie Corporation, Bir-
mingham, Mich.), or can be prepared via conventional mono-
clonal or polyclonal antibody generation methods well
known in the art.

In Vivo Testing of Antisense Compounds

[0296] Antisense compounds, for example, antisense oli-
gonucleotides, are tested in animals to assess their ability to
inhibit expression of DMPK and produce phenotypic
changes. Testing can be performed in normal animals, or in
experimental disease models, for example, the HSA™® mouse
model of myotonic dystrophy (DM1).

[0297] The HSA™® mouse model is an established model
for DM1 (Mankodi, A. et al. Science. 289: 1769, 2000). The
mice carry a human skeletal actin (hACTA1) transgene with
220 CTG repeats inserted in the 3' UTR of the gene. The
hACTA1-CUG*? transcript accumulates in nuclear foci in
skeletal muscles and results in myotonia similar to that in
human DM1 (Mankodi, A. et al. Mol. Cell 10: 35, 2002; Lin,
X. et al. Hum. Mol. Genet. 15: 2087, 2006). Hence, it is
expected that amelioration of DM1 symptoms in the HSAZ®
mouse by antisense inhibition of the hACTA1 transgene
would predict amelioration of similar symptoms in human
patients by antisense inhibition of the DMPK transcript.
[0298] Expression of CUG*# RNA in mice causes exten-
sive remodeling of the muscle transcriptome, much of which
is reproduced by ablation of MBNLI1. Hence, it is expected
that normalization of the transcriptome in HSA® mice would
predict normalization of the human transcriptome in DM1
patients by antisense inhibition of the DMPK transcript.
[0299] For administration to animals, antisense oligonucle-
otides are formulated in a pharmaceutically acceptable dilu-
ent, such as phosphate-buffered saline. Administration
includes parenteral routes of administration. Following a
period of treatment with antisense oligonucleotides, RNA is
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isolated from tissue and changes in DMPK nucleic acid
expression are measured. Changes in DMPK protein levels
are also measured.

Splicing

[0300] Myotonic dystrophy (DM1) is caused by CTG
repeat expansions in the 3' untranslated region of the DMPK
gene (Brook, J. D. et al. Cell. 68: 799, 1992). This mutation
leads to RNA dominance, a process in which expression of
RNA containing an expanded CUG repeat (CUGexp) induces
cell dysfunction (Osborne R J and Thornton C A., Human
Molecular Genetics., 2006, 15(2): R162-R169). Such
CUGexp are retained in the nuclear foci of skeletal muscles
(Davis, B. M. et al. Proc. Natl. Acad. Sci. U.S.A. 94:7388,
1997). The accumulation of CUGexp in the nuclear foci leads
to the sequestration of poly(CUG)-binding proteins, such as,
Muscleblind-like 1 (MBLN1) (Miller, J. W. et al. EMBO 1J.
19:4439,2000). MBLNT1 is a splicing factor and regulates the
splicing of genes such as Sercal, CIC-1, Titin, and Zasp.
Therefore, sequestration of MBLN1 by CUGexp triggers
misregulated alternative splicing of the exons of genes that
MBLNI1 normally controls (Lin, X. et al. Hum. Mol. Genet.
15: 2087, 2006). Correction of alternative splicing in an ani-
mal displaying such disregulation, such as, for example, in a
DM1 patient and the HSALR mouse model, is a useful indi-
cator for the efficacy of a treatment, including treatment with
an antisense oligonucleotide.

Certain Biomarkers

[0301] DMI1 severity in mouse models is determined, at
least in part, by the level of CUG** transcript accumulation in
the nucleus or nuclear foci. A useful physiological marker for
DM1 severity is the development of high-frequency runs of
involuntary action potentials (myotonia).

Certain Indications

[0302] In certain embodiments, provided herein are meth-
ods of treating an individual comprising administering one or
more pharmaceutical compositions as described herein. In
certain embodiments, the individual has type 1 myotonic
dystrophy (DM1).

[0303] Accordingly, provided herein are methods for ame-
liorating a symptom associated with type 1 myotonic dystro-
phy in a subject in need thereof. In certain embodiments,
provided is a method for reducing the rate of onset of a
symptom associated with type 1 myotonic dystrophy. In cer-
tain embodiments, provided is a method for reducing the
severity of a symptom associated with type 1 myotonic dys-
trophy. In certain embodiments, symptoms associated with
DM1 include muscle stiffness, myotonia, disabling distal
weakness, weakness in face and jaw muscles, difficulty in
swallowing, drooping of the eyelids (ptosis), weakness of
neck muscles, weakness in arm and leg muscles, persistent
muscle pain, hypersomnia, muscle wasting, dysphagia, res-
piratory insufficiency, irregular heartbeat, heart muscle dam-
age, apathy, insulin resistance, and cataracts. In children, the
symptoms may also be developmental delays, learning prob-
lems, language and speech issues, and personality develop-
ment issues.

[0304] In certain embodiments, the methods comprise
administering to an individual in need thereof a therapeuti-
cally effective amount of a compound targeted to a DMPK
nucleic acid.
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[0305] In certain embodiments, administration of an anti-
sense compound targeted to a DMPK nucleic acid results in
reduction of DMPK expression by at least about 15%, by at
least about 20%, by at least about 25%, by at least about 30%,
by at least about 35%, by at least about 40%, by at least about
45%, by at least about 50%, by at least about 55%, by at least
about 60%, by least about 65%, by least about 70%, by least
about 75%, by least about 80%, by at least about 85%, by at
least about 90%, by at least about 95% or by at least about
99%, or a range defined by any two of these values.

[0306] In certain embodiments, pharmaceutical composi-
tions comprising an antisense compound targeted to DMPK
are used for the preparation of a medicament for treating a
patient suffering or susceptible to type 1 myotonic dystrophy.
[0307] In certain embodiments, the methods described
herein include administering a compound comprising a modi-
fied oligonucleotide having a contiguous nucleobases portion
as described herein of a sequence recited in SEQ ID NO:
12-156, 160-770, and 774-792.

Administration

[0308] In certain embodiments, the compounds and com-
positions as described herein are administered parenterally.
[0309] In certain embodiments, parenteral administration
is by infusion. Infusion can be chronic or continuous or short
or intermittent. In certain embodiments, infused pharmaceu-
tical agents are delivered with a pump. In certain embodi-
ments, parenteral administration is by injection (e.g., bolus
injection). The injection can be delivered with a syringe.
[0310] Parenteral administration includes subcutaneous
administration, intravenous administration, intramuscular
administration, intraarterial administration, intraperitoneal
administration, or intracranial administration, e.g., intrathe-
cal or intracerebroventricular administration. Administration
can be continuous, or chronic, or short, or intermittent.
[0311] Incertain embodiments, the administering is subcu-
taneous, intravenous, intracerebral, intracerebroventricular,
intrathecal or another administration that results in a systemic
effect of the oligonucleotide (systemic administration is char-
acterized by a systemic effect, i.e., an effect in more than one
tissue) or delivery to the CNS or to the CSF.

[0312] The duration of action as measured by inhibition of
alpha 1 actin and reduction of myotonia in the HSA*® mouse
model of DM1 is prolonged in muscle tissue including quad-
riceps, gastrocnemius, and the tibialis anterior (see
Examples, below). Subcutaneous injections of antisense oli-
gonucleotide for 4 weeks results in inhibition of alpha 1 actin
by at least 70% in quadriceps, gastrocnemius, and the tibialis
anterior in HSA*® mice for at least 11 weeks (77 days) after
termination of dosing. Subcutaneous injections of antisense
oligonucleotide for 4 weeks results in elimination of myoto-
nia in quadriceps, gastrocnemius, and the tibialis anterior in
HSAZE mice for at least 11 weeks (77 days) after termination
of dosing.

[0313] In certain embodiments, delivery of a compound of
composition, as described herein, results in at least 70%
down-regulation of a target mRNA and/or target protein for at
least 77 days. In certain embodiments, delivery of a com-
pound or composition, as described herein, results in 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 100%
down-regulation of a target mRNA and/or target protein for at
least 30 days, at least 35 days, at least 40 days, at least 45 days,
at least 50 days, at least 55 days, at least 60 days, at least 65
days, at least 70 days, at least 75 days, at least 76 days, at least
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77 days, at least 78 days, at least 79 days, at least 80 days, at
least 85 days, at least 90 days, at least 95 days, at least 100
days, at least 105 days, at least 110 days, at least 115 days, at
least 120 days, at least 1 year.

[0314] In certain embodiments, an antisense oligonucle-
otide is delivered by injection or infusion once every 77 days.
In certain embodiments, an antisense oligonucleotide is
delivered by injection or infusion once every month, every
two months, every three months, every 6 months, twice a year
or once a year.

Certain Combination Therapies

[0315] Incertain embodiments, a first agent comprising the
modified oligonucleotide of the invention is co-administered
with one or more secondary agents. In certain embodiments,
such second agents are designed to treat the same type 1
myotonic dystrophy as the first agent described herein. In
certain embodiments, such second agents are designed to
treat a different disease, disorder, or condition as the first
agent described herein. In certain embodiments, such second
agents are designed to treat an undesired side effect of one or
more pharmaceutical compositions as described herein. In
certain embodiments, second agents are co-administered
with the first agent to treat an undesired effect of the first
agent. In certain embodiments, second agents are co-admin-
istered with the first agent to produce a combinational effect.
In certain embodiments, second agents are co-administered
with the first agent to produce a synergistic effect.

[0316] In certain embodiments, a first agent and one or
more second agents are administered at the same time. In
certain embodiments, the first agent and one or more second
agents are administered at different times. In certain embodi-
ments, the first agent and one or more second agents are
prepared together in a single pharmaceutical formulation. In
certain embodiments, the first agent and one or more second
agents are prepared separately.

EXAMPLES

Non-Limiting Disclosure and Incorporation by
Reference

[0317] While certain compounds, compositions and meth-
ods 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 Dystrophia
Myotonica Protein Kinase (DMPK) in Human
Skeletal Muscle Cells (hWSKMC)

[0318] Antisense oligonucleotides targeted to a human
DMPK nucleic acid were tested for their effect on DMPK
RNA transcript in vitro. Cultured hSKM cells at a density of
20,000 cells per well were transfected using electroporation
with 100 nM antisense oligonucleotide. After approximately
24 hours, RNA was isolated from the cells and DMPK RNA
transcript levels were measured by quantitative real-time
PCR with human primer probe set RTS3164 (forward
sequence AGCCTGAGCCGGGAGATG, designated herein
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as SEQ ID NO: 9; reverse sequence GCGTAGTTGACTG-
GCGAAGTT, designated herein as SEQ ID NO: 10; probe
sequence AGGCCATCCGCACGGACAACCX, designated
herein as SEQ ID NO: 11). DMPK RNA transcript levels
were adjusted according to total RNA content, as measured
by RIBOGREEN®. Results are presented as percent inhibi-
tion of hDMPK, relative to untreated control cells.

[0319] The antisense oligonucleotides in Tables 1 and 2 are
5-10-5 gapmers, where the gap segment comprises ten
2'-deoxynucleosides and each wing segment comprises five
2'-MOE nucleosides. The internucleoside linkages through-
out each gapmer are phosphorothioate (P—S) linkages. All
cytosine residues throughout each gapmer are 5-methylcy-
tosines. ‘Target start site’ indicates the 5'-most nucleoside to
which the antisense oligonucleotide is targeted. “Target stop
site’ indicates the 3'-most nucleoside to which the antisense
oligonucleotide is targeted. All the antisense oligonucleotides
listed in Table 1 target SEQ ID NO: 1 (GENBANK Accession
No. NM_ 001081560.1). All the antisense oligonucleotides
listed in Table 2 target SEQ ID NO: 2 (the complement of
GENBANK Accession No. NT__011109.15 truncated from
nucleotides 18540696 to 18555106).

[0320] Several antisense oligonucleotides demonstrated
significant inhibition of human DMPK mRNA levels under
the conditions specified above.

TABLE 1

Inhibition of human DMPK RNA transcript in

hSKMC by 5-10-5 gapmers targeting SEQ ID NO: 1
Target Target % SEQ
Start Stop ISIS inhibi- ID
Site Site No Sequence tion NO.
93 112 299476 CTGGCTGCATGTCTGCCTGT 81 12
277 296 299479 CCAGGAGAAGGTCGAGCAGG 57 13
737 756 299493 TCTATGGCCATGACAATCTC 57 14
773 792 299494 ATGTCCCTGTGCACGTAGCC 77 15
1194 1213 299501 ATGTGTCCGGAAGTCGCCTG 50 16
1628 1647 299511 CTCAGGCTCTGCCGGGTGAG 70 17
1855 1874 299517 GGCACTGGCCCACAGCCACG 78 18
2379 2398 299526 CCTGGCCGAAAGAAAGAAAT 31 19
2367 2386 444380 AAAGAAATGGTCTGTGATCC 56 20
2370 2389 444381 AAGAAAGAAATGGTCTGTGA 77 21
2376 2395 444382 GGCCGAAAGAAAGAAATGGT 61 22
2385 2404 444383 CCTCAGCCTGGCCGAAAGAA 57 23
2388 2407 444384 GGGCCTCAGCCTGGCCGARAA 65 24
2391 2410 444385 TCAGGGCCTCAGCCTGGCCG 61 25
2411 2430 444386 CTGCAGTTTGCCCATCCACG 68 26
2414 2433 444387 GGCCTGCAGTTTGCCCATCC 77 27
2417 2436 444388 CCAGGCCTGCAGTTTGCCCA 54 28
2423 2442 444389 GCCTTCCCAGGCCTGCAGTT 77 29
2426 2445 444390 GCTGCCTTCCCAGGCCTGCA 83 30
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TABLE 1-continued

Inhibition of human DMPK RNA transcript in

Inhibition of human DMPK RNA transcript in

hSKMC by 5-10-5 gapmerg targeting SEQ ID NO: 1 hSKMC by 5-10-5 gapmerg targeting SEQ ID NO: 1
Target Target % SEQ Target Target % SEQ
Start Stop ISIS inhibi- ID Start Stop ISIS inhibi- ID
Site Site No Sequence tion NO. Site Site No Sequence tion NO.
2429 2448 444391 CTTGCTGCCTTCCCAGGCCT 69 31 2649 2668 444426 AAGCGGGCGGAGCCGGCTGG 20 66
2435 2454 444392 GCCCGGCTTGCTGCCTTCCC 82 32 2652 2671 444427 CCGAAGCGGGCGGAGCCGGTC 0 67
2438 2457 444393 ACGGCCCGGCTTGCTGCCTT 78 33 2658 2677 444428 AAACCGCCGAAGCGGGCGGA 0 68
2441 2460 444394 CGGACGGCCCGGCTTGCTGC 57 34 2661 2680 444429 TCCAAACCGCCGAAGCGGGC 45 69
2444 2463 444395 ACACGGACGGCCCGGCTTGC 73 35 2664 2683 444430 ATATCCAAACCGCCGAAGCG 31 70
2450 2469 444396 GATGGAACACGGACGGCCCG 80 36 2667 2686 444431 TAAATATCCAAACCGCCGAA 42 71
2453 2472 444397 GAGGATGGAACACGGACGGC 86 37 2670 2689 444432 CAATAAATATCCAAACCGCC 53 72
2456 2475 444398 GTGGAGGATGGAACACGGAC 84 38 2676 2695 444433 CGAGGTCAATAAATATCCAA 63 73
2481 2500 444399 GCGAACCAACGATAGGTGGG 80 39 2679 2698 444434 GGACGAGGTCAATAAATATC 83 74
2484 2503 444400 TTTGCGAACCAACGATAGGT 86 40 2682 2701 444435 GGAGGACGAGGTCAATAAAT 82 75
2490 2509 444401 TTGCACTTTGCGAACCAACG 89 41 2685 2704 444436 GTCGGAGGACGAGGTCAATA 86 76
2493 2512 444402 GCTTTGCACTTTGCGAACCA 89 42 2688 2707 444437 CGAGTCGGAGGACGAGGTCA 73 77
2496 2515 444403 AAAGCTTTGCACTTTGCGAA 83 43 2694 2713 444438 TGTCAGCGAGTCGGAGGACG 79 78
2499 2518 444404 AAGAAAGCTTTGCACTTTGC 91 44 2697 2716 444439 GCCTGTCAGCGAGTCGGAGG 83 79
2502 2521 444405 CACAAGAAAGCTTTGCACTT 70 45 2700 2719 444440 GTAGCCTGTCAGCGAGTCGG 94 80
2508 2527 444406 GTCATGCACAAGAAAGCTTT 34 46 2703 2722 444441 CCTGTAGCCTGTCAGCGAGT 90 81
2527 2546 444407 ACGCTCCCCAGAGCAGGGCG 39 47 2706 2725 444442 GGTCCTGTAGCCTGTCAGCG 90 82
2543 2562 444408 GCAGAGATCGCGCCAGACGC 85 48 2764 2783 444443 AAATACCGAGGAATGTCGGG 82 83
2546 2565 444409 CAGGCAGAGATCGCGCCAGA 65 49 2767 2786 444444 AATAAATACCGAGGAATGTC 66 84
2549 2568 444410 AAGCAGGCAGAGATCGCGCC 84 50 2770 2789 444445 GACAATAAATACCGAGGAAT 67 85
2555 2574 444411 CCGAGTAAGCAGGCAGAGAT 58 51 2093 2112 445546 CGGGGCCCCGGAGTCGAAGA 0 86
2558 2577 444412 TTCCCGAGTAAGCAGGCAGA 70 52 2097 2116 445547 CCAACGGGGCCCCGGAGTCG 38 87
2564 2583 444413 GCAAATTTCCCGAGTAAGCA 62 53 2099 2118 445548 TTCCAACGGGGCCCCGGAGT 22 88
2567 2586 444414 AAAGCAAATTTCCCGAGTAA 53 54 2102 2121 445549 GTCTTCCAACGGGGCCCCGG 50 89
2573 2592 444415 TTGGCAAAAGCAAATTTCCC 64 55 2104 2123 445550 CAGTCTTCCAACGGGGCCCC 27 90
2576 2595 444416 GGTTTGGCAAAAGCAAATTT 23 56 2106 2125 445551 CTCAGTCTTCCAACGGGGCC 57 91
2579 2598 444417 GCGGGTTTGGCAAAAGCAAA 70 57 2109 2128 445552 GCACTCAGTCTTCCAACGGG 69 92
2582 2601 444418 AAAGCGGGTTTGGCAAAAGC 43 58 2115 2134 445553 CCCCGGGCACTCAGTCTTCC 76 93
2588 2607 444419 CCCGAAAAAGCGGGTTTGGC 71 59 2117 2136 445554 TGCCCCGGGCACTCAGTCTT 59 94
2591 2610 444420 ATCCCCGAAAAAGCGGGTTT 53 60 2119 2138 445555 CGTGCCCCGGGCACTCAGTC 61 95
2595 2614 444421 CGGGATCCCCGAAARAAGCGG 45 61 2123 2142 445556 GTGCCGTGCCCCGGGCACTC 26 96
2598 2617 444422 GCGCGGGATCCCCGAAAAAG 48 62 2126 2145 445557 TCTGTGCCGTGCCCCGGGCA 50 97
2623 2642 444423 GAGAGCAGCGCAAGTGAGGA 77 63 2129 2148 445558 GCTTCTGTGCCGTGCCCCGG 57 98
2626 2645 444424 TCCGAGAGCAGCGCAAGTGA 62 64 2132 2151 445559 GCGGCTTCTGTGCCGTGCCC 27 99
2629 2648 444425 GGCTCCGAGAGCAGCGCAAG 79 65 2134 2153 445560 GCGCGGCTTCTGTGCCGTGC 0 100
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TABLE 1-continued

Inhibition of human DMPK RNA transcript in

Inhibition of human DMPK RNA transcript in

hSKMC by 5-10-5 gapmerg targeting SEQ ID NO: 1 hSKMC by 5-10-5 gapmerg targeting SEQ ID NO: 1
Target Target % SEQ Target Target % SEQ
Start Stop ISIS inhibi- ID Start Stop ISIS inhibi- ID
Site Site No Sequence tion NO. Site Site No Sequence tion NO.
2136 2155 445561 GEGCGCGECTTCTGTGCCET g 101 1178 1197 445596 CCTGCTCCACCCCGGCCCAG 82 136
2142 2161 445562 GGCGGTGGGCGCGGCTTCTG 62 102 1187 1206 445597 CGGAAGTCGCCTGCTCCACC 81 137
2146 2165 445563 GGCAGGCGGTGGGCGCGACT 49 103 1229 1248 445598 CGGAGACCATCCCAGTCGAG 67 138
2148 2167 445564 CTGGCAGGCGGTGGGCGCGE 51 104 1402 1421 445599 TGAGGGCCATGCAGGAGTAG 26 139
2150 2169 445565AACTGGCAGGCGETGGGCGC 38 105 1443 1462 445600 CTCCAGTTCCATGGGTGTGE 80 140
2153 2172 445566 GTGAACTGGCAGGCGATGGE 64 106 1477 1496 445601 GCGCTTGCACGTGTGGCTCA 94 141
2157 2176 445567 GGTTGTGAACTGGCAGGCGE 66 107 1526 1545 445602 GCCACTTCAGCTGTTTCATC 54 142
2159 2178 445568 GCGGTTGTGAACTGGCAGGC 85 108 1562 1581 445603 GCCTCAGCCTCTGCCGCAGG 71 143
2163 2182 445569 CGGAGCGGTTGTGAACTGGC 92 109 1576 1595 445604 GCAGCGTCACCTCGGCCTCA 31 144
2167 2186 445570 CGCTCGGAGCGGTTGTGAAC 51 110 1630 1649 445605CGGCTCAGGCTCTGCCGGETG 86 145
2171 2190 445571 CCCACGCTCGGAGCGGTTGT 74 111 1700 1719 445606 TTCCGAGCCTCTGCCTCGCG 73 146
2174 2193 445572 AGACCCACGCTCGGAGCGET 80 112 1708 1727 445607 GATCCCGATTCCGAGCCTCT 76 147
2177 2196 445573 CGGAGACCCACGCTCGGAGC 83 113 1742 1761 445608 ATCCGCTCCTGCAACTGCCG 93 148
2180 2199 445574 GGGCGGAGACCCACGCTCGE 62 114 1750 1769 445609 GCAACTCCATCCGCTCCTGC 60 149
2183 2202 445575GCTGGGCGGAGACCCACGCT 11 115 1812 1831 445610 AGGTGGATCCGTGGCCCGEE 48 150
2186 2205 445576 GGAGCTGGGCGGAGACCCAC 42 116 2133 2152 445611 CGCGGCTTCTGTGCCGTGCC 24 151
2188 2207 445577 CTGGAGCTGGGCGGAGACCC 17 117 2428 2447 445612 TTGCTGCCTTCCCAGGCCTG 80 152
2191 2210 445578 GGACTGGAGCTGGGCGGAGA 53 118
2193 2212 445579 CAGGACTGGAGCTGGGCGGA 46 119 TARLE 2
2197 2216 445580 ATCACAGGACTGGAGCTGGE 66 120 Inhibition of human DMPK RNA transcript in
hSKMC by 5-10-5 gapmers targeting SEQ ID NO: 2
2209 2228 445581 GGGCGGGCCCGGATCACAGE 85 121
Target Target % SEQ
2211 2230 445582 GGGGGCGGGCCCGGATCACA 96 122 Start Stop ISIS inhibi- ID
Site Site No Sequence tion NO.
179 198 445583 AGGCAGCACCATGECCCCTC 88 123
812 831 299471 TGCTCCCGACAAGCTCCAGA 95 153
235 254 445584 GGTCCAACACCAGCTGCTGG 84 124
876 895 299473 AGAACCTGCCCATTGCTGAA 68 154
418 437 445585 CGATCACCTTCAGAATCTCG 11 125
2381 2400 299535 CACTGAGGGCCAGACATATG 68 155
498 517 445586 CTTGTTCATGATCTTCATGE 0 126
3289 3308 299544 CTCTAGATTCAGATGCAGGT 88 156
565 584 445587 CCCCATTCACCAACACGTCC 83 127
583 602 445588 GCGTGATCCACCGCCGGTCC 59 128 [0321] The antisense oligonucleotides from Tables 1 and 2
639 658 445589 GTAATACTCCATGACCAGGT 86 129 were .also tested in an assay with similar C.OIIdlthIlS as
described above, and mRNA levels measured with the human
664 683 445590 GCAGTGTCAGCAGGTCCCCG 83 130 primer probe RTS3162 (forward sequence CGGGCCGETC-
aa 763 445501 CACCGAGTCTATGGCCATCA 60 131 CGTGTT, designated herein as SEQ ID NO: 157; reverse
sequence CTTTGCACTTTGCGAACCAA, designated
761 780 445592 ACGTAGCCAAGCCGGTGCAC 68 132 herein as SEQ ID NO: 158; probe sequence CATCCTC-
CACGCACCCCCACCX, designated herein as SEQ ID NO:
812 831 445593 ATGTGGCCACRGCGGTCCAG 56 133 159). The results are presented in Table 3. DMPK mRNA
1000 1118 445504 CTTCGTCCACCAGCGGCAGA 32 124 expression was also assessed by RTS3162 which targets the
DMPK gene near the 3'UTR. The use of a second primer
1104 1123 445595 GACCCCTTCGTCCACCAGCG 83 135 probe was employed to confirm that the expression of the

entire DMPK gene had been inhibited
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TABLE 3 TABLE 3-continued
Inhibition of human DMPK RNA transcript in hSKMC by 5-10-5 Inhibition of human DMPK RNA transcript in hRSKMC by 5-10-5
gapmers measured using primer probe set RTS3162 gapmers measured using primer probe set RTS3162

ISIS % ISIS %

No inhibition No inhibition
299471 91 444439 73
299473 65 444440 91
299476 76 444441 87
299479 53 444442 93
299493 60 444443 77
299494 66 444444 64
299501 44 444445 67
299511 39 445546 0
299517 71 445547 59
299526 39 445548 49
299535 75 445549 77
299544 84 445550 62
444380 72 445551 74
444381 82 445552 84
444382 67 445553 70
444383 63 445554 63
444384 66 445555 75
444385 66 445556 52
444386 74 445557 78
444387 85 445558 81
444388 60 445559 58
444389 81 445560 12
444390 38 445561 42
444391 79 445562 70
444392 94 445563 76
444393 38 445564 69
444394 94 445565 60
444395 96 445566 86
444396 96 445567 84
444397 95 445568 92
444398 96 445569 93
444399 95 445570 59
444400 95 445571 84
444401 95 445572 38
444402 91 445573 84
444403 84 445574 74
444404 89 445575 26
444405 71 445576 56
444406 47 445577 38
444407 42 445578 69
444408 30 445579 70
444409 56 445580 75
444410 79 445581 85
444411 66 445582 95
444412 67 445583 38
444413 55 445584 87
444414 45 445585 34
444415 57 445586 0
444416 18 445587 82
444417 64 445588 66
444418 51 445589 87
444419 66 445590 82
444420 0 445591 68
444421 46 445592 64
444422 33 445593 54
444423 74 445594 52
444424 73 445595 77
444425 78 445596 84
444426 0 445597 78
444427 0 445598 73
444428 0 445599 29
444429 75 445600 68
444430 28 445601 92
444431 58 445602 53
444432 52 445603 70
444433 60 445604 32
444434 87 445605 61
444435 76 445606 84
444436 33 445607 30
444437 71 445608 91

444438 76 445609 68
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TABLE 3-continued

Inhibition of human DMPK RNA transcript in hRSKMC by 5-10-5
gapmers measured using primer probe set RTS3162

ISIS %

No inhibition
445610 63
445611 44
445612 91

Example 2

Design of Antisense Oligonucleotides Targeting
CUG Repeats
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chemistry of these oligonucleotides as well as their sequence
is shown in Table 4. The symbols designated to the sugar type
are shown after the base in subscript and are as follows:
b=2'-O—N-[2-(dimethylamino)ethyl]acetamido ribose;
d=2'-deoxyribose; e=2'-p-methoxyethyl ribose; f=T-alpha-
fluoro-T-deoxyribose; g=2'-0-2[2-(2-methoxyethoxy)
ethoxylethyl ribose; h=3'-fluoro-HNA; k=(S)-cEt; I=LNA
(Locked Nucleic Acids); n=2"-O-(N-methylacetamide)
ribose; 0=2'-O-dimethylaminooxyethyl (DMAOE) ribose;
p=PNA; r=propylribose; and x=amino acid core. The hetero-
cycle names are defined with standard symbols for adenine,
cytosine, thymine and guanine, ‘mC’ for S-methylcytosine,
and ‘K’ for Lysine Side Chain. Linkers are shown after the
sugar type in subscript and designated with the following

[0322] Antisense oligonucleotides were designed targeting symbols: g=PNA-glycine full; a=amino acid; and s=thioate
mRNA transcripts that contain multiple CUG repeats. The ester.
TABLE 4
Degign of antisense oligonucleotides targeting CUG repeats
SEQ
ISIs iD
No Sequence Chemistry Backbone NO
431896 Gy CuPyGuC By Gy Cuclye Deoxy and LNA units Phosphorothicate 802
G CasPusCsCasPysCasCasPsCa
433804 K, .G, CP G eCrePreCreCrePneCreCrePineCre PNA and . Amin(? Acid mixed 803
CpePreCreCrePrgCrg Knakn aKaKnaKuaKnaKxaKsa Core units with a
Carboxy-amide endcap
444745 A, G mC A G mC A G mC A G mC_ Uniform MOE Phosphorothicate 789
AESGESmCESAESGESmCESAESGESmCESAESGESmCESAE
444746 A, G, mC A G, mC A G mC A Uniform MOE Phosphorothicate 804
G mC, R G MC, A G, MC A G,
444747 G, mC, A, G mC A G mC A Uniform MOE Phosphorothicate 802
GesMCoPsGeMCePsGeMCePeGes
444748 G, mC, A G mC A G mC A Uniform MOE Phosphorothioate 805
GesMCoPsGeMC, A sGeMCe A,
444750 GpCriPisCusCrsPisCus CrsPus Deoxy and (S)-cEt Phosphorothicate 805
G CrsPasCaas CrPrasCas CrsPre units
444752 G CroBGocCriPosGosCriBes MOE and (S)-cEt units Phosphorothiocate 805
GosCroPesCosCrsPresCos CrsPir
444754 G MC ArGrCrRaGaCrly MOE and Phosphorothioate 805
GrCrRsGaCrRsGamC oA, 2'-alpha-flouro units
444759 G, mC; A, G, mC, A, G, mCy, Ay Uniform 3'-fluoro-HNA Phosphorothicate 805
Gy sMCs By, Gy Cy, By G Cpy By
444761 G, mC, A G, mC, A G mC A Uniform 2'-0- Phosphorothioate 805
G, mC, A, G, MC, A, G, MC, A, propylribose
444762 G, mC, A G, mC, A G mC A Uniform 2'-0-(N- Phosphorothicate 805
G,mC, A G, mC, A G mC, A methylacetamide)
ribose
444763 G, ,mC A G mC A G mC A MOE and 2'-0- Phosphorothicate 805
G, mC A, G, mC A G mC A, dimethylaminocoxyethyl
(DMAOE) ribose units
444764 G, mC A, G mC A G, mC A MOE and 2'-0-2[2-(2- Phosphorothicate 802
GgoMC PG MC o A, GoMC, A, Gy methoxyethoxy) ethoxy]
ethyl ribose units
444765 G,mC_A G, mC A G, mC A MOE and 2'-0-N-[2- Phosphorothicate 802

GpgMC osPosGpsMC B Gy Co A Gy

(dimethylamino) ethyl]
acetamido ribose units
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TABLE 4-continued

Degsign of antigense oligonucleotides targeting CUG repeats

ISIs

No Sequence Chemistry

SEQ
D

Backbone NO

473810 2;.Gy;mC A GymCy A GymC g Deoxy and (S)-cEt Phosphorothiocate 806

By CgeMC 3Ry CgMC g B G pC g By units
473811 2, GymC 4 A GmCy B Gy Deoxy and (S)-cEt Phosphorothiocate 807

mC ;7 A GymCy Ay GymCy Ay units

Example 3 TABLE 5-continued
Dose-Dependent Antisense Inhibition of Human Dose-dependent antisense inhibition of human DMPK
DMPK in Human Skeletal Muscle Cells in hSKMC tested with primer probe set RTS3164
[0323] Several of the antisense oligonucleotides exhibiting ISIS 1,250 2,500 5,000 10,000 20,000  ICso
in vitro inhibition of DMPK in hSKMC (see Example 1) were No. oM M nM nM M (uM)
tested at various doses. Cells were plated at a density of
. . 445608 26 59 7 85 97 2.41
20,000 cells per well and transfected using electroporation 445615 6 “© - &8 03 s
with 1,250 nM, 2,500 nM, 5,000 nM, 10,000 nM and 20,000 ’
nM concentrations of each antisense oligonucleotide. After
approximately 16 hours, RNA was isolated from the cells and . . .
[0325] The antisense oligonucleotides from Table 5 were

DMPK mRNA transcript levels were measured by quantita-
tive real-time PCR wusing primer probe set RTS3164,
described hereinabove. DMPK mRNA transcript levels were
normalized to total RNA content, as measured by
RIBOGREEN®. Results are presented in Table 5 as percent
inhibition of DMPK, relative to untreated control cells.

[0324] The tested antisense oligonucleotides demonstrated
dose-dependent inhibition of DMPK mRNA levels under the
conditions specified above.

TABLE §

Dose-dependent antisense inhibition of human DMPK
in hSKMC tested with primer probe set RTS3164

ISIS 1,250 2,500 5,000 10,000 20,000 ICsq

No. M nM nM nM M (uM)
299471 34 65 87 91 94 1.60
299473 2 33 60 89 92 4.31
299476 15 17 49 81 91 4.89
299535 0 12 34 62 39 9.95
299535 20 33 47 67 80 5.11
299544 32 63 81 85 87 1.82
444397 10 30 58 85 82 4.51
444398 33 57 74 85 87 2.07
444400 52 46 63 82 88 1.76
444401 51 71 84 89 91 0.71
444402 53 79 83 87 84 <1.25
444404 48 68 77 86 90 0.95
444408 26 47 70 87 87 2.80
444410 22 47 67 83 87 3.12
444436 28 67 76 89 92 1.94
444440 70 77 83 89 85 <1.25
444441 33 55 81 87 86 1.99
444442 54 73 84 89 88 <1.25
445568 65 83 85 84 76 <1.25
445569 60 77 87 93 91 <1.25
445581 16 44 78 86 94 3.13
445582 0 7 26 96 99 5.60
445583 39 53 73 89 94 2.00
445584 20 26 61 81 93 4.02
445589 42 61 81 91 87 1.36
445601 49 79 87 93 94 0.66

also tested with primer probe set RTS3162, described here-
inabove. The results are presented in Table 6. DMPK mRNA
expression was also assessed by RTS3162 which targets the
DMPK gene near the 3'UTR. The use of a second primer
probe was employed to confirm that the expression of the
entire DMPK gene had been inhibited.

TABLE 6

Dose-dependent antisense inhibition of human DMPK
in hSKMC tested with primer probe set RTS3164

ISIS 1,250 2,500 5,000 10,000 20,000 1Csq

No. nM M nM nM M (uM)
299471 40 72 86 91 93 1.17
299473 6 43 63 87 89 3.86
299476 3 21 48 74 86 5.58
299535 9 22 36 62 77 7.05
299535 6 19 49 68 70 6.70
299544 35 66 81 84 87 1.52
444397 88 90 95 97 96 <1.25
444398 91 97 97 97 98 <1.25
444400 72 87 93 96 96 <1.25
444401 86 92 97 98 97 <1.25
444402 83 91 94 95 95 <1.25
444404 49 69 81 90 93 0.92
444408 21 46 70 84 86 3.10
444410 35 55 77 89 91 2.02
444436 37 66 81 89 92 1.50
444440 66 79 89 92 89 <1.25
444441 40 62 85 89 89 1.40
444442 55 75 86 90 91 <1.25
445568 74 92 91 92 91 <1.25
445569 68 83 90 94 93 <1.25
445581 8 48 77 85 92 333
445582 15 22 44 97 99 4.29
445583 36 58 71 87 92 1.96
445584 25 43 66 86 94 3.05
445589 38 56 77 85 81 1.74
445601 55 76 84 93 93 <1.25
445608 22 56 72 86 94 2.66
445612 61 75 85 91 94 <1.25
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Example 4

Dose-Dependent Antisense Inhibition of Human
DMPK in Human Skeletal Muscle Cells

[0326] Several of the antisense oligonucleotides exhibiting
in vitro inhibition of DMPK in hSKMC (see Example 3) were
tested at various doses. Cells were plated at a density of
20,000 cells per well and transfected using electroporation
with 1,250 nM, 2,500 nM, 5,000 nM, 10,000 nM and 20,000
nM concentrations of each antisense oligonucleotide. After
approximately 16 hours, RNA was isolated from the cells and
DMPK mRNA transcript levels were measured by quantita-
tive real-time PCR wusing primer probe set RTS3164,
described hereinabove. DMPK mRNA transcript levels were
normalized to total RNA content, as measured by
RIBOGREEN®. Results are presented in Table 7 as percent
inhibition of DMPK, relative to untreated control cells.

[0327] The majority of the tested antisense oligonucle-
otides demonstrated dose-dependent inhibition of DMPK
mRNA levels under the conditions specified above.

TABLE 7

Dose-dependent antisense inhibition of human DMPK
in hSKMC tested with primer probe set RTS3164

ISIS 1,250 2,500 5,000 10,000 20,000 ICsq

No. M nM nM nM M (uM)
299471 34 65 87 91 94 1.59
299473 2 33 60 89 92 4.31
299476 15 17 49 81 91 4.89
299535 0 12 34 62 39 9.95
299535 20 33 47 67 80 5.11
299544 32 63 81 85 87 1.82
444397 10 30 58 85 82 4.51
444398 33 57 74 85 87 2.07
444400 52 46 63 82 88 1.76
444401 51 71 84 89 91 <1.25
444402 53 79 83 87 84 <1.25
444404 48 68 77 86 90 0.95
444408 26 47 70 87 87 2.80
444410 22 47 67 83 87 3.12
444436 28 67 76 89 92 1.94
444440 66 77 83 89 85 <1.25
444441 33 55 81 87 86 1.99
444442 54 73 84 89 88 <1.25
445568 65 83 85 84 76 <1.25
445569 60 77 87 93 91 <1.25
445581 16 44 78 86 94 3.13
445582 0 7 26 96 99 5.62
445583 39 53 73 89 94 1.97
445584 20 26 61 81 93 4.20
445589 42 61 81 91 87 1.36
445601 49 79 87 93 94 0.66

Sep. 12,2013

TABLE 7-continued
Dose-dependent antisense inhibition of human DMPK

in hSKMC tested with primer probe set RTS3164
ISIS 1,250 2,500 5,000 10,000 20,000  ICs
No. nM M nM nM M (uM)
445608 26 59 71 85 97 2.41
445612 46 59 72 88 93 1.51

Example 5
Dose-Dependent Antisense Inhibition of Human
DMPK in Human Skeletal Muscle Cells
[0328] Several antisense oligonucleotides were designed to

target human DMPK mRNA and were tested in hSKMC at
various doses. Several other antisense oligonucleotides were
designed to target human actin mRNA and were also tested in
hSKMC at various doses. The newly designed gapmers are
2-10-2 MOE or 3-10-3 MOE gapmers. The 2-10-2 MOE
gapmers are 14 nucleosides in length and where the gap
segment comprises ten 2'-deoxynucleosides and each wing
segment comprises two 2'-MOE nucleosides. The 3-10-3
MOE gapmers are 16 nucleosides in length and where the gap
segment comprises ten 2'-deoxynucleosides and each wing
segment comprises three 2-MOE nucleosides. The inter-
nucleoside linkages throughout each gapmer are phospho-
rothioate (P—S) linkages. All cytosine residues throughout
each gapmer are 5-methylcytosines. ‘Target start site’ indi-
cates the 5'-most nucleoside to which the antisense oligo-
nucleotide is targeted. ‘Target stop site’ indicates the 3'-most
nucleoside to which the antisense oligonucleotide is targeted.
The antisense oligonucleotides listed in Table 8 target either
the human DMPK genomic sequence, designated herein as
SEQ ID NO: 2 (the complement of GENBANK Accession
No.NT__011109.15 truncated from nucleotides 18540696 to
18555106) or the human actin sequence, designated herein as
SEQ ID NO: 801 (GENBANK Accession No. NM__001100.
3).
[0329] Cells were plated at a density of 20,000 cells per
well and transfected using electroporation with 1,250 nM,
2,500 nM, 5,000 nM, 10,000 nM and 20,000 nM concentra-
tions of each antisense oligonucleotide. After approximately
16 hours, RNA was isolated from the cells and DMPK mRNA
transcript levels were measured by quantitative real-time
PCR using primer probe set RTS3162, described herein-
above. DMPK mRNA transcript levels were normalized to
total RNA content, as measured by RIBOGREEN®. Results
are presented in Table 8 as percent inhibition of DMPK,
relative to untreated control cells. The antisense oligonucle-
otides were also tested under similar conditions with
RTS3164. The results are presented in Table 9.

[0330] Many of the tested antisense oligonucleotides dem-
onstrated dose-dependent inhibition of DMPK mRNA levels
under the conditions specified above.

TABLE 8

Dose-dependent antisense

inhibition of human DMPK and human actin in hSKMC

tested with primer probe set RTS3162

Target SEQ
ISIS SEQ IDStartl,2502,5005,00010,000 20,000 ICsy D
No Sequence Motif NO Site nM nM nM nM nM (nM) NO
468787 CTCCCGACAAGCTCCA 3-10-3 2 814 28 47 51 84 88 3.27 808
468772 TCCCGACAAGCTCC 2-10-2 2 815 17 39 67 72 80 4.04 809
468795 GCTTGCACGTGTGGCT 3-10-3 2 10935 32 58 77 85 75 1.94 810
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TABLE 8-continued

Dose-dependent antisense inhibition of human DMPK and human actin in hSKMC
tested with primer probe set RTS3162

Target SEQ
ISIS SEQ IDStartl,2502,5005,00010,000 20,000 ICs, D
No Sequence Motif NO Site nM nM nM nM nM (nM) NO
468780 CTTGCACGTGTGGC 2-10-2 2 10936 22 17 43 66 77 6.23 811
468793 GGTTGTGAACTGGCAG 3-10-3 2 13224 69 77 93 96 96 <1.25 812
468778 GTTGTGAACTGGCA 2-10-2 2 13225 60 69 89 95 97 <1.25 813
468794 GAGCGGTTGTGAACTG 3-10-3 2 13228 21 32 61 70 86 4.27 814
468779 AGCGGTTGTGAACT 2-10-2 2 13229 40 45 72 91 97 2.20 815
468796 GCTGCCTTCCCAGGCC 3-10-3 2 13493 73 79 91 96 95 <1.25 816
468781 CTGCCTTCCCAGGC 2-10-2 2 13494 36 53 66 86 90 2.28 817
468788 GCACTTTGCGAACCAA 3-10-3 2 13555 55 80 84 94 96 <1.25 818
468773 CACTTTGCGAACCA 2-10-2 2 13556 31 52 82 91 93 2.16 819
468789 GAAAGCTTTGCACTTT 3-10-3 2 13564 42 66 83 91 98 1.31 820
468774 ARAGCTTTGCACTT 2-10-2 2 13565 21 0 31 41 55 1.87 821
468790 CGGAGGACGAGGTCAA 3-10-3 2 13750 43 57 79 87 89 1.51 822
468775 GGAGGACGAGGTCA 2-10-2 2 13751 27 51 58 78 81 3.18 823
468791 AGCCTGTCAGCGAGTC 3-10-3 2 13765 49 63 85 62 95 1.04 824
468776 GCCTGTCAGCGAGT 2-10-2 2 13766 65 47 81 88 93 <1.25 825
468792 TCCTGTAGCCTGTCAG 3-10-3 2 13771 38 57 73 85 93 1.91 826
468777 CCTGTAGCCTGTCA 2-10-2 2 13772 15 58 66 85 92 2.99 827
468783 GAAGCGAGGCTTCACT 3-10-3 801 22 0 20 5 0 0 >20.00 828
468768 AAGCGAGGCTTCAC 2-10-2 801 23 25 22 5 17 0 >20.00 829
468784 ACCTGCCCGTCTGGCA 3-10-3 801 836 15 25 32 18 25 >20.00 830
468769 CCTGCCCGTCTGGC 2-10-2 801 837 32 11 11 20 32 >20.00 831
468782 GGTCAGCGATCCCAGG 3-10-3 801 1030 0 0 0 0 0 >20.00 832
468767 GTCAGCGATCCCAG 2-10-2 801 1031 15 0 11 0 0 >20.00 833
468785 ATTTTCTTCCACAGGG 3-10-3 801 1432 12 0 0 0 0 >20.00 834
468770 TTTTCTTCCACAGG 2-10-2 801 1433 36 2 0 0 28 >20.00 835
468786 GAATGACTTTAATGCT 3-10-3 801 1462 0 0 0 4 0 >20.00 836
468771 AATGACTTTAATGC 2-10-2 801 1463 8 16 0 5 0 >20.00 837

TABLE 9 TABLE 9-continued
Dose-dependent antisense inhibition of human DMPK Dose-dependent antisense inhibition of human DMPK
in hSKMC tested with primer probe set RTS3164 in hSKMC tested with primer probe set RTS3164

ISIS 1,250 2,500 5,000 10,000 20,000 ICso ISIS 1,250 2,500 5,000 10,000 20,000 ICso
No M nM nM nM nM (uM) No nM M nM nM nM (uM)
468777 20 66 72 87 96 2.41 468772 12 47 69 80 86 3.57
468776 68 48 86 90 96 <1.25 468773 33 48 82 91 96 2.21
468794 18 23 58 65 86 4.97 468774 21 0 30 42 59 1.60

468787 36 50 51 88 92 2.69 468790 50 57 77 91 91 1.26
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TABLE 9-continued

Dose-dependent antisense inhibition of human DMPK
in hSKMC tested with primer probe set RTS3164

ISIS 1,250 2,500 5,000 10,000 20,000  ICso
No M nM nM nM nM (uM)
468780 23 22 55 73 85 4.69
468775 29 52 55 79 84 3.03
468782 9 0 0 0 0 >20.00
468786 2 0 0 0 0 >20.00
468785 15 0 1 0 5 >20.00
468788 57 74 76 94 96 <1.25
468791 45 66 88 61 97 1.10
468789 26 65 82 90 97 2,02
468781 28 46 59 82 84 3.08
468779 26 31 66 90 97 3.29
468784 7 23 26 7 18 >20.00
468783 0 16 8 0 0 >20.00
468792 26 49 73 84 92 2.72
468795 30 53 83 86 85 2.14
468793 49 66 90 96 95 0.93
468768 23 3 5 9 0 >20.00
468767 0 0 14 0 0 >20.00
468769 31 0 0 16 25 >20.00
468771 4 0 0 0 0 >20.00
468770 33 0 0 0 32 >20.00
468796 62 72 84 96 95 <1.25
468778 44 58 86 96 98 1.44
Example 6
Dose Response Studies with Antisense
Oligonucleotides Targeting Human Dystrophia
Myotonica-Protein Kinase (DMPK) in DM1
Fibroblast Cells
[0331] The mutant form of the DMPK mRNA, harboring

large CUG repeats, are fully transcribed and polyadenylated,
but remain trapped in the nucleus (Davis et al, 1997, Proc.
Natl. Acad. Sci. US.A. 94, 7388-7393). These mutant
nuclear-retained mRNAs are one of the most important
pathological features of myotonic dystrophy 1 (DM1). Anti-
sense inhibition of mutant DMPK mRNA in DM1 fibroblast
cells was studied.

[0332] The DMPK gene normally has 5-37 CTG repeats in
the 3' untranslated region. In myotonic dystrophy type I, this
number is significantly expanded and may be in the range of
50to greater than 3,500 (Harper, Myotonic Dystrophy (Saun-
ders, London, ed. 3, 2001); Annu. Rev. Neurosci. 29: 259,
2006; EMBO J. 19: 4439, 2000; Curr Opin Neurol. 20: 572,
2007). DM1 fibroblast cells were plated at a density of 4,500
cells per well and transfected using Cytofectin reagent with
9.4nM, 18.8nM, 37.5nM, 75.0 1M, 150.0 nM, and 300.0 nM
concentrations of each antisense oligonucleotide. After
approximately 16 hours, RNA was isolated from the cells and
DMPK RNA transcript levels were measured by quantitative
real-time PCR using primer probe set RTS3164, described
hereinabove. DMPK RNA transcript levels were normalized
to total RNA content, as measured by RIBOGREEN®.
Results are presented in Table 10 as percent inhibition of
DMPK, relative to untreated control cells.

[0333] An assay with similar conditions was also per-
formed with primer probe set RTS3162, described herein-
above, which targets the 3'-end of the DMPK transcript.
Results are presented in Table 11 as percent inhibition of
DMPK, relative to untreated control cells.
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[0334] The tested antisense oligonucleotides demonstrated
dose-dependent inhibition of DMPK mRNA levels under the
conditions specified above.

TABLE 10

Dose-dependent antisense inhibition of DMPK
mRNA in DM1 fibroblast cells with RTS3164

ISIS 9.4 18.8 375 75.0 150.0  300.0 ICs,
No. M M nM M nM nM (M)
299471 10 25 31 47 61 73 86.3
444401 8 27 41 60 67 74 64.3
444404 10 21 31 43 55 73 100.0
444436 7 17 36 64 68 70 72.3
445569 19 31 41 59 46 77 72.2
TABLE 11
Dose-dependent antisense inhibition of DMPK
mRNA in DM1 fibroblast cells with RTS3162
ISIS 9.4 18.8 375 75.0 150.0  300.0 ICse
No M M nM M nM nM (M)
299471 7 25 29 46 48 69 115.3
444401 20 34 52 72 83 89 35.8
444404 5 20 28 42 54 77 98.8
444436 12 15 27 61 68 75 74.3
445569 5 25 33 53 50 76 89.6
Example 7

Antisense Inhibition of Human DMPK in Human
Skeletal Muscle Cells (hSKMc)

[0335] Antisense oligonucleotides targeted to a human
DMPK nucleic acid were tested for their effect on DMPK
RNA transcript in vitro. Cultured hSKMc at a density of
20,000 cells per well were transfected using electroporation
with 10,000 nM antisense oligonucleotide. After approxi-
mately 24 hours, RNA was isolated from the cells and DMPK
transcript levels were measured by quantitative real-time
PCR. DMPK RNA transcript levels were adjusted according
to total RNA content, as measured by RIBOGREEN®.
Results are presented as percent inhibition of DMPK, relative
to untreated control cells.

[0336] The antisense oligonucleotides in Tables 12 and 13
are 5-10-5 gapmers, where the gap segment comprises ten
2'-deoxynucleosides and each wing segment comprises five
2'-MOE nucleosides. The internucleoside linkages through-
out each gapmer are phosphorothioate (P—S) linkages. All
cytosine residues throughout each gapmer are 5-methylcy-
tosines. ‘Target start site’ indicates the 5'-most nucleoside to
which the antisense oligonucleotide is targeted in the human
genomic gene sequence. ‘Target stop site’ indicates the
3'-most nucleoside to which the antisense oligonucleotide is
targeted in the human genomic sequence. All the antisense
oligonucleotides listed in Table 12 target SEQ ID NO: 1
(GENBANK Accession No. NM__001081560.1). All the
antisense oligonucleotides listed in Table 13 target SEQ ID
NO: 2 (the complement of GENBANK Accession No.
NT 011109.15 truncated from nucleotides 18540696 to
18555106).

[0337] Several of the antisense oligonucleotides demon-
strated significant inhibition of DMPK mRNA levels under
the conditions specified above.
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TABLE 12-continued

Inhibition of human DMPK RNA transcript in

Inhibition of human DMPK RNA transcript in

hSKMc by 5-10-5 gapmerg targeting SEQ ID NO: 1 hSKMc by 5-10-5 gapmerg targeting SEQ ID NO: 1

Target Target % SEQ Target Target % SEQ
Start Stop ISIS inhi- ID Start Stop ISIS inhi- 1ID
Site Site No Sequence bition NO. Site Site No Sequence bition NO.
124 143 502369 GCCTGGCAGCCCCTGTCCAG 16 160 203 222 502404 CGCACCTCGGCTGACATGTT 80 195
125 144 502370 GGCCTGGCAGCCCCTGTCCA 58 161 204 223 502405 CCGCACCTCGGCTGACATGT 80 196
126 145 502371 GGGCCTGGCAGCCCCTGTCC 62 162 205 224 502406 GCCGCACCTCGGCTGACATG 79 197
169 188 502372 ATGGCCCCTCCCCGGGCCGG 41 163 206 225 502407 AGCCGCACCTCGGCTGACAT 74 198
170 189 502373 CATGGCCCCTCCCCGGGCCG 29 164 207 226 502408 CAGCCGCACCTCGGCTGACA 66 199
171 190 502374 CCATGGCCCCTCCCCGGGCC 34 165 208 227 502409 TCAGCCGCACCTCGGCTGAC 15 200
172 191 502375 ACCATGGCCCCTCCCCGGGTC 60 166 209 228 502410 CTCAGCCGCACCTCGGCTGA 32 201
173 192 502376 CACCATGGCCCCTCCCCGGG 68 167 210 229 502411 CCTCAGCCGCACCTCGGCTG 65 202
174 193 502377 GCACCATGGCCCCTCCCCGG 75 168 211 230 502412 GCCTCAGCCGCACCTCGGCT 81 203
175 194 502378 AGCACCATGGCCCCTCCCCG 65 169 232 251 502413 CCAACACCAGCTGCTGGAGC 90 204
176 195 502379 CAGCACCATGGCCCCTCCCC 63 170 233 252 502414 TCCAACACCAGCTGCTGGAG 78 205
177 196 502380 GCAGCACCATGGCCCCTCCC 73 171 234 253 502415 GTCCAACACCAGCTGCTGGA 84 206
178 197 502381 GGCAGCACCATGGCCCCTCC 80 172 236 255 502416 GGGTCCAACACCAGCTGCTG 69 207
180 199 502382 CAGGCAGCACCATGGCCCCT 82 173 257 276 502417 GGCTCCAGCCCCAGGAAGCC 46 208
181 200 502383 ACAGGCAGCACCATGGCCCC 72 174 258 277 502418 GGGCTCCAGCCCCAGGAAGC 28 209
183 202 502384 GGACAGGCAGCACCATGGCC 70 175 276 295 502419 CAGGAGAAGGTCGAGCAGGG 41 210
184 203 502385 TGGACAGGCAGCACCATGGC 71 176 278 297 502420 CCCAGGAGAAGGTCGAGCAG 71 211
185 204 502386 TTGGACAGGCAGCACCATGG 73 177 279 298 502421 GCCCAGGAGAAGGTCGAGCA 85 212
186 205 502387 GTTGGACAGGCAGCACCATG 73 178 280 299 451363 CGCCCAGGAGAAGGTCGAGC 84 213
187 206 502388 TGTTGGACAGGCAGCACCAT 60 179 281 300 502422 ACGCCCAGGAGAAGGTCGAG 67 214
188 207 502389 ATGTTGGACAGGCAGCACCA 75 180 317 336 502423 TCCTGGGCCAGTTCGGAGGC 58 215
189 208 502390 CATGTTGGACAGGCAGCACC 81 181 318 337 502424 GTCCTGGGCCAGTTCGGAGG 71 216
190 209 502391 ACATGTTGGACAGGCAGCAC 67 182 319 338 502425 TGTCCTGGGCCAGTTCGGAG 69 217
191 210 502392 GACATGTTGGACAGGCAGCA 71 183 320 339 502426 TTGTCCTGGGCCAGTTCGGA 71 218
192 211 502393 TGACATGTTGGACAGGCAGC 81 184 321 340 502427 CTTGTCCTGGGCCAGTTCGG 66 219
193 212 502394 CTGACATGTTGGACAGGCAG 76 185 322 341 502428 ACTTGTCCTGGGCCAGTTCG 59 220
194 213 502395 GCTGACATGTTGGACAGGCA 70 186 323 342 502429 TACTTGTCCTGGGCCAGTTC 75 221
195 214 502396 GGCTGACATGTTGGACAGGC 77 187 324 343 502430 GTACTTGTCCTGGGCCAGTT 78 222
196 215 502397 CGGCTGACATGTTGGACAGG 74 188 325 344 502431 CGTACTTGTCCTGGGCCAGT 74 223
197 216 502398 TCGGCTGACATGTTGGACAG 63 189 343 362 502432 ACTGCAAGAAGTCGGCCACG 73 224
198 217 502399 CTCGGCTGACATGTTGGACA 80 190 345 364 502433 CCACTGCAAGAAGTCGGCCA 65 225
199 218 502400 CCTCGGCTGACATGTTGGAC 71 191 346 365 451364 CCCACTGCAAGAAGTCGGCC 32 226
200 219 502401 ACCTCGGCTGACATGTTGGA 64 192 347 366 502434 GCCCACTGCAAGAAGTCGGC 70 227
201 220 502402 CACCTCGGCTGACATGTTGG 71 193 348 367 502435 CGCCCACTGCAAGAAGTCGG 61 228
202 221 502403 GCACCTCGGCTGACATGTTG 77 194 349 368 502436 CCGCCCACTGCAAGAAGTCG 54 229
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350 369 502437 TCCGCCCACTGCAAGAAGTC 40 230 386 405 502472 TGCAGTCGGACCTCCTTAAG 60 265
351 370 502438 CTCCGCCCACTGCAAGAAGT 33 231 412 431 502473 CCTTCAGAATCTCGAAGTCG 67 266
352 371 502439 GCTCCGCCCACTGCAAGAAG 23 232 413 432 502474 ACCTTCAGAATCTCGAAGTC 50 267
353 372 502440 GGCTCCGCCCACTGCAAGAA 23 233 415 434 502475 TCACCTTCAGAATCTCGAAG 54 268
354 373 502441 GGGCTCCGCCCACTGCAAGA 17 234 416 435 502476 ATCACCTTCAGAATCTCGAA 38 269
355 374 502442 TGGGCTCCGCCCACTGCAAG 22 235 417 436 502477 GATCACCTTCAGAATCTCGA 35 270
356 375 502443 ATGGGCTCCGCCCACTGCAA 14 236 419 438 502478 CCGATCACCTTCAGAATCTC 52 271
357 376 502444 GATGGGCTCCGCCCACTGCA 43 237 420 439 502479 TCCGATCACCTTCAGAATCT 50 272
358 377 502445 CGATGGGCTCCGCCCACTGC 37 238 421 440 502480 GTCCGATCACCTTCAGAATC 44 273
359 378 502446 ACGATGGGCTCCGCCCACTG 0 239 422 441 502481 CGTCCGATCACCTTCAGAAT 41 274
360 379 502447 CACGATGGGCTCCGCCCACT 59 240 467 486 502482 CCCGTCTGCTTCATCTTCAC 67 275
361 380 502448 CCACGATGGGCTCCGCCCAC 69 241 468 487 502483 GCCCGTCTGCTTCATCTTCA 76 276
362 381 502449 ACCACGATGGGCTCCGCCCA 63 242 469 488 502484 GGCCCGTCTGCTTCATCTTC 57 277
363 382 502450 CACCACGATGGGCTCCGCCC 73 243 470 489 502485 TGGCCCGTCTGCTTCATCTT 64 278
364 383 502451 TCACCACGATGGGCTCCGCC 77 244 471 490 502486 CTGGCCCGTCTGCTTCATCT 64 279
365 384 502452 CTCACCACGATGGGCTCCGC 66 245 472 491 502487 CCTGGCCCGTCTGCTTCATC 73 280
366 385 502453 CCTCACCACGATGGGCTCCG 81 246 473 492 502488 ACCTGGCCCGTCTGCTTCAT 64 281
367 386 502454 GCCTCACCACGATGGGCTCC 77 247 474 493 502489 CACCTGGCCCGTCTGCTTCA 80 282
368 387 502455 AGCCTCACCACGATGGGCTC 63 248 475 494 502490 ACACCTGGCCCGTCTGCTTC 71 283
369 388 502456 AAGCCTCACCACGATGGGCT 70 249 476 495 502491 TACACCTGGCCCGTCTGCTT 74 284
370 389 502457 TAAGCCTCACCACGATGGGC 78 250 497 516 502492 TTGTTCATGATCTTCATGGC 56 285
371 390 502458 TTAAGCCTCACCACGATGGG 76 251 499 518 502493 ACTTGTTCATGATCTTCATG 23 286
372 391 502459 CTTAAGCCTCACCACGATGG 78 252 500 519 502494 CACTTGTTCATGATCTTCAT 43 287
373 392 502460 CCTTAAGCCTCACCACGATG 68 253 501 520 502495 CCACTTGTTCATGATCTTCA 43 288
374 393 502461 TCCTTAAGCCTCACCACGAT 67 254 502 521 502496 CCCACTTGTTCATGATCTTC 47 289
375 394 502462 CTCCTTAAGCCTCACCACGA 84 255 503 522 502497 TCCCACTTGTTCATGATCTT 34 290
376 395 502463 CCTCCTTAAGCCTCACCACG 76 256 504 523 502498 GTCCCACTTGTTCATGATCT 34 291
377 396 502464 ACCTCCTTAAGCCTCACCAC 64 257 505 524 502499 TGTCCCACTTGTTCATGATC 27 292
378 397 502465 GACCTCCTTAAGCCTCACCA 72 258 506 525 502500 ATGTCCCACTTGTTCATGAT 23 293
379 398 502466 GGACCTCCTTAAGCCTCACC 69 259 507 526 502501 CATGTCCCACTTGTTCATGA 51 294
380 399 502467 CGGACCTCCTTAAGCCTCAC 81 260 508 527 502502 GCATGTCCCACTTGTTCATG 20 295
381 400 502468 TCGGACCTCCTTAAGCCTCA 78 261 509 528 502503 AGCATGTCCCACTTGTTCAT 52 296
382 401 502469 GTCGGACCTCCTTAAGCCTC 57 262 510 529 502504 CAGCATGTCCCACTTGTTCA 72 297
384 403 502470 CAGTCGGACCTCCTTAAGCC 62 263 511 530 502505 TCAGCATGTCCCACTTGTTC 70 298
385 404 502471 GCAGTCGGACCTCCTTAAGC 45 264 512 531 502506 TTCAGCATGTCCCACTTGTT 53 299
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513 532 502507 CTTCAGCATGTCCCACTTGT 52 300 941 960 502542 GTCCCAGGCCCACCGCCCAC 84 335
514 533 502508 TCTTCAGCATGTCCCACTTG 45 301 942 961 502543 TGTCCCAGGCCCACCGCCCA 85 336
516 535 502509 CCTCTTCAGCATGTCCCACT 68 302 943 962 502544 CTGTCCCAGGCCCACCGCCC 65 337
517 536 502510 CCCTCTTCAGCATGTCCCAC 68 303 944 963 502545 CCTGTCCCAGGCCCACCGCC 81 338
518 537 502511 CCCCTCTTCAGCATGTCCCA 79 304 945 964 502546 GCCTGTCCCAGGCCCACCGC 90 339
519 538 502512 GCCCCTCTTCAGCATGTCCC 85 305 946 965 502547 TGCCTGTCCCAGGCCCACCG 85 340
520 539 502513 CGCCCCTCTTCAGCATGTCC 84 306 947 966 502548 CTGCCTGTCCCAGGCCCACC 89 341
521 540 502514 TCGCCCCTCTTCAGCATGTC 80 307 948 967 502549 GCTGCCTGTCCCAGGCCCAC 91 342
522 541 502515 CTCGCCCCTCTTCAGCATGT 82 308 949 968 502550 AGCTGCCTGTCCCAGGCCCA 94 343
523 542 502516 CCTCGCCCCTCTTCAGCATG 78 309 950 969 502551 TAGCTGCCTGTCCCAGGCCC 92 344
524 543 502517 ACCTCGCCCCTCTTCAGCAT 73 310 951 970 502552 GTAGCTGCCTGTCCCAGGCC 88 345
525 544 502518 CACCTCGCCCCTCTTCAGCA 76 311 952 971 502553 CGTAGCTGCCTGTCCCAGGC 85 346
526 545 502519 ACACCTCGCCCCTCTTCAGC 79 312 953 972 502554 CCGTAGCTGCCTGTCCCAGG 83 347
527 546 502520 GACACCTCGCCCCTCTTCAG 73 313 954 973 502555 CCCGTAGCTGCCTGTCCCAG 64 348
821 840 502521 GCCAGGCGGATGTGGCCACA 57 314 955 974 502556 GCCCGTAGCTGCCTGTCCCA 83 349
868 887 502522 ACCGCACCGTTCCATCTGCC 62 315 956 975 502557 GGCCCGTAGCTGCCTGTCCC 89 350
869 888 502523 GACCGCACCGTTCCATCTGC 29 316 1004 1023 502558 TAGAACATTTCATAGGCGAA 68 351
923 942 502524 ACAGCCTGCAGGATCTCGGG 86 317 1042 1061 502559 TCTCCGCCGTGGAATCCGCG 75 352
924 943 502525 CACAGCCTGCAGGATCTCGG 81 318 1043 1062 502560 GTCTCCGCCGTGGAATCCGC 79 353
925 944 502526 CCACAGCCTGCAGGATCTCG 83 319 1044 1063 502561 GGTCTCCGCCGTGGAATCCG 66 354
926 945 502527 CCCACAGCCTGCAGGATCTC 84 320 1045 1064 502562 AGGTCTCCGCCGTGGAATCC 50 355
927 946 502528 GCCCACAGCCTGCAGGATCT 91 321 1046 1065 502563 TAGGTCTCCGCCGTGGAATC 71 356
928 947 502529 CGCCCACAGCCTGCAGGATC 90 322 1067 1086 502564 TTGTAGTGGACGATCTTGCC 68 357
929 948 502530 CCGCCCACAGCCTGCAGGAT 82 323 1068 1087 502565 CTTGTAGTGGACGATCTTGC 70 358
930 949 502531 ACCGCCCACAGCCTGCAGGA 83 324 1069 1088 502566 CCTTGTAGTGGACGATCTTG 61 359
931 950 502532 CACCGCCCACAGCCTGCAGG 85 325 1070 1089 502567 TCCTTGTAGTGGACGATCTT 72 360
932 951 502533 CCACCGCCCACAGCCTGCAG 84 326 1071 1090 502568 CTCCTTGTAGTGGACGATCT 75 361
933 952 502534 CCCACCGCCCACAGCCTGCA 80 327 1072 1091 502569 GCTCCTTGTAGTGGACGATC 75 362
934 953 502535 GCCCACCGCCCACAGCCTGC 90 328 1073 1092 502570 TGCTCCTTGTAGTGGACGAT 83 363
935 954 502536 GGCCCACCGCCCACAGCCTG 94 329 1074 1093 502571 GTGCTCCTTGTAGTGGACGA 72 364
936 955 502537 AGGCCCACCGCCCACAGCCT 88 330 1075 1094 502572 GGTGCTCCTTGTAGTGGACG 66 365
937 956 502538 CAGGCCCACCGCCCACAGCC 91 331 1076 1095 502573 AGGTGCTCCTTGTAGTGGAC 51 366
938 957 502539 CCAGGCCCACCGCCCACAGC 73 332 1077 1096 502574 GAGGTGCTCCTTGTAGTGGA 46 367
939 958 502540 CCCAGGCCCACCGCCCACAG 86 333 1078 1097 502575 AGAGGTGCTCCTTGTAGTGG 70 368
940 959 502541 TCCCAGGCCCACCGCCCACA 88 334 1079 1098 502576 GAGAGGTGCTCCTTGTAGTG 47 369
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1080 1099 502577 AGAGAGGTGCTCCTTGTAGT 65 370 1212 1231 502612 GAGGCCAAAGAAGAAGGGAT 73 405
1081 1100 502578 GAGAGAGGTGCTCCTTGTAG 45 371 1213 1232 502613 CGAGGCCAARAGAAGAAGGGA 75 406
1082 1101 502579 AGAGAGAGGTGCTCCTTGTA 63 372 1214 1233 502614 TCGAGGCCAAAGAAGAAGGG 75 407
1083 1102 502580 CAGAGAGAGGTGCTCCTTGT 77 373 1215 1234 502615 GTCGAGGCCAAAGAAGAAGG 83 408
1085 1104 502581 GGCAGAGAGAGGTGCTCCTT 70 374 1216 1235 502616 AGTCGAGGCCAAAGAAGAAG 58 409
1086 1105 502582 CGGCAGAGAGAGGTGCTCCT 80 375 1217 1236 502617 CAGTCGAGGCCAAAGAAGAA 52 410
1087 1106 502583 GCGGCAGAGAGAGGTGCTCC 62 376 1218 1237 502618 CCAGTCGAGGCCAAAGAAGA 68 411
1088 1107 502584 AGCGGCAGAGAGAGGTGCTC 44 377 1219 1238 502619 CCCAGTCGAGGCCAAAGAAG 78 412
1089 1108 502585 CAGCGGCAGAGAGAGGTGCT 78 378 1220 1239 502620 TCCCAGTCGAGGCCAAAGAA 66 413
1090 1109 502586 CCAGCGGCAGAGAGAGGTGC 71 379 1221 1240 502621 ATCCCAGTCGAGGCCAAAGA 75 414
1165 1184 502587 GGCCCAGCCGTGTCTCCGGG 77 380 1222 1241 502622 CATCCCAGTCGAGGCCAAAG 70 415
1166 1185 502588 CGGCCCAGCCGTGTCTCCGG 69 381 1223 1242 502623 CCATCCCAGTCGAGGCCAAA 81 416
1167 1186 502589 CCGGCCCAGCCGTGTCTCCG 70 382 1224 1243 502624 ACCATCCCAGTCGAGGCCAA 82 417
1168 1187 502590 CCCGGCCCAGCCGTGTCTCC 75 383 1225 1244 502625 GACCATCCCAGTCGAGGCCA 88 418
1169 1188 502591 CCCCGGCCCAGCCGTGTCTC 77 384 1226 1245 502626 AGACCATCCCAGTCGAGGCC 79 419
1170 1189 502592 ACCCCGGCCCAGCCGTGTCT 73 385 1227 1246 502627 GAGACCATCCCAGTCGAGGC 82 420
1171 1190 502593 CACCCCGGCCCAGCCGTGTC 84 386 1228 1247 502628 GGAGACCATCCCAGTCGAGG 60 421
1172 1191 502594 CCACCCCGGCCCAGCCGTGT 78 387 1263 1282 502629 TTCGAAATCCGGTGTAAAGG 84 422
1173 1192 502595 TCCACCCCGGCCCAGCCGTG 71 388 1264 1283 502630 CTTCGAAATCCGGTGTAAAG 57 423
1174 1193 502596 CTCCACCCCGGCCCAGCCGT 81 389 1265 1284 502631 CCTTCGAAATCCGGTGTAAA 64 424
1175 1194 502597 GCTCCACCCCGGCCCAGCCG 86 390 1266 1285 502632 ACCTTCGAAATCCGGTGTAA 73 425
1176 1195 502598 TGCTCCACCCCGGCCCAGCC 83 391 1267 1286 502633 CACCTTCGAAATCCGGTGTA 77 426
1177 1196 502599 CTGCTCCACCCCGGCCCAGC 88 392 1268 1287 502634 GCACCTTCGAAATCCGGTGT 59 427
1199 1218 502600 AAGGGATGTGTCCGGAAGTC 60 393 1269 1288 502635 GGCACCTTCGAAATCCGGTG 85 428
1200 1219 502601 GAAGGGATGTGTCCGGAAGT 58 394 1270 1289 502636 TGGCACCTTCGAAATCCGGT 86 429
1201 1220 502602 AGAAGGGATGTGTCCGGAAG 63 395 1271 1290 502637 GTGGCACCTTCGAAATCCGG 74 430
1202 1221 502603 AAGAAGGGATGTGTCCGGAA 62 396 1272 1291 502638 GGTGGCACCTTCGAAATCCG 79 431
1203 1222 502604 GAAGAAGGGATGTGTCCGGA 61 397 1273 1292 502639 CGGTGGCACCTTCGAAATCC 85 432
1204 1223 502605 AGAAGAAGGGATGTGTCCGG 62 398 1274 1293 502640 TCGGTGGCACCTTCGAAATC 71 433
1205 1224 502606 AAGAAGAAGGGATGTGTCCG 56 399 1275 1294 502641 GTCGGTGGCACCTTCGAAAT 88 434
1206 1225 502607 AAAGAAGAAGGGATGTGTCC 58 400 1276 1295 502642 TGTCGGTGGCACCTTCGAAA 89 435
1207 1226 502608 CAAAGAAGAAGGGATGTGTC 50 401 1277 1296 502643 GTGTCGGTGGCACCTTCGAA 88 436
1208 1227 502609 CCAAAGAAGAAGGGATGTGT 61 402 1278 1297 502644 TGTGTCGGTGGCACCTTCGA 87 437
1210 1229 502610 GGCCAAAGAAGAAGGGATGT 73 403 1279 1298 502645 ATGTGTCGGTGGCACCTTCG 88 438
1211 1230 502611 AGGCCAAAGAAGAAGGGATG 56 404 1280 1299 502646 CATGTGTCGGTGGCACCTTC 88 439
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1281 1300 502647 GCATGTGTCGGTGGCACCTT 91 440 1710 1729 502682 TAGGTCCCGGTTCCGAGCCT 83 475
1282 1301 502648 TGCATGTGTCGGTGGCACCT 87 441 1711 1730 502683 CTAGGTCCCGGTTCCGAGCC 81 476
1283 1302 502649 TTGCATGTGTCGGTGGCACC 86 442 1712 1731 502684 TCTAGGTCCCGGTTCCGAGC 74 477
1284 1303 502650GTTGCATGTGTCGGTGGCAC 83 443 1713 1732 502685 CTCTAGGTCCCGGTTCCGAG 78 478
1285 1304 502651 AGTTGCATGTGTCGGTGGCA 81 444 1714 1733 502686 CCTCTAGGTCCCGGTTCCGA 75 479
1286 1305 502652 AAGTTGCATGTGTCGGTGGC 79 445 1715 1734 502687 GCCTCTAGGTCCCGGTTCCG 80 480
1287 1306 502653 GAAGTTGCATGTGTCGGTGG 58 446 1743 1762 502688 CATCCGCTCCTGCAACTGCC 89 481
1288 1307 502654 CGAAGTTGCATGTGTCGGTG 85 447 1744 1763 502689 CCATCCGCTCCTGCAACTGC 81 482
1290 1309 502655 GTCGAAGTTGCATGTGTCGG 77 448 1745 1764 502690 TCCATCCGCTCCTGCAACTG 71 483
1291 1310 502656 AGTCGAAGTTGCATGTGTCG 79 449 1746 1765 502691 CTCCATCCGCTCCTGCAACT 75 484
1292 1311 502657 AAGTCGAAGTTGCATGTGTC 74 450 1747 1766 502692 ACTCCATCCGCTCCTGCAAC 64 485
1293 1312 502658 CAAGTCGAAGTTGCATGTGT 82 451 1748 1767 502693 AACTCCATCCGCTCCTGCAA 52 486
1294 1313 502659 CCAAGTCGAAGTTGCATGTG 82 452 1749 1768 502694 CAACTCCATCCGCTCCTGCA 45 487
1295 1314 502660 ACCAAGTCGAAGTTGCATGT 70 453 1751 1770 502695 AGCAACTCCATCCGCTCCTG 78 488
1296 1315 502661 CACCAAGTCGAAGTTGCATG 76 454 1752 1771 502696 CAGCAACTCCATCCGCTCCT 64 489
1297 1316 502662 CCACCAAGTCGAAGTTGCAT 79 455 1753 1772 502697 GCAGCAACTCCATCCGCTCC 56 490
1298 1317 502663 TCCACCAAGTCGAAGTTGCA 68 456 1774 1793 502698 CAGCTGTGGCTCCCTCTGCC 60 491
1299 1318 502664 CTCCACCAAGTCGAAGTTGC 71 457 1775 1794 502699 ACAGCTGTGGCTCCCTCTGC 45 492
1300 1319 502665 CCTCCACCAAGTCGAAGTTG 67 458 1776 1795 502700 GACAGCTGTGGCTCCCTCTG 49 493
1301 1320 502666 TCCTCCACCAAGTCGAAGTT 70 459 1777 1796 502701 TGACAGCTGTGGCTCCCTCT 26 494
1302 1321 502667 GTCCTCCACCAAGTCGAAGT 80 460 1778 1797 502702 GTGACAGCTGTGGCTCCCTC 32 495
1303 1322 502668 CGTCCTCCACCAAGTCGAAG 76 461 1779 1798 502703 CGTGACAGCTGTGGCTCCCT 28 496
1304 1323 502669 CCGTCCTCCACCAAGTCGAA 78 462 1780 1799 502704 CCGTGACAGCTGTGGCTCCC 35 497
1305 1324 502670 CCCGTCCTCCACCAAGTCGA 83 463 1781 1800 502705 CCCGTGACAGCTGTGGCTCC 33 498
1306 1325 502671 GCCCGTCCTCCACCAAGTCG 76 464 1782 1801 502706 CCCCGTGACAGCTGTGGCTC 53 499
1307 1326 502672 AGCCCGTCCTCCACCAAGTC 72 465 1783 1802 502707 CCCCCGTGACAGCTGTGGCT 39 500
1308 1327 502673 GAGCCCGTCCTCCACCAAGT 71 466 1784 1803 502708 ACCCCCGTGACAGCTGTGGC 53 501
1309 1328 502674 TGAGCCCGTCCTCCACCAAG 60 467 1785 1804 502709 GACCCCCGTGACAGCTGTGG 51 502
1702 1721 502675 GGTTCCGAGCCTCTGCCTCG 44 468 1786 1805 502710 GGACCCCCGTGACAGCTGTG 58 503
1703 1722 502676 CGGTTCCGAGCCTCTGCCTC 74 469 1787 1806 502711 GGGACCCCCGTGACAGCTGT 71 504
1704 1723 502677 CCGGTTCCGAGCCTCTGCCT 72 470 1814 1833 502712 GAAGGTGGATCCGTGGCCCG 73 505
1705 1724 502678 CCCGGTTCCGAGCCTCTGCC 73 471 1815 1834 502713 GGAAGGTGGATCCGTGGCCC 70 506
1706 1725 502679 TCCCGGTTCCGAGCCTCTGC 84 472 1816 1835 502714 GGGAAGGTGGATCCGTGGCC 72 507
1707 1726 502680GTCCCGGTTCCGAGCCTCTG 66 473 1817 1836 502715 TGGGAAGGTGGATCCGTGGC 50 508
1709 1728 502681 AGGTCCCGGTTCCGAGCCTC 82 474 1818 1837 502716 ATGGGAAGGTGGATCCGTGG 62 509
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1819 1838 502717 GATGGGAAGGTGGATCCGTG 75 510 1910 1929 502750 ACCCTGGCAGGGAGCAGCAG 52 545
1821 1840 502718 TAGATGGGAAGGTGGATCCG 52 511 1911 1930 502751 GACCCTGGCAGGGAGCAGCA 77 546
1822 1841 502719 CTAGATGGGAAGGTGGATCC 56 512 1912 1931 502752 GGACCCTGGCAGGGAGCAGC 0 547
1823 1842 502720 TCTAGATGGGAAGGTGGATC 21 513 1919 1938 502753 GGCCTAGGGACCCTGGCAGG 39 548
1824 1843 502721 ATCTAGATGGGAAGGTGGAT 34 514 1920 1939 502754 AGGCCTAGGGACCCTGGCAG 35 549
1826 1845 502722 CCATCTAGATGGGAAGGTGG 43 515 1922 1941 502755 CCAGGCCTAGGGACCCTGGC 44 550
1827 1846 502723 GCCATCTAGATGGGAAGGTG 17 516 1923 1942 502756 GCCAGGCCTAGGGACCCTGG 60 551
1828 1847 451383 GGCCATCTAGATGGGAAGGT 0 517 1924 1943 502757 GGCCAGGCCTAGGGACCCTG 58 552
1863 1882 502724 CACCAGCGGGCACTGGCCCA 51 518 1925 1944 502758 AGGCCAGGCCTAGGGACCCT 57 553
1864 1883 502725 CCACCAGCGGGCACTGGCCC 55 519 1926 1945 502759 TAGGCCAGGCCTAGGGACCC 52 554
1865 1884 502726 CCCACCAGCGGGCACTGGCC 61 520 1927 1946 502760 ATAGGCCAGGCCTAGGGACC 51 555
1866 1885 502727 CCCCACCAGCGGGCACTGGC 43 521 1928 1947 502761 GATAGGCCAGGCCTAGGGAC 41 556
1868 1887 502728 GGCCCCACCAGCGGGCACTG 16 522 1929 1948 502762 CGATAGGCCAGGCCTAGGGA 69 557
1869 1888 502729 TGGCCCCACCAGCGGGCACT 43 523 1930 1949 502763 CCGATAGGCCAGGCCTAGGG 80 558
1870 1889 502730 CTGGCCCCACCAGCGGGCAC 43 524 1931 1950 502764 TCCGATAGGCCAGGCCTAGG 78 559
1871 1890 502731 CCTGGCCCCACCAGCGGGCA 41 525 1932 1951 502765 CTCCGATAGGCCAGGCCTAG 89 560
1872 1891 502732 GCCTGGCCCCACCAGCGGGC 30 526 1933 1952 502766 CCTCCGATAGGCCAGGCCTA 79 561
1874 1893 502733 GGGCCTGGCCCCACCAGCGG 66 527 1934 1953 502767 GCCTCCGATAGGCCAGGCCT 73 562
1892 1911 502734 AGGTGGCGGCGGTGCATGGG 31 528 1936 1955 502768 GCGCCTCCGATAGGCCAGGC 83 563
1893 1912 502735 CAGGTGGCGGCGGTGCATGG 23 529 1952 1971 502769 AACAGGAGCAGGGAAAGCGC 83 564
1894 1913 502736 GCAGGTGGCGGCGGTGCATG 57 530 1953 1972 502770 GAACAGGAGCAGGGAAAGCG 70 565
1895 1914 502737 AGCAGGTGGCGGCGGTGCAT 54 531 1954 1973 502771 CGAACAGGAGCAGGGAAAGC 43 566
1896 1915 502738 CAGCAGGTGGCGGCGGTGCA 61 532 1955 1974 502772 GCGAACAGGAGCAGGGAAAG 47 567
1897 1916 502739 GCAGCAGGTGGCGGCGGTGC 57 533 1956 1975 502773 GGCGAACAGGAGCAGGGAAA 61 568
1898 1917 502740 AGCAGCAGGTGGCGGCGGTG 36 534 1957 1976 502774 CGGCGAACAGGAGCAGGGAA 74 569
1899 1918 502741 GAGCAGCAGGTGGCGGCGGT 53 535 1958 1977 502775 ACGGCGAACAGGAGCAGGGA 60 570
1900 1919 502742 GGAGCAGCAGGTGGCGGCGG 39 536 1959 1978 502776 AACGGCGAACAGGAGCAGGG 86 571
1901 1920 502743 GGGAGCAGCAGGTGGCGGCG 36 537 1960 1979 502777 CAACGGCGAACAGGAGCAGG 84 572
1902 1921 502744 AGGGAGCAGCAGGTGGCGGC 62 538 1981 2000 502778 GGGCGGCGGCACGAGACAGA 80 573
1903 1922 502745 CAGGGAGCAGCAGGTGGCGG 56 539 1982 2001 502779 AGGGCGGCGGCACGAGACAG 76 574
1904 1923 502746 GCAGGGAGCAGCAGGTGGCG 58 540 1983 2002 502780 CAGGGCGGCGGCACGAGACA 58 575
1905 1924 502747 GGCAGGGAGCAGCAGGTGGC 65 541 1984 2003 502781 CCAGGGCGGCGGCACGAGAC 80 576
1906 1925 502748 TGGCAGGGAGCAGCAGGTGG 47 542 1985 2004 502782 CCCAGGGCGGCGGCACGAGA 59 577
1907 1926 502749 CTGGCAGGGAGCAGCAGGTG 41 543 1986 2005 502783 GCCCAGGGCGGCGGCACGAG 68 578
1909 1928 451432 CCCTGGCAGGGAGCAGCAGG 53 544 1987 2006 502784 AGGCCAGGGCGGCGGCACGA 75 579
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1988 2007 502785 CAGCCCAGGGCGGCGGCACG 76 580

2089 2108 502807 GCCCCGGAGTCGAAGACAGT 82 602
1989 2008 502786 GCAGCCCAGGGCGGCGGCAC 70 581

2090 2109 502808 GGCCCCGGAGTCGAAGACAG 73 603
2026 2045 502787 CTGCGGTGAGTTGGCCGGCG 68 582

2091 2110 502809 GGGCCCCGGAGTCGAAGACA 67 604
2027 2046 502788 ACTGCGGTGAGTTGGCCGGC 67 583

2143 2162 502810 AGGCGGTGGGCGCGGCTTCT 73 605
2028 2047 502789 GACTGCGGTGAGTTGGCCGG 58 584

2144 2163 502811 CAGGCGGTGGGCGCGGCTTC 57 606
2029 2048 502790 AGACTGCGGTGAGTTGGCCG 71 585

2145 2164 502812 GCAGGCGGTGGGCGCGGCTT 69 607
2030 2049 502791 CAGACTGCGGTGAGTTGGCC 70 586

2147 2166 502813 TGGCAGGCGGTGGGCGCGGTC 73 608
2031 2050 502792 CCAGACTGCGGTGAGTTGGC 79 587

2149 2168 502814 ACTGGCAGGCGGTGGGCGCG 56 609
2032 2051 502793 GCCAGACTGCGGTGAGTTGG 76 588

2151 2170 502815 GAACTGGCAGGCGGTGGGCG 71 610
2033 2052 502794 CGCCAGACTGCGGTGAGTTG 66 589

2152 2171 502816 TGAACTGGCAGGCGGTGGGC 80 611
2077 2096 502795 AAGACAGTTCTAGGGTTCAG 87 590

2154 2173 502817 TGTGAACTGGCAGGCGGTGG 85 612
2078 2097 502796 GAAGACAGTTCTAGGGTTCA 78 591

2187 2206 502818 TGGAGCTGGGCGGAGACCCA 55 613
2079 2098 502797 CGAAGACAGTTCTAGGGTTC 85 592

2189 2208 502819 ACTGGAGCTGGGCGGAGACC 53 614
2080 2099 502798 TCGAAGACAGTTCTAGGGTT 78 593

2190 2209 502820 GACTGGAGCTGGGCGGAGAC 55 615
2081 2100 502799 GTCGAAGACAGTTCTAGGGT 92 594

2192 2211 502821 AGGACTGGAGCTGGGCGGAG 76 616
2082 2101 502800 AGTCGAAGACAGTTCTAGGG 85 595

2194 2213 502822 ACAGGACTGGAGCTGGGCGG 77 617
2083 2102 502801 GAGTCGAAGACAGTTCTAGG 83 596

2195 2214 502823 CACAGGACTGGAGCTGGGCG 74 618
2084 2103 502802 GGAGTCGAAGACAGTTCTAG 86 597

2196 2215 502824 TCACAGGACTGGAGCTGGGC 90 619
2085 2104 502803 CGGAGTCGAAGACAGTTCTA 91 598

2386 2405 502825 GCCTCAGCCTGGCCGAAAGA 80 620
2086 2105 502804 CCGGAGTCGAAGACAGTTCT 76 599

2387 2406 502826 GGCCTCAGCCTGGCCGAAAG 72 621
2087 2106 502805 CCCGGAGTCGAAGACAGTTC 90 600

2490 2509 444401 TTGCACTTTGCGAACCAACG 97 41
2088 2107 502806 CCCCGGAGTCGAAGACAGTT 83 601

TABLE 13
Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmers targeting SEQ ID NO: 2
Target Start Target Stop ISIS % SEQ

Site Site No Sequence inhibitionID NO.
503 522 502983 TGGTGGAGCCAAGCCCTCCC 83 622
561 580 502984 GGGCACCCTCAGAGCCTGAA 82 623

1197 1216 502369 GCCTGGCAGCCCCTGTCCAG 16 160

1198 1217 502370 GGCCTGGCAGCCCCTGTCCA 58 161

1199 1218 502371 GGGCCTGGCAGCCCCTGTCC 62 162

1242 1261 502372 ATGGCCCCTCCCCGGGCCGG 41 163

1243 1262 502373 CATGGCCCCTCCCCGGGCCG 29 164

1244 1263 502374 CCATGGCCCCTCCCCGGGCC 34 165
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Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop

ISIs

%
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SEQ

Site Site No Sequence inhibition ID NO.
1245 1264 502375 ACCATGGCCCCTCCCCGGGC 60 166
1246 1265 502376 CACCATGGCCCCTCCCCGGG 68 167
1247 1266 502377 GCACCATGGCCCCTCCCCGG 75 168
1248 1267 502378 AGCACCATGGCCCCTCCCCG 65 169
1249 1268 502379 CAGCACCATGGCCCCTCCCC 63 170
1250 1269 502380 GCAGCACCATGGCCCCTCCC 73 171
1251 1270 502381 GGCAGCACCATGGCCCCTCC 80 172
1253 1272 502382 CAGGCAGCACCATGGCCCCT 82 173
1254 1273 502383 ACAGGCAGCACCATGGCCCC 72 174
1256 1275 502384 GGACAGGCAGCACCATGGCC 70 175
1257 1276 502385 TGGACAGGCAGCACCATGGC 71 176
1258 1277 502386 TTGGACAGGCAGCACCATGG 73 177
1259 1278 502387 GTTGGACAGGCAGCACCATG 73 178
1260 1279 502388 TGTTGGACAGGCAGCACCAT 60 179
1261 1280 502389 ATGTTGGACAGGCAGCACCA 75 180
1262 1281 502390 CATGTTGGACAGGCAGCACC 81 181
1263 1282 502391 ACATGTTGGACAGGCAGCAC 67 182
1264 1283 502392 GACATGTTGGACAGGCAGCA 71 183
1265 1284 502393 TGACATGTTGGACAGGCAGC 81 184
1266 1285 502394 CTGACATGTTGGACAGGCAG 76 185
1267 1286 502395 GCTGACATGTTGGACAGGCA 70 186
1268 1287 502396 GGCTGACATGTTGGACAGGC 77 187
1269 1288 502397 CGGCTGACATGTTGGACAGG 74 188
1270 1289 502398 TCGGCTGACATGTTGGACAG 63 189
1271 1290 502399 CTCGGCTGACATGTTGGACA 80 190
1272 1291 502400 CCTCGGCTGACATGTTGGAC 71 191
1273 1292 502401 ACCTCGGCTGACATGTTGGA 64 192
1274 1293 502402 CACCTCGGCTGACATGTTGG 71 193
1275 1294 502403 GCACCTCGGCTGACATGTTG 77 194
1276 1295 502404 CGCACCTCGGCTGACATGTT 80 195
1277 1296 502405 CCGCACCTCGGCTGACATGT 80 196
1278 1297 502406 GCCGCACCTCGGCTGACATG 79 197
1279 1298 502407 AGCCGCACCTCGGCTGACAT 74 198
1280 1299 502408 CAGCCGCACCTCGGCTGACA 66 199
1281 1300 502409 TCAGCCGCACCTCGGCTGAC 15 200
1282 1301 502410 CTCAGCCGCACCTCGGCTGA 32 201
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Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop

ISIs

%
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SEQ

Site Site No Sequence inhibition ID NO.
1283 1302 502411 CCTCAGCCGCACCTCGGCTG 65 202
1284 1303 502412 GCCTCAGCCGCACCTCGGCT 81 203
1305 1324 502413 CCAACACCAGCTGCTGGAGC 90 204
1306 1325 502414 TCCAACACCAGCTGCTGGAG 78 205
1307 1326 502415 GTCCAACACCAGCTGCTGGA 84 206
1309 1328 502416 GGGTCCAACACCAGCTGCTG 69 207
1330 1349 502417 GGCTCCAGCCCCAGGAAGCC 46 208
1331 1350 502418 GGGCTCCAGCCCCAGGAAGC 28 209
1349 1368 502419 CAGGAGAAGGTCGAGCAGGG 41 210
1351 1370 502420 CCCAGGAGAAGGTCGAGCAG 71 211
1352 1371 502421 GCCCAGGAGAAGGTCGAGCA 85 212
1353 1372 451363 CGCCCAGGAGAAGGTCGAGC 84 213
1354 1373 502422 ACGCCCAGGAGAAGGTCGAG 67 214
1390 1409 502423 TCCTGGGCCAGTTCGGAGGC 58 215
1391 1410 502424 GTCCTGGGCCAGTTCGGAGG 71 216
1392 1411 502425 TGTCCTGGGCCAGTTCGGAG 69 217
1393 1412 502426 TTGTCCTGGGCCAGTTCGGA 71 218
1394 1413 502427 CTTGTCCTGGGCCAGTTCGG 66 219
1395 1414 502428 ACTTGTCCTGGGCCAGTTCG 59 220
1396 1415 502429 TACTTGTCCTGGGCCAGTTC 75 221
1397 1416 502430 GTACTTGTCCTGGGCCAGTT 78 222
1398 1417 502431 CGTACTTGTCCTGGGCCAGT 74 223
1416 1435 502432 ACTGCAAGAAGTCGGCCACG 73 224
1418 1437 502433 CCACTGCAAGAAGTCGGCCA 65 225
1419 1438 451364 CCCACTGCAAGAAGTCGGCC 32 226
1421 1440 502985 ACCCCACTGCAAGAAGTCGG 60 624
1551 1570 502986 GCCCCAGGATGGGAGGATCT 58 625
1597 1616 502987 CATAGGACAGAGAAATGTTG 70 626
1630 1649 502988 TGCTGACCTTACTCTGCCCC 86 627
1666 1685 502989 TAAGCCATGGCTCTGAGTCA 51 628
1712 1731 502990 AGAGAGGCCATGGGAGGCTG 42 629
1841 1860 502991 CTGGCCCTCCTGGCTTGCCC 72 630
1853 1872 502992 AGCTGCCCCATGCTGGCCCT 76 631
1862 1881 502993 GCCCCTGGCAGCTGCCCCAT 70 632
1873 1892 502994 CTGTCGGCTGCGCCCCTGGC 78 633
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Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop

ISIs
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Site Site No Sequence inhibition ID NO.
1887 1906 502995 CGCCGAACACCTGCCTGTCG 68 634
1931 1950 502996 CCTCCCAGTGCCTGGGCACC 52 635
1981 2000 502998 GCGCCTGTCTGCAAAGCTGG 84 636
2025 2044 502999 CCCARAGTTGTCCCTCCTGG 83 637
2038 2057 503000 ACACCCAGAAGAACCCAAAG 75 638
2117 2136 503001 CTGACCCACACGGCTCATAG 65 639
2235 2254 503002 TGGCCCCAGGCCCTGGAAAG 67 640
2278 2297 503003 GACAAGGCAGCTGGCAGAAG 79 641
2331 2350 503004 AAGAAACCAGTGACCAGTGA 85 642
2523 2542 503005 CTGTGAAATGGGAGGAGGAG 0 643
2578 2597 503006 GAAGGTTTTTCCAGAGGCTG 88 644
2615 2634 503007 GGCCAGGAGAGTCATTAGGG 84 645
2710 2729 503008 CCACAAAAGGAGTGCTCCTC 79 646
2789 2808 503009 CCTTTTAAGGCAGCAGGAAC 78 647
3629 3648 503010 CTAGGACTGTCTGCTTCCCA 88 648
3761 3780 502452 CTCACCACGATGGGCTCCGC 66 245
3762 3781 502453 CCTCACCACGATGGGCTCCG 81 246
3763 3782 502454 GCCTCACCACGATGGGCTCC 77 247
3764 3783 502455 AGCCTCACCACGATGGGCTC 63 248
3765 3784 502456 AAGCCTCACCACGATGGGCT 70 249
3766 3785 502457 TAAGCCTCACCACGATGGGC 78 250
3767 3786 502458 TTAAGCCTCACCACGATGGG 76 251
3768 3787 502459 CTTAAGCCTCACCACGATGG 78 252
3769 3788 502460 CCTTAAGCCTCACCACGATG 68 253
3770 3789 502461 TCCTTAAGCCTCACCACGAT 67 254
3771 3790 502462 CTCCTTAAGCCTCACCACGA 84 255
3772 3791 502463 CCTCCTTAAGCCTCACCACG 76 256
3773 3792 502464 ACCTCCTTAAGCCTCACCAC 64 257
3774 3793 502465 GACCTCCTTAAGCCTCACCA 72 258
3775 3794 502466 GGACCTCCTTAAGCCTCACC 69 259
3776 3795 502467 CGGACCTCCTTAAGCCTCAC 81 260
3777 3796 502468 TCGGACCTCCTTAAGCCTCA 78 261
3778 3797 502469 GTCGGACCTCCTTAAGCCTC 57 262
3780 3799 502470 CAGTCGGACCTCCTTAAGCC 62 263
3781 3800 502471 GCAGTCGGACCTCCTTAAGC 45 264
3782 3801 502472 TGCAGTCGGACCTCCTTAAG 60 265
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Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop
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Site Site No Sequence inhibition ID NO.
3808 3827 502473 CCTTCAGAATCTCGAAGTCG 67 266
3809 3828 502474 ACCTTCAGAATCTCGAAGTC 50 267
3811 3830 502475 TCACCTTCAGAATCTCGAAG 54 268
3812 3831 502476 ATCACCTTCAGAATCTCGAA 38 269
3813 3832 502477 GATCACCTTCAGAATCTCGA 35 270
3815 3834 502478 CCGATCACCTTCAGAATCTC 52 271
3816 3835 502479 TCCGATCACCTTCAGAATCT 50 272
3817 3836 502480 GTCCGATCACCTTCAGAATC 44 273
3818 3837 502481 CGTCCGATCACCTTCAGAAT 41 274
3921 3940 503011 GTCATTCATCAATTTCTAAG 44 649
4118 4137 502482 CCCGTCTGCTTCATCTTCAC 67 275
4119 4138 502483 GCCCGTCTGCTTCATCTTCA 76 276
4120 4139 502484 GGCCCGTCTGCTTCATCTTC 57 277
4121 4140 502485 TGGCCCGTCTGCTTCATCTT 64 278
4122 4141 502486 CTGGCCCGTCTGCTTCATCT 64 279
4123 4142 502487 CCTGGCCCGTCTGCTTCATC 73 280
4124 4143 502488 ACCTGGCCCGTCTGCTTCAT 64 281
4125 4144 502489 CACCTGGCCCGTCTGCTTCA 80 282
4126 4145 502490 ACACCTGGCCCGTCTGCTTC 71 283
4127 4146 502491 TACACCTGGCCCGTCTGCTT 74 284
4148 4167 502492 TTGTTCATGATCTTCATGGC 56 285
4150 4169 502493 ACTTGTTCATGATCTTCATG 23 286
4151 4170 502494 CACTTGTTCATGATCTTCAT 43 287
4152 4171 502495 CCACTTGTTCATGATCTTCA 43 288
4153 4172 502496 CCCACTTGTTCATGATCTTC 47 289
4154 4173 502497 TCCCACTTGTTCATGATCTT 34 290
4155 4174 502498 GTCCCACTTGTTCATGATCT 34 291
4156 4175 502499 TGTCCCACTTGTTCATGATC 27 292
4157 4176 502500 ATGTCCCACTTGTTCATGAT 23 293
4158 4177 502501 CATGTCCCACTTGTTCATGA 51 294
4159 4178 502502 GCATGTCCCACTTGTTCATG 20 295
4160 4179 502503 AGCATGTCCCACTTGTTCAT 52 296
4161 4180 502504 CAGCATGTCCCACTTGTTCA 72 297
4162 4181 502505 TCAGCATGTCCCACTTGTTC 70 298
4163 4182 502506 TTCAGCATGTCCCACTTGTT 53 299
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4164 4183 502507 CTTCAGCATGTCCCACTTGT 52 300
4165 4184 502508 TCTTCAGCATGTCCCACTTG 45 301
4167 4186 502509 CCTCTTCAGCATGTCCCACT 68 302
4168 4187 502510 CCCTCTTCAGCATGTCCCAC 68 303
4169 4188 502511 CCCCTCTTCAGCATGTCCCA 79 304
4170 4189 502512 GCCCCTCTTCAGCATGTCCC 85 305
4171 4190 502513 CGCCCCTCTTCAGCATGTCC 84 306
4172 4191 502514 TCGCCCCTCTTCAGCATGTC 80 307
4173 4192 502515 CTCGCCCCTCTTCAGCATGT 82 308
4174 4193 502516 CCTCGCCCCTCTTCAGCATG 78 309
4175 4194 502517 ACCTCGCCCCTCTTCAGCAT 73 310
4176 4195 502518 CACCTCGCCCCTCTTCAGCA 76 311
4239 4258 503012 GGAGGAGCTGCAGCCGGAGA 7 650
4245 4264 503013 GCACCCGGAGGAGCTGCAGC 0 651
4261 4280 503014 GCACGACACCTGCAGGGCAC 23 652
4355 4374 503015 AGCTCACCAGGTAGTTCTCA 49 653
4427 4446 503016 GCTTCCTCTCCCCACCTCCT 65 654
4447 4466 503017 GCAGCACCCCCAATCCTAGA 67 655
4508 4527 503018 GCCCCTCATCCACCTGACAC 62 656
4613 4632 503019 TTCCAGGTAAGAGACCCCCC 87 657
4679 4698 503020 AGAATAGGTCCCAGACACTC 81 658
4731 4750 503021 CTCCCCCTGAGATGTTCTGG 53 659
4858 4877 503022 CCCCAGCCCAGAGATAACCA 74 660
4927 4946 503023 CCTGATCCATCACGGATGGC 69 661
4987 5006 503024 TACTCCATGACCAGGTACTG 81 662
5185 5204 503025 GCTCTGACCTTCCAAGAACC 56 663
5354 5373 503026 CTCCCTTCTGTGGTCCCACC 0 664
5407 5426 503027 GTCGGGTTTGATGTCCCTGC 75 665
5445 5464 502521 GCCAGGCGGATGTGGCCACA 57 314
5500 5519 503028 AGGGCACTGGCTCACCGTTC 45 666
5681 5700 503029 GGGCCCTCCTTCCAACCACT 28 667
5708 5727 503030 GCCCACCCCTCTGGGCCCAC 45 668
5728 5747 503031 AGGAGCAGAGCGAGGCTTGG 38 669
5800 5819 502524 ACAGCCTGCAGGATCTCGGG 86 317
5801 5820 502525 CACAGCCTGCAGGATCTCGG 81 318
5802 5821 502526 CCACAGCCTGCAGGATCTCG 83 319
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5803 5822 502527 CCCACAGCCTGCAGGATCTC 84 320
5804 5823 502528 GCCCACAGCCTGCAGGATCT 91 321
5805 5824 502529 CGCCCACAGCCTGCAGGATC 90 322
5806 5825 502530 CCGCCCACAGCCTGCAGGAT 82 323
5807 5826 502531 ACCGCCCACAGCCTGCAGGA 83 324
5808 5827 502532 CACCGCCCACAGCCTGCAGG 85 325
5809 5828 502533 CCACCGCCCACAGCCTGCAG 84 326
5810 5829 502534 CCCACCGCCCACAGCCTGCA 80 327
5811 5830 502535 GCCCACCGCCCACAGCCTGC 90 328
5812 5831 502536 GGCCCACCGCCCACAGCCTG 94 329
5813 5832 502537 AGGCCCACCGCCCACAGCCT 88 330
5814 5833 502538 CAGGCCCACCGCCCACAGCC 91 331
5815 5834 502539 CCAGGCCCACCGCCCACAGC 73 332
5816 5835 502540 CCCAGGCCCACCGCCCACAG 86 333
5817 5836 502541 TCCCAGGCCCACCGCCCACA 88 334
5818 5837 502542 GTCCCAGGCCCACCGCCCAC 84 335
5819 5838 502543 TGTCCCAGGCCCACCGCCCA 85 336
5820 5839 502544 CTGTCCCAGGCCCACCGCCC 65 337
5821 5840 502545 CCTGTCCCAGGCCCACCGCC 81 338
5822 5841 502546 GCCTGTCCCAGGCCCACCGC 90 339
5823 5842 502547 TGCCTGTCCCAGGCCCACCG 85 340
5824 5843 502548 CTGCCTGTCCCAGGCCCACC 89 341
5825 5844 502549 GCTGCCTGTCCCAGGCCCAC 91 342
5826 5845 502550 AGCTGCCTGTCCCAGGCCCA 94 343
5827 5846 502551 TAGCTGCCTGTCCCAGGCCC 92 344
5828 5847 502552 GTAGCTGCCTGTCCCAGGCC 88 345
5829 5848 502553 CGTAGCTGCCTGTCCCAGGC 85 346
5830 5849 502554 CCGTAGCTGCCTGTCCCAGG 83 347
5831 5850 502555 CCCGTAGCTGCCTGTCCCAG 64 348
5832 5851 502556 GCCCGTAGCTGCCTGTCCCA 83 349
5833 5852 502557 GGCCCGTAGCTGCCTGTCCC 89 350
5881 5900 502558 TAGAACATTTCATAGGCGAA 68 351
5919 5938 502559 TCTCCGCCGTGGAATCCGCG 75 352
5920 5939 502560 GTCTCCGCCGTGGAATCCGC 79 353
5921 5940 502561 GGTCTCCGCCGTGGAATCCG 66 354
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5922 5941 502562 AGGTCTCCGCCGTGGAATCC 50 355
5923 5942 502563 TAGGTCTCCGCCGTGGAATC 71 356
5944 5963 502564 TTGTAGTGGACGATCTTGCC 68 357
5945 5964 502565 CTTGTAGTGGACGATCTTGC 70 358
5946 5965 502566 CCTTGTAGTGGACGATCTTG 61 359
5948 5967 503032 CACCTTGTAGTGGACGATCT 62 670
6039 6058 502582 CGGCAGAGAGAGGTGCTCCT 80 375
6040 6059 502583 GCGGCAGAGAGAGGTGCTCC 62 376
6041 6060 502584 AGCGGCAGAGAGAGGTGCTC 44 377
6042 6061 502585 CAGCGGCAGAGAGAGGTGCT 78 378
6043 6062 502586 CCAGCGGCAGAGAGAGGTGC 71 379
6118 6137 502587 GGCCCAGCCGTGTCTCCGGG 77 380
6119 6138 502588 CGGCCCAGCCGTGTCTCCGG 69 381
6120 6139 502589 CCGGCCCAGCCGTGTCTCCG 70 382
6121 6140 502590 CCCGGCCCAGCCGTGTCTCC 75 383
6122 6141 502591 CCCCGGCCCAGCCGTGTCTC 77 384
6123 6142 502592 ACCCCGGCCCAGCCGTGTCT 73 385
6124 6143 502593 CACCCCGGCCCAGCCGTGTC 84 386
6125 6144 502594 CCACCCCGGCCCAGCCGTGT 78 387
6126 6145 502595 TCCACCCCGGCCCAGCCGTG 71 388
6127 6146 502596 CTCCACCCCGGCCCAGCCGT 81 389
6128 6147 502597 GCTCCACCCCGGCCCAGCCG 86 390
6129 6148 502598 TGCTCCACCCCGGCCCAGCC 83 391
6130 6149 502599 CTGCTCCACCCCGGCCCAGC 88 392
6152 6171 502600 AAGGGATGTGTCCGGAAGTC 60 393
6153 6172 502601 GAAGGGATGTGTCCGGAAGT 58 394
6154 6173 502602 AGAAGGGATGTGTCCGGAAG 63 395
6155 6174 502603 AAGAAGGGATGTGTCCGGAA 62 396
6156 6175 502604 GAAGAAGGGATGTGTCCGGA 61 397
6157 6176 502605 AGAAGAAGGGATGTGTCCGG 62 398
6158 6177 502606 AAGAAGAAGGGATGTGTCCG 56 399
6159 6178 502607 AAAGAAGAAGGGATGTGTCC 58 400
6160 6179 502608 CAAAGAAGAAGGGATGTGTC 50 401
6161 6180 502609 CCAAAGAAGAAGGGATGTGT 61 402
6163 6182 502610 GGCCAAAGAAGAAGGGATGT 73 403
6164 6183 502611 AGGCCAAAGAAGAAGGGATG 56 404
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6165 6184 502612 GAGGCCAAAGAAGAAGGGAT 73 405
6166 6185 502613 CGAGGCCAAAGAAGAAGGGA 75 406
6167 6186 502614 TCGAGGCCAAAGAAGAAGGG 75 407
6168 6187 502615 GTCGAGGCCAAAGAAGAAGG 83 408
6169 6188 502616 AGTCGAGGCCAAAGAAGAAG 58 409
6170 6189 502617 CAGTCGAGGCCAAAGAAGAA 52 410
6171 6190 502618 CCAGTCGAGGCCAAAGAAGA 68 411
6172 6191 502619 CCCAGTCGAGGCCAAAGAAG 78 412
6173 6192 502620 TCCCAGTCGAGGCCAAAGAA 66 413
6174 6193 502621 ATCCCAGTCGAGGCCAAAGA 75 414
6175 6194 502622 CATCCCAGTCGAGGCCAAAG 70 415
6176 6195 502623 CCATCCCAGTCGAGGCCAAA 81 416
6177 6196 502624 ACCATCCCAGTCGAGGCCAA 82 417
6178 6197 502625 GACCATCCCAGTCGAGGCCA 88 418
6179 6198 502626 AGACCATCCCAGTCGAGGCC 79 419
6180 6199 502627 GAGACCATCCCAGTCGAGGC 82 420
6181 6200 502628 GGAGACCATCCCAGTCGAGG 60 421
6216 6235 502629 TTCGAAATCCGGTGTAAAGG 84 422
6217 6236 502630 CTTCGAAATCCGGTGTAAAG 57 423
6218 6237 502631 CCTTCGAAATCCGGTGTAAA 64 424
6219 6238 502632 ACCTTCGAAATCCGGTGTAA 73 425
6220 6239 502633 CACCTTCGAAATCCGGTGTA 77 426
6221 6240 502634 GCACCTTCGAAATCCGGTGT 59 427
6222 6241 502635 GGCACCTTCGAAATCCGGTG 85 428
6223 6242 502636 TGGCACCTTCGAAATCCGGT 86 429
6224 6243 502637 GTGGCACCTTCGAAATCCGG 74 430
6225 6244 502638 GGTGGCACCTTCGAAATCCG 79 431
6226 6245 502639 CGGTGGCACCTTCGAAATCC 85 432
6227 6246 502640 TCGGTGGCACCTTCGAAATC 71 433
6228 6247 502641 GTCGGTGGCACCTTCGAAAT 88 434
6229 6248 502642 TGTCGGTGGCACCTTCGAAA 89 435
6230 6249 502643 GTGTCGGTGGCACCTTCGAA 88 436
6231 6250 502644 TGTGTCGGTGGCACCTTCGA 87 437
6232 6251 502645 ATGIGICGGTGGCACCTTCG 88 438
6233 6252 502646 CATGTGTCGGTGGCACCTTC 88 439
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6234 6253 502647 GCATGTGTCGGTGGCACCTT 91 440
6235 6254 502648 TGCATGTGTCGGTGGCACCT 87 441
6236 6255 502649 TTGCATGTGTCGGTGGCACC 86 442
6237 6256 502650 GTTGCATGTGTCGGTGGCAC 83 443
6238 6257 502651 AGTTGCATGTGTCGGTGGCA 81 444
6239 6258 502652 AAGTTGCATGTGTCGGTGGC 79 445
6240 6259 502653 GAAGTTGCATGTGTCGGTGG 58 446
6241 6260 502654 CGAAGTTGCATGTGTCGGTG 85 447
6243 6262 502655 GTCGAAGTTGCATGTGTCGG 77 448
6244 6263 502656 AGTCGAAGTTGCATGTGTCG 79 449
6245 6264 502657 AAGTCGAAGTTGCATGTGTC 74 450
6246 6265 502658 CAAGTCGAAGTTGCATGTGT 82 451
6247 6266 502659 CCAAGTCGAAGTTGCATGTG 82 452
6248 6267 502660 ACCAAGTCGAAGTTGCATGT 70 453
6249 6268 502661 CACCAAGTCGAAGTTGCATG 76 454
6250 6269 502662 CCACCAAGTCGAAGTTGCAT 79 455
6251 6270 502663 TCCACCAAGTCGAAGTTGCA 68 456
6252 6271 502664 CTCCACCAAGTCGAAGTTGC 71 457
6253 6272 502665 CCTCCACCAAGTCGAAGTTG 67 458
6254 6273 502666 TCCTCCACCAAGTCGAAGTT 70 459
6255 6274 502667 GTCCTCCACCAAGTCGAAGT 80 460
6256 6275 502668 CGTCCTCCACCAAGTCGAAG 76 461
6257 6276 502669 CCGTCCTCCACCAAGTCGAA 78 462
6258 6277 502670 CCCGTCCTCCACCAAGTCGA 83 463
6259 6278 502671 GCCCGTCCTCCACCAAGTCG 76 464
6260 6279 502672 AGCCCGTCCTCCACCAAGTC 72 465
6261 6280 502673 GAGCCCGTCCTCCACCAAGT 71 466
6262 6281 502674 TGAGCCCGTCCTCCACCAAG 60 467
6289 6308 503033 CTACCCCGCCCCCGCTCACC 60 671
6445 6464 503034 CTAGGTCACTGCTGGGTCCT 86 672
6596 6615 503035 CTCAGATAGCTCCCCACTCC 55 673
6794 6813 503036 AATTCTCTAATTCTCTAGAC 19 674
8666 8685 503037 TACCTGAGGGCCATGCAGGA 51 675
8765 8784 503038 GTTCCAAGACTGATCCTGCA 69 676
11975 11994 502675 GGTTCCGAGCCTCTGCCTCG 44 468
11976 11995 502676 CGGTTCCGAGCCTCTGCCTC 74 469
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11977 11996 502677 CCGGTTCCGAGCCTCTGCCT 72 470
11978 11997 502678 CCCGGTTCCGAGCCTCTGCC 73 471
11979 11998 502679 TCCCGGTTCCGAGCCTCTGC 84 472
11980 11999 502680 GTCCCGGTTCCGAGCCTCTG 66 473
11982 12001 502681 AGGTCCCGGTTCCGAGCCTC 82 474
11983 12002 502682 TAGGTCCCGGTTCCGAGCCT 83 475
11984 12003 502683 CTAGGTCCCGGTTCCGAGCC 81 476
11985 12004 502684 TCTAGGTCCCGGTTCCGAGC 74 477
11986 12005 502685 CTCTAGGTCCCGGTTCCGAG 78 478
11987 12006 502686 CCTCTAGGTCCCGGTTCCGA 75 479
11988 12007 502687 GCCTCTAGGTCCCGGTTCCG 80 480
12016 12035 502688 CATCCGCTCCTGCAACTGCC 89 481
12017 12036 502689 CCATCCGCTCCTGCAACTGC 81 482
12018 12037 502690 TCCATCCGCTCCTGCAACTG 71 483
12019 12038 502691 CTCCATCCGCTCCTGCAACT 75 484
12020 12039 502692 ACTCCATCCGCTCCTGCAAC 64 485
12021 12040 502693 AACTCCATCCGCTCCTGCAA 52 486
12022 12041 502694 CAACTCCATCCGCTCCTGCA 45 487
12024 12043 502695 AGCAACTCCATCCGCTCCTG 78 488
12025 12044 502696 CAGCAACTCCATCCGCTCCT 64 489
12026 12045 502697 GCAGCAACTCCATCCGCTCC 56 490
12173 12192 503039 AGGAGGGCGGTGGCGCGGCG 0 677
12221 12240 503040 TGACAGCTGGAAGGAGAAGA 41 678
12258 12277 502712 GAAGGTGGATCCGTGGCCCG 73 505
12259 12278 502713 GGAAGGTGGATCCGTGGCCC 70 506
12260 12279 502714 GGGAAGGTGGATCCGTGGCC 72 507
12261 12280 502715 TGGGAAGGTGGATCCGTGGC 50 508
12262 12281 502716 ATGGGAAGGTGGATCCGTGG 62 509
12263 12282 451417 CATGGGAAGGTGGATCCGTG 77 679
12463 12482 503041 GGAGGTTATCTAGGGAGATC 42 680
12542 12561 503042 GAAGGGACAGGTGACCCGAT 69 681
12596 12615 502724 CACCAGCGGGCACTGGCCCA 51 518
12597 12616 502725 CCACCAGCGGGCACTGGCCC 55 519
12598 12617 502726 CCCACCAGCGGGCACTGGCC 61 520
12599 12618 502727 CCCCACCAGCGGGCACTGGC 43 521
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TABLE 13-continued

47

Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop

ISIs

%
s

SEQ

Site Site No Sequence inhibition ID NO.
12601 12620 502728 GGCCCCACCAGCGGGCACTG 16 522
12602 12621 502729 TGGCCCCACCAGCGGGCACT 43 523
12603 12622 502730 CTGGCCCCACCAGCGGGCAC 43 524
12604 12623 502731 CCTGGCCCCACCAGCGGGCA 41 525
12605 12624 502732 GCCTGGCCCCACCAGCGGGC 30 526
12607 12626 502733 GGGCCTGGCCCCACCAGCGG 66 527
12625 12644 502734 AGGTGGCGGCGGTGCATGGG 31 528
12626 12645 502735 CAGGTGGCGGCGGTGCATGG 23 529
12627 12646 502736 GCAGGTGGCGGCGGTGCATG 57 530
12628 12647 502737 AGCAGGTGGCGGCGGTGCAT 54 531
12629 12648 502738 CAGCAGGTGGCGGCGGTGCA 61 532
12630 12649 502739 GCAGCAGGTGGCGGCGGTGC 57 533
12631 12650 502740 AGCAGCAGGTGGCGGCGGTG 36 534
12632 12651 502741 GAGCAGCAGGTGGCGGCGGT 53 535
12633 12652 502742 GGAGCAGCAGGTGGCGGCGG 39 536
12634 12653 502743 GGGAGCAGCAGGTGGCGGCG 36 537
12635 12654 502744 AGGGAGCAGCAGGTGGCGGC 62 538
12636 12655 502745 CAGGGAGCAGCAGGTGGCGG 56 539
12637 12656 502746 GCAGGGAGCAGCAGGTGGCG 58 540
12638 12657 502747 GGCAGGGAGCAGCAGGTGGC 65 541
12639 12658 502748 TGGCAGGGAGCAGCAGGTGG 47 542
12640 12659 502749 CTGGCAGGGAGCAGCAGGTG 41 543
12642 12661 451432 CCCTGGCAGGGAGCAGCAGG 53 544
12643 12662 502750 ACCCTGGCAGGGAGCAGCAG 52 545
12646 12665 503043 CGTACCCTGGCAGGGAGCAG 59 682
12918 12937 502977 GGACTCGCCCCGCCTACGCC 71 683
12924 12943 502978 CTCCTGGGACTCGCCCCGCC 67 684
12925 12944 503044 GCTCCTGGGACTCGCCCCGC 66 685
12929 12948 503045 ATTGGCTCCTGGGACTCGCC 77 686
12930 12949 502979 GATTGGCTCCTGGGACTCGC 70 687
12936 12955 502980 GCCTCTGATTGGCTCCTGGG 56 688
12942 12961 502981 GCATGGGCCTCTGATTGGCT 20 689
12948 12967 502982 CACCCGGCATGGGCCTCTGA 20 690
12986 13005 503046 GCCAGGCCTAGGGACCTGCG 58 691
12990 13009 50276 0 ATAGGCCAGGCCTAGGGACC 51 555
12991 13010 502761 GATAGGCCAGGCCTAGGGAC 41 556
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TABLE 13-continued

48

Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop

ISIs

%
s

SEQ

Site Site No Sequence inhibition ID NO.
12992 13011 502762 CGATAGGCCAGGCCTAGGGA 69 557
12993 13012 502763 CCGATAGGCCAGGCCTAGGG 80 558
12994 13013 502764 TCCGATAGGCCAGGCCTAGG 78 559
12995 13014 502765 CTCCGATAGGCCAGGCCTAG 89 560
12996 13015 502766 CCTCCGATAGGCCAGGCCTA 79 561
12997 13016 502767 GCCTCCGATAGGCCAGGCCT 73 562
12999 13018 502768 GCGCCTCCGATAGGCCAGGC 83 563
13015 13034 502769 AACAGGAGCAGGGAAAGCGC 83 564
13016 13035 502770 GAACAGGAGCAGGGAAAGCG 70 565
13017 13036 502771 CGAACAGGAGCAGGGAAAGC 43 566
13018 13037 502772 GCGAACAGGAGCAGGGAAAG 47 567
13019 13038 502773 GGCGAACAGGAGCAGGGAAA 61 568
13020 13039 502774 CGGCGAACAGGAGCAGGGAA 74 569
13021 13040 502775 ACGGCGAACAGGAGCAGGGA 60 570
13022 13041 502776 AACGGCGAACAGGAGCAGGG 86 571
13023 13042 502777 CAACGGCGAACAGGAGCAGG 84 572
13044 13063 502778 GGGCGGCGGCACGAGACAGA 80 573
13045 13064 502779 AGGGCGGCGGCACGAGACAG 76 574
13046 13065 502780 CAGGGCGGCGGCACGAGACA 58 575
13047 13066 502781 CCAGGGCGGCGGCACGAGAC 80 576
13048 13067 502782 CCCAGGGCGGCGGCACGAGA 59 577
13049 13068 502783 GCCCAGGGCGGCGGCACGAG 68 578
13050 13069 502784 AGCCCAGGGCGGCGGCACGA 75 579
13051 13070 502785 CAGCCCAGGGCGGCGGCACG 76 580
13052 13071 502786 GCAGCCCAGGGCGGCGGCAC 70 581
13089 13108 502787 CTGCGGTGAGTTGGCCGGCG 68 582
13090 13109 502788 ACTGCGGTGAGTTGGCCGGC 67 583
13091 13110 502789 GACTGCGGTGAGTTGGCCGG 58 584
13092 13111 502790 AGACTGCGGTGAGTTGGCCG 71 585
13093 13112 502791 CAGACTGCGGTGAGTTGGCC 70 586
13094 13113 502792 CCAGACTGCGGTGAGTTGGC 79 587
13095 13114 502793 GCCAGACTGCGGTGAGTTGG 76 588
13096 13115 502794 CGCCAGACTGCGGTGAGTTG 66 589
13140 13159 502795 AAGACAGTTCTAGGGTTCAG 87 590
13141 13160 502796 GAAGACAGTTCTAGGGTTCA 78 591
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TABLE 13-continued

49

Inhibition of human DMPK RNA transcript in hSKMc
by 5-10-5 gapmerg targeting SEQ ID NO: 2

Target Start Target Stop

ISIs

%
s

SEQ

Site Site No Sequence inhibition ID NO.
13142 13161 502797 CGAAGACAGTTCTAGGGTTC 85 592
13143 13162 502798 TCGAAGACAGTTCTAGGGTT 78 593
13144 13163 502799 GTCGAAGACAGTTCTAGGGT 92 594
13145 13164 502800 AGTCGAAGACAGTTCTAGGG 85 595
13146 13165 502801 GAGTCGAAGACAGTTCTAGG 83 596
13147 13166 502802 GGAGTCGAAGACAGTTCTAG 86 597
13148 13167 502803 CGGAGTCGAAGACAGTTCTA 91 598
13149 13168 502804 CCGGAGTCGAAGACAGTTCT 76 599
13150 13169 502805 CCCGGAGTCGAAGACAGTTC 90 600
13151 13170 502806 CCCCGGAGTCGAAGACAGTT 83 601
13152 13171 502807 GCCCCGGAGTCGAAGACAGT 82 602
13153 13172 502808 GGCCCCGGAGTCGAAGACAG 73 603
13154 13173 502809 GGGCCCCGGAGTCGAAGACA 67 604
13206 13225 502810 AGGCGGTGGGCGCGGCTTCT 73 605
13207 13226 502811 CAGGCGGTGGGCGCGGCTTC 57 606
13208 13227 502812 GCAGGCGGTGGGCGCGGCTT 69 607
13210 13229 502813 TGGCAGGCGGTGGGCGCGGC 73 608
13212 13231 502814 ACTGGCAGGCGGTGGGCGCG 56 609
13214 13233 502815 GAACTGGCAGGCGGTGGGCG 71 610
13215 13234 502816 TGAACTGGCAGGCGGTGGGC 80 611
13217 13236 502817 TGTGAACTGGCAGGCGGTGG 85 612
13250 13269 502818 TGGAGCTGGGCGGAGACCCA 55 613
13252 13271 502819 ACTGGAGCTGGGCGGAGACC 53 614
13253 13272 502820 GACTGGAGCTGGGCGGAGAC 55 615
13255 13274 502821 AGGACTGGAGCTGGGCGGAG 76 616
13257 13276 502822 ACAGGACTGGAGCTGGGCGG 77 617
13258 13277 502823 CACAGGACTGGAGCTGGGCG 74 618
13259 13278 502824 TCACAGGACTGGAGCTGGGC 90 619
13449 13468 502825 GCCTCAGCCTGGCCGAAAGA 80 620
13450 13469 502826 GGCCTCAGCCTGGCCGAAAG 72 621
13553 13572 444401 TTGCACTTTGCGAACCAACG 97 41
14037 14056 503047 TTCCTCCCCCAACCCTGATT 34 692
14255 14274 503048 AAGTTTGCAGCAACTTTTCT 0 693
14325 14344 503049 GCCCCTCGGAATTCCCGGCT 0 694
14343 14362 503050 CATCTCGGCCTGCGCTCCGC 39 695
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Inhibition of human DMPK RNA transcript in hSKMc

b

5-10-5 gapmers targeting SEQ ID NO:

2

Target Start Target Stop ISIS

% SEQ

Site Site No Sequence inhibition ID NO.
14361 14380 503051 GCAGGCCCCCACATTCCCCA 0 696
14392 14411 503052 CTTCTGCACGCCTCCGTCTC 30 697
Example 8 BANK Accession No. A1007148.1), SEQ ID NO: 6 (GEN-

Antisense Inhibition of Murine DMPK in Mouse
Primary Hepatocytes

[0338] Antisense oligonucleotides targeted to a murine
DMPK nucleic acid were tested for their effect on DMPK
RNA transcript in vitro. Cultured mouse primary hepatocytes
at a density of 35,000 cells per well were transfected using
electroporation with 8,000 nM antisense oligonucleotide.
After approximately 24 hours, RNA was isolated from the
cells and DMPK transcript levels were measured by quanti-
tative real-time PCR. DMPK RNA transcript levels were
adjusted according to total RNA content, as measured by
RIBOGREEN®. Results are presented as percent inhibition
of DMPK, relative to untreated control cells.

[0339] The antisense oligonucleotides in Tables 14, 15, and
16 are 5-10-5 gapmers, where the gap segment comprises ten
2'-deoxynucleosides and each wing segment comprises five
2'-MOE nucleosides. The internucleoside linkages through-
out each gapmer are phosphorothioate (P—S) linkages. All
cytosine residues throughout each gapmer are 5-methylcy-
tosines. ‘Murine Target start site’ indicates the 5'-most
nucleoside to which the antisense oligonucleotide is targeted
in the murine gene sequence. ‘Murine Target stop site’ indi-
cates the 3'-most nucleoside to which the antisense oligo-
nucleotide is targeted in the murine gene sequence. All the
antisense oligonucleotides listed in Table 12 target SEQ ID
NO: 3 (GENBANK Accession No. NT 039413.7 truncated
from nucleotides 16666001 to 16681000). All the antisense
oligonucleotides listed in Table 13 target SEQ ID NO: 4
(GENBANK Accession No. NM__032418.1). The antisense
oligonucleotides of Table 14 target SEQ ID NO: 5 (GEN-

BANK Accession No. AI304033.1), SEQ ID NO: 7 (GEN-
BANK Accession No. BC024150.1), SEQ ID NO: 8
(GENBANK Accession No. BC056615.1), SEQID NO: 793
(GENBANK Accession No. BC075715.1), SEQID NO: 794
(GENBANK Accession No. BU519245.1), SEQ ID NO: 795
(GENBANK Accession No. CB247909.1), SEQ ID NO: 796
(GENBANK Accession No. CX208906.1), SEQ ID NO: 797
(GENBANK Accession No. CX732022.1), SEQ ID NO: 798
(GENBANK Accession No. S60315.1), or SEQ ID NO: 799
(GENBANK Accession No. S60316.1). In addition, the
human antisense oligonucleotide ISIS 451421 targeting SEQ
ID NO: 800 (GENBANK Accession No. NM__001081562.1)
was also included in this assay and is listed in Table 14.
[0340] The murine oligonucleotides of Tables 14, 15, and
16 may also be cross-reactive with human gene sequences.
‘Mismatches’ indicate the number of nucleobases by which
the murine oligonucleotide is mismatched with a human gene
sequence. The greater the complementarity between the
murine oligonucleotide and the human sequence, the more
likely the murine oligonucleotide can cross-react with the
human sequence. The murine oligonucleotides in Tables 14,
15, and 16 were compared to SEQ ID NO: 800 (GENBANK
Accession No. NM__001081562.1). “Human Target start
site” indicates the 5'-most nucleoside to which the gapmer is
targeted in the human gene sequence. “Human Target stop
site” indicates the 3'-most nucleoside to which the gapmer is
targeted human gene sequence.

[0341] Several of the tested antisense oligonucleotides
demonstrated significant inhibition of DMPK mRNA levels
under the conditions specified above. Certain of the tested
antisense oligonucleotides are cross-reactive with human
gene sequences.

TABLE 14

Inhibition of murine DMPK RNA transcript in mouse primary

hepatocytes by 5-10-5 gapmersg targeting SEQ ID NO: 800
Murine Murine Human Human
Target Target SEQ Target Target
Start Stop IsIs % ID Start Stop
Site  Site No Sequence inhibition NO. Site Site Mismatches
11904 11923 299516 TGGCCCACAGCCACGGCCGG 47 698 1850 1869 0
11927 11946 299520 GGCCTGGCCCCACCAGCGGG 58 699 1873 1892 0
11962 11981 299521 CCTGGCAGGGAGCAGCAGGT 44 700 1908 1927 0
3345 3364 451360 CAGCCGCACTTCGGCTGACA 29 701 207 226 1
3378 3397 451361 GCCTGGGTCCAGCACCAGCT 67 702 240 259 2
3388 3407 451362 GTCCCAGGAAGCCTGGGTCC 62 703 250 269 2
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TABLE 14-continued

Inhibition of murine DMPK RNA transcript in mouse primary

hepatocytegs by 5-10-5 gapmerg targeting SEQ ID NO: 800
Murine Murine Human Human
Target Target SEQ Target Target
Start Stop IS8IS % ID Start Stop
Site Site No Sequence inhibition NO. Site Site Mismatches
3418 3437 451363 CGCCCAGGAGAAGGTCGAGC 69 213 280 299 0
3484 3503 451364 CCCACTGCAAGAAGTCGGCC 69 226 346 365 0
6264 6283 451366 CGTTAGCAGGTCCCCGCCCA 73 704 660 679 2
6342 6361 451367 GTCTATGGCCATGACAATCT 61 705 738 757 0
6363 6382 451368 GTAGCCCAGCCGGTGCACGG 54 706 759 778 2
6851 6870 451370 GGGTGCCCACAGCCACCAGC 72 707 889 908 0
6919 6938 451371 TGGCCCGTAGCTGCCTGCCC 80 708 957 976 2
7448 7467 451373 GGAAATCACCTGCCCCACCT 80 709 n/a n/a n/a
7458 7477 451374 GGATGTTTCTGGAAATCACC 84 710 n/a n/a n/a
7533 7552 451375 GTGGCACCCTCGAAGTCTGG 77 711 1271 1290 3
7589 7608 451376 CCCCGCTCACCATGGCAGTG 31 712 n/a n/a n/a
10278 10297 451378 GGTCCGGGACCTGATTGTCT 85 713 n/a n/a n/a
3229 3248 451385 GCTGCATGTCTGCCCGTCCC 74 714 90 109 1
3244 3263 451386 GGCCCCAGAACCCTAGCTGC 73 715 n/a n/a n/a
3270 3289 451387 TCACAGGGCCTGGCTGCCCC 62 716 131 150 1
3333 3352 451388 GGCTGACATGTTGGGCAGGC 60 717 195 214 1
3250 3269 451389 TGTCCAGGCCCCAGAACCCT 68 718 111 130 3
12295 12314 451391 GGCCAGGCCTAGGGATCTGC 51 719 n/a n/a n/a
12306 12325 451392 CGCCTCGGATAGGCCAGGCC 52 720 1935 1954 1
12450 12469 451393 GGCTTGGAGTCTTAGGGTTC 85 721 n/a n/a n/a
12623 12642 451394 TCCCCGGCCGCCAGGTGGCA 43 722 2224 2243 3
12651 12670 451395 GGTGCTGGGCACGAGCCCTG 62 723 n/a n/a n/a
12698 12717 451396 GCCCAGCTGCTGCAGCAGCG 66 724 n/a n/a n/a
12876 12895 451397 CCGTGTGTGCTGGCAGAGGT 76 725 n/a n/a n/a
13084 13103 451398 ATAAATACCGAGGAATGTCG 77 726 2766 2785 0
13094 13113 451399 GGGACAGACAATAAATACCG 80 727 2776 2795 0
12362 12381 451405 GTGCAGCCCAGTGTGGCGGC 69 728 1991 2010 3
11175 11194 451415 CCTGGAGAAGTTCTGGTTGG 48 729 1674 1693 3
11585 11604 451417 CATGGGAAGGTGGATCCGTG 65 679 1819 1838 1
11854 11873 451419 GGTGACCCGATCGGAGCCCA 11 730 n/a n/a n/a
11874 11893 451420 AGCTGGAGAGAGAAGGGACA 37 731 n/a n/a n/a
11379 11398 451422 GTGAGGGACTCGCCTGCGGC 36 732 n/a n/a n/a
11479 11498 451423 GCGGCTGCGGTGCCCCAGCC 50 733 n/a n/a n/a
11883 11902 451424 GGGCCATCTAGCTGGAGAGA 45 734 n/a n/a n/a
3485 3504 451427 CCCCACTGCAAGAAGTCGGC 57 735 347 366 1
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TABLE 14-continued

Inhibition of murine DMPK RNA transcript in mouse primary

hepatocytegs by 5-10-5 gapmerg targeting SEQ ID NO: 800
Murine Murine Human Human
Target Target SEQ Target Target
Start Stop IS8IS % ID Start Stop
Site Site No Sequence inhibition NO. Site Site Mismatches
4621 4640 451428 TTGAGCCCTTTTAAGGCAGC 43 736 n/a n/a n/a
6232 6251 451429 TGACCAGGTACTGGGAGCGG 47 737 n/a n/a n/a
10985 11004 451430 CCTGGAGCTGGATCAGTCCC 6 738 n/a n/a n/a
11586 11605 451431 ACATGGGAAGGTGGATCCGT 70 739 1820 1839 1
11963 11982 451432 CCCTGGCAGGGAGCAGCAGG 42 544 1909 1928 0
11973 11992 451433 GTGGGACATACCCTGGCAGG 34 740 n/a n/a n/a
12294 12313 451434 GCCAGGCCTAGGGATCTGCA 35 741 n/a n/a n/a
TABLE 15
Inhibition of murine DMPK RNA transcript in mouse primary
hepatocytes by 5-10-5 gapmers targeting SEQ ID NO: 800
Murine Murine Human Human
Target Target SEQ Target Target
Start Stop IS8IS % ID Start Stop
Site Site No Sequence inhibition NO. Site Site Mismatches
330 349 451365 GGAAGCACGACACCTCGCCT 67 742 535 554 1
662 681 451369 CCTCACCATTCCATCAGGCT 81 743  n/a n/a n/a
881 900 451372 CGGCAGCGACAAGTGTTCCC 90 744  n/a n/a n/a
1217 1236 451377 GTCTCTGAAGGCCATGCAGC 69 745 1407 1426 3
1329 1348 451379 CAGCCACTTGATCCGGTGGG 62 746 n/a n/a n/a
1342 1361 451380 AGGTCGGCCTCTTCAGCCAC 74 747 n/a n/a n/a
1494 1513 451381 GTTGGCTGGAGAAGTTCTGG 39 748 1678 1697 2
1598 1617 451382 CCCCGTGATGGCTGCGGCTC 54 749 1782 1801 3
1644 1663 451383 GGCCATCTAGATGGGAAGGT 21 517 1828 1847 0
1741 1760 451384 AGGCCAGGCCTAGGGATCCT 39 750 1925 1944 1
TABLE 16

Inhibition of murine DMPK RNA transcript in mouse primary hepatocytes by 5-10-5
gapmers targeting SEQ ID NOs: 5-8 and 793-799

Murine Murine Murine Human Human

Target Target Target SEQ Target Target
Start Stop SEQ ISIs % ID Start Stop
Site Site ID NO No Sequence inhibition NO. Site Site Mismatches

324 343 5 451410 GGCGCGGTGCCCCAGCCTGG 67 751 n/a n/a n/a
485 504 5 451411 GTCCTGGCCCCACCAGCGGG 66 752 1873 1892 1
534 553 5 451412 CCAGGCCTAGGAATCCTGGC 17 753 1922 1941 2
547 566 5 451413 GCGCCTCGGATAGCCAGGCC 51 754 n/a n/a n/a
594 613 5 451414 CCCAGTGTGGCGCAGCAGCC 65 755 n/a n/a n/a
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TABLE 16-continued

Inhibition of murine DMPK RNA transcript in mouse primary hepatocytes by 5-10-5

gapmers targeting SEQ ID NOg:

5-8 and 793-799

Murine Murine Murine

Human Human

Target Target Target SEQ Target Target
Start Stop SEQ ISIs % ID Start Stop
Site Site ID NO No Sequence inhibition NO. Site Site Mismatches
393 412 6 451402 GTGTTTCATCTTCACCACCG 80 756 462 481 3
1475 1494 7 451390 AGGTCAGCCTCTTCAGCCAC 60 757 n/a  n/a n/a
n/a n/a  n/a 451425 GGCCATATGGGAAGGTGGAT 48 758 1824 1843 0
1763 1782 8 451418 GGAGGATTTGGCGAGAAGCA 48 759 n/a  n/a n/a
1032 1051 793 451403 CGAAGTCTGCCCCACCTCGA 58 760 n/a  n/a n/a
1042 1061 793 451404 GTGGCACCCTCGAAGTCTGC 72 761 n/a  n/a n/a
217 236 794 451400 GGGTCCATTGTAAGGAAGCT 4 762 n/a  n/a n/a
754 773 794 451401 GGTGCCCACAGCCACCAGGE 82 763 888 907 1
322 341 795 451406 TCCATGGCAGTGAGCCGGTC 55 764 1319 1338 1
523 542 795 451407 GGGACCACTTGATCCGGTGE 63 765 n/a  n/a n/a
534 553 795 451408 GGATCAGAGTTGGGACCACT 0 766 n/a  n/a n/a
492 511 796 451416 CCCCGTGATGGCTGCGGTTC 49 767 n/a  n/a n/a
469 488 797 451409 GTGTGTCCTCATACCCCGCC 60 768 n/a  n/a n/a
629 648 798 451421 GCACCCTCGAAGTCTCGACC 72 769 n/a  n/a n/a
854 873 799 451426 GCTCTGAAGGCCATGCAGCA 52 770 n/a  n/a n/a
Example 9 TABLE 17
. . . Dose-dependent antisense inhibition of murine
Dose-Dependent Antisense Inhibition of Murine DMPK in mouse primary hepatocytes
DMPK in Mouse Primary Hepatocytes
ISIS 1,000 2,000 4,000 8000 16,000  ICs,
. . . [ No nM nM nM nM nM M
[0342] Several of the antisense oligonucleotides exhibiting M
in vitro inhibition of DMPK in mouse primary hepatocytes 451360 33 9 78 87 94 1.57
. 451371 60 77 84 90 91 0.24
(see Example 8) were tested at various doses. Cells were 451373 53 62 82 89 0 0.74
plated at a density of 35,000 cells per well and transfected 451374 33 42 76 88 94 2.00
. . . 451375 43 62 81 89 88 1.0
using electroporation with 1,000 nM, 2,000 nM, 4,000 nM, 451378 39 79 80 87 04 0.87
8,000 nM, and 16,000 nM concentrations of each antisense 451385 22 57 80 78 93 2.01
. . . 451393 49 63 86 80 80 0.59
oligonucleotide. After approximately 16 hours, RNA was 451397 63 75 74 81 92 0.22
isolated from the cells and DMPK transcript levels were 451398 29 2 84 83 90 1.29
ib . I-time PCR usi . b 451399 27 53 81 68 80 2.07
measured by quantitative real-time using primer probe 451401 34 71 87 86 92 112
set RTS3181 (forward sequence GACATATGCCAAGAT- 451402 34 69 75 86 74 1.14
TGTGCACTAC, designated herein as SEQ ID NO: 771;
reverse sequence CACGAATGAGGTCCTGAGCTT, desig-
nated herein as SEQ ID NO: 772; probe sequence AACACT- Example 10
TGTCGCTGCCGCTGGCX, designated herein as SEQ ID Anti Lahibiti fH Alphal Skeletal
. . isense Inhibition of Human al Skeleta
NO: 773). DMPK transcript levels were normalized to total S P
Actin in HepG2 Cells
RNA content, as measured by RIBOGREEN®. Results are
presented in Table 17 as percent inhibition of DMPK, relative [0344] Antisense oligonucleotides targeted to a human

to untreated control cells.

[0343] The majority of the tested antisense oligonucle-
otides demonstrated dose-dependent inhibition of DMPK
mRNA levels under the conditions specified above.

alphal skeletal actin nucleic acid, a gene which may carry an
expanded CTG repeat capable of causing symptoms of DM1
when inserted into mouse models, were tested for their effect
onalphal actin RNA transcript in vitro. Cultured HepG2 cells
at a density of 20,000 cells per well were transfected using
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electroporation with 10,000 nM antisense oligonucleotide.
After approximately 24 hours, RNA was isolated from the
cells and alphal actin RNA transcript levels were measured
by quantitative real-time PCR. Alphal actin RNA transcript
levels were adjusted according to total RNA content, as mea-
sured by RIBOGREEN®. Results are presented as percent
inhibition of alphal actin, relative to untreated control cells.
[0345] The antisense oligonucleotides in Table 18 are
5-10-5 gapmers, where the gap segment comprises ten
2'-deoxynucleosides and each wing segment comprises five
2'-MOE nucleosides. The internucleoside linkages through-
out each gapmer are phosphorothioate (P—S) linkages. All
cytosine residues throughout each gapmer are 5-methylcy-
tosines. ‘Target start site’ indicates the 5'-most nucleoside to
which the antisense oligonucleotide is targeted. “Target stop
site’ indicates the 3'-most nucleoside to which the antisense

Sep. 12,2013

reverse sequence CCCCCCCATTGAGAAGATTC, desig-
nated herein as SEQ ID NO: 786; probe sequence CTCCAC-
CTCCAGCACGCGACTTCTX, designated herein as SEQ
ID NO: 787). Alphal actin RNA transcript levels were nor-
malized to total RNA content, as measured by
RIBOGREEN®. Results are presented in Table 19 as percent
inhibition of alphal actin, relative to untreated control cells.

[0348] Several of the antisense oligonucleotides demon-
strated dose-dependent inhibition of alpha 1 actin mRNA
levels under the conditions specified above.

TABLE 19

Dose-dependent antisense inhibition
of human alphal actin in HepG2 cells

- > . : - ISIS 625 1,250 2,500 5,000 10,000 20,000 ICs
oligonucleotide is targeted. All the antisense oligonucleotides No. ™M ™M ™M M ™M ™M (UM)
listed in Table 18 target SEQ ID NO: 801 (GENBANK Acces-
sion No. NM__001100.3) 445233 21 72 63 82 96 83 1.1

: — e . . 445236 26 68 82 91 90 91 0.8
[0346] The tested antisense . oll.g.or.lucleotlde sequences 445237 36 59 76 /4 83 90 0.8
demonstrated dose-dependent inhibition of alpha 1 actin 445232 14 42 54 59 80 91 2.6
mRNA levels under the conditions specified above.
TABLE 18
Inhibition of human alphal actin RNA transcript in HepG2
cellg by 5-10-5 gapmers targeting SEQ ID NO: 801
Target Start Target Stop ISIS % SEQ
Site Site No Sequence inhibition 1ID NO.
16 35 445205 AGCGAGGCTTCACTTGGCGC 74 774
20 39 190403 GGGAAGCGAGGCTTCACTTG 75 775
1028 1047 190401 GCGGTCAGCGATCCCAGGGT 78 776
1058 1077 445225 GGGTGCCAGCGCGGTGATCT 73 777
1320 1339 445231 TGTTACAAAGAAAGTGACTG 74 778
1339 1358 445232 CGATGGCAGCAACGGAAGTT 96 779
1348 1367 445233 GTCAGTTTACGATGGCAGCA 100 780
1417 1436 445235 CAGGGCTTTGTTTCGAAAAA o1 781
1430 1449 445236 CCATTTTCTTCCACAGGGCT 99 782
1447 1466 445237 ATGCTTCTTCAAGTTTTCCA 97 783
1460 1479 445238 CAGAATGACTTTAATGCTTC 95 784
Example 11 TABLE 19-continued
Dose-Dependent Antisense Inhibition of Human Dose-dependent antisense inhibition
Alphal Actin in HepG2 Cells of human alphal actin in HepG?2 cells
[0347] Several of the antisense oligonucleotides exhibiting II\SIIS 612\2 1’215[ 02 ’513[0 5’?\(/){0 10’1(3/?0 20’1(\)/?0 IC&O
in vitro inhibition of alphal actin in HepG2 cells (see o . . . . . . (kM)
Example 8) were tested at various doses. Cells were Plated at 145238 27 43 54 73 76 %0 20
a densny of 2(?,000 cells per well and transfected using elec- 445235 26 52 29 58 59 24 0.7
troporation with 625 nM, 1,250 nM, 2,500 nM, S,OOQ nM, 190403 25 29 36 25 61 54 1.9
lQ,OOO nM apd 20,000 nM concentrations of each antisense 190401 17 14 40 68 76 7 3.9
oligonucleotide. After approximately 16 hours, RNA was 445225 25 23 49 78 52 50 15.8
isolated from the cells and alphal actin RNA transcript levels 445205 26 31 34 28 55 36 7.6
were measured by quantitative real-time PCR using primer 445231 30 25 39 26 42 36 >20.0

probe set RTS3154 (forward sequence CCACCGCAAAT-
GCTTCTAGAC, designated herein as SEQ ID NO: 785;
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Example 12

In Vivo Antisense Inhibition of Human Alphal Actin
by Intramuscular Administration in Transgenic Mice

[0349] To test the effect of antisense inhibition for the treat-
ment of myotonic dystrophy, an appropriate mouse model
was required. The HSA™® mouse model is an established
model for DM1 (Mankodi, A. et al. Science. 289: 1769,
2000). The mice carry a human skeletal actin (hACTA1)
transgene with 220 CTG repeats inserted in the 3' UTR of the
gene. The hACTA1-CUGexp transcript accumulates in
nuclear foci in skeletal muscles and results in myotonia simi-
lar to that in human DM1 (Mankodi, A. etal. Mol. Cell 10: 35,
2002; Lin, X. etal. Hum. Mol. Genet. 15: 2087, 2006). Hence,
it was expected that amelioration of DM1 symptoms in the
HSAZ® mouse by antisense inhibition of the hACTA1 trans-
gene would predict amelioration of similar symptoms in
human patients by antisense inhibition of the DMPK tran-
script.

[0350] HSA (human skeletal actiny* (long repeat) DM1
mice were generated by insertion in FVB/N mice of a trans-
gene with 250 CUG repeats in the 3' UTR of human skeletal
actin. The transgene is expressed in the mice as a CUG repeat
RNA, which is retained in the nucleus, forming nuclear inclu-
sions or foci, similar to that seen in human tissue samples of
patients with myotonic dystrophy (DM1).

[0351] ISIS 190403 and ISIS 445238, which demonstrated
statistically significant dose-dependent inhibition in vitro
(see Example 11), were evaluated for their ability to reduce
human alphal actin RNA transcript in vivo.

Treatment

[0352] HSA’® mice were maintained on a 12-hour light/
dark cycle and fed ad libitum normal Purina mouse chow.
Animals were acclimated for at least 7 days in the research
facility before initiation of the experiment. Antisense oligo-
nucleotides (ASOs) were prepared in PBS and sterilized by
filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.

[0353] The mice were divided into two treatment groups.
The two groups received direct intramuscular injections of
ISIS 190403 or ISIS 445238 at a dose of 0.8 nM into the
tibialis anterior muscle on one side. The contralateral tibialis
anterior muscle in each mouse received a single dose intra-
muscular injection of PBS. The PBS-injected muscle acted as
the control.

Inhibition of Alphal Actin RNA

[0354] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the tibialis anterior muscles of
both sides was isolated. RNA was isolated for real-time PCR
analysis of alphal actin and normalized to 18s RNA. As
presented in Table 20, treatment with antisense oligonucle-
otides reduced human alphal actin RNA transcript expres-
sion. The results are expressed as percent inhibition of alphal
actin transcript, relative to the PBS control.

[0355] The results indicate that treatment with ISIS 190403
and ISIS 445238 resulted in inhibition of alpha 1 actin RNA
levels in the mice.
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TABLE 20

Percent inhibition of human alphal actin RNA transcript in HSAZ® mice

ISIS %
No. inhibition
190403 38
445238 40
Example 13

Dose Dependent Antisense Inhibition of Human
Alphal Actin by Intramuscular Administration in
Transgenic Mice

[0356] ISIS 445236, which demonstrated statistically sig-
nificant dose-dependent inhibition in vitro (see Example 11),
was evaluated for its ability to reduce human alphal actin
RNA transcript in vivo.

Treatment

[0357] HSA™® mice were maintained on a 12-hour light/
dark cycle and fed ad libitum normal Purina mouse chow.
Animals were acclimated for at least 7 days in the research
facility before initiation of the experiment. Antisense oligo-
nucleotides (ASOs) were prepared in PBS and sterilized by
filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.

[0358] The mice were divided into three treatment groups.
The groups received direct intramuscular injections of ISIS
445236 at doses 0of 0.2 nM, 0.4 nM or 0.8 nM into the tibialis
anterior muscle of one side. The contralateral tibialis anterior
muscle in each mouse received a single dose intramuscular
injection of PBS. The PBS-injected muscle acted as the con-
trol.

Inhibition of Alphal Actin RNA

[0359] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the tibialis anterior muscles of
both sides was isolated. RNA was isolated for real-time PCR
analysis of alphal actin and normalized to 18s RNA. As
presented in Table 21, treatment with ISIS 445236 reduced
human alphal actin RNA transcript expression at all dosages.
The results are expressed as percent inhibition of alphal actin
transcript, relative to the control.

[0360] The results indicate that treatment with ISIS 445236
resulted in significant inhibition of alpha 1 actin mRNA levels
under the conditions specified above.

TABLE 21

Inhibition of human alphal actin RNA transcript by
ISTS 445236 in HSA™® mice

Dose %

(nM) inhibition
0.2 70
0.4 54
0.8 78




US 2013/0237585 Al

Assessment of Myotonia by Electromyography

[0361] Myotonia refers to repetitive action potential that is
due to delayed relaxation of muscle fibers. This phenomenon
is observed in patients of myotonic dystrophy as well as in the
HSA®® mice. When the EMG needle is inserted into a myo-
tonic muscle, the electrical activity is prolonged for up to
several seconds past when the insertional activity should nor-
mally cease. The frequency of myotonic discharges ranges
from 50 to 100 impulses per second.

[0362] Myotonia was measured via electromyography and
graded in the following manner: grade O refers to no myotonia
elicited by any needle insertion (0%); grade 1 refers to myo-
tonia elicited by less than 50% needle insertions; grade 2
refers to myotonia elicited by more than 50% needle inser-
tions; and grade 3 refers to mytonia elicited by 100% needle
insertions.

[0363] Before electromyography, mice were anesthetized
by using i.p. a cocktail of 100 mg/kg ketamine, 10 mg/kg
xylazine, and 3 mg/kg acepromazine. Electromyography on
left and right quadriceps, left and right gastrocnemius
muscles, left and right tibialis anterior muscles and lumbar
paraspinals muscles was performed as previously described
(Kanadia et al, 2003, Science, 302: 1978-1980) by using 30
gauge concentric needle electrodes and a minimum of 10
needle insertions for each muscle. The data is presented in
Table 22 as the average myotonia grade observed in four mice
of'each group and demonstrates significant reduction of myo-
tonia in mice treated with ISIS 445236.

TABLE 22

Average reduction of myotonia in various muscles of antisense
oligonucleotide-treated HSAX® mice

Dose Myotonia
Treatment (nM) grade
PBS 2.7
ISIS 0.2 1.3
455236 0.4 1.0
0.8 1.0

Correction of Alternative Splicing

[0364] In DM1/HSA*® mouse model, the accumulation of
expanded CUG RNA in the nucleus leads to the sequestration
of poly(CUG)-binding proteins, such as Muscleblind-like 1
(MBLN1) (Miller, J. W. etal. EMBO JI. 19: 4439, 2000). The
splicing factor MBNL1, which controls alternative splicing
of'the Sercal gene is sequestered in expanded CUG foci. This
triggers dysregulation of the alternative splicing of this gene.
To evaluate the effect of antisense inhibition of human alpha
1 actin on such alternative splicing, total RNA was purified
from the tibialis anterior, gastrocnemius, and quadriceps
muscle using RNeasy Lipid Tissue Mini Kit (Qiagen),
according to the manufacturer’s instructions. RT-PCR was
performed with the SuperScript I11 One-Step RT-PCR System
and Platinum Taq Polymerase (Invitrogen), using gene-spe-
cific primers for cDNA synthesis and PCR amplification. The
forward and reverse primers for Serca-1 have been described
in Bennett and Swayze (Annu. Rev. Pharmacol. 2010; 50:
259-93). PCR products were separated on agarose gels,
stained with SybrGreen I Nucleic Acid Gel Stain (Invitro-
gen), and imaged using a Fujifilm LAS-3000 Intelligent Dark
Box.
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[0365] The PCR products of Sercal splicing in the PBS
control demonstrated exon 22 exclusion as a result of dys-
regulation of MBLN1. Treatment with ISIS 445236 resulted
in exon 22 inclusion and normalization of alternative splicing
of'the Sercal gene in the tibialis anterior, gastrocnemius, and
quadriceps muscles.

[0366] Therefore, antisense inhibition of alphal actin cor-
rected Sercal splicing dysregulation, which indicates that
treatment with antisense oligonucleotide reduced accumula-
tion of CUGexp in the nuclear foci. Reduced accumulation of
CUGexp in the nuclear foci corrects MBLNT1 sequestration
thereby allowing normal splicing to occur.

Example 14

In Vivo Antisense Inhibition of Human Alphal Actin
by Subcutaneous Administration in Transgenic Mice

[0367] ISIS 190403, ISIS 445236 and ISIS 445238 were
evaluated for their ability to reduce human alphal actin RNA
transcript in vivo.

Treatment

[0368] HSA™® mice were maintained on a 12-hour light/
dark cycle and fed ad libitum normal Purina mouse chow.
Animals were acclimated for at least 7 days in the research
facility before initiation of the experiment. Antisense oligo-
nucleotides (ASOs) were prepared in PBS and sterilized by
filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.

[0369] The mice were divided into four treatment groups.
The first three groups received subcutaneous injections of
ISIS 190403, ISIS 445236 or ISIS 445238 at a dose of 25
mg/kg twice per week for 4 weeks. The fourth group received
subcutaneous injections of PBS twice weekly for 4 weeks.
The PBS-injected group served as the control group to which
the oligonucleotide-treated group was compared.

Inhibition of Alphal Actin RNA

[0370] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles (left
and right), gastrocnemius muscles (left and right), and tibialis
anterior muscles (left and right) was isolated. RNA was iso-
lated for real-time PCR analysis of alphal actin and normal-
ized to 18s RNA. As presented in Table 23, treatment with
antisense oligonucleotides reduced human alphal actin RNA
transcript expression. The results are expressed as percent
inhibition of alphal actin transcript, relative to the control.

[0371] Both ISIS 445236 and ISIS 445238 demonstrated
significant inhibition of alphal actin mRNA levels under the
conditions specified above.

TABLE 23

Percent inhibition of human alphal actin RNA transcript in HSAZ® mice

ISIS ISIS ISIS
Muscle Type 190403 445236 445238
Quadriceps 16 83 72
Gastrocnemius 0 85 73
Tibialis anterior 2 81 71
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Fluorescence In Situ Hybridization of Alphal Actin in
Muscles

[0372] Frozen muscle tissue sections were fixed in fresh
3% paraformaldehyde in PBS solution for 15-20 minutes,
after which they were rinsed twice with PBS for 5 minutes.
The nuclei were permeabilized with 0.5% Triton X-100 for 5
minutes after which the tissue was blocked with normal goat
serum for 30 minutes. The sections were incubated a 2'-O-
methyl RNA targeted to alphal actin that is 5'-labeled with
Texas Red (Integrated DNA Technologies). The sections
were counter-stained with DAPI to label the nuclei. The sec-
tions were mounted and viewed with a standard fluorescence
microscope. Image acquisition was by Metavue software and
deconvolution was achieved by Autoquant software.

[0373] All muscle tissue sections from mice treated with
ISIS 445236 and ISIS 445238 displayed reduced fluorescent
intensity of alphal actin signal at the ribonuclear foci, indi-
cating antisense inhibition of human alphal actin mRNA and
reduction of the RNA in the nuclear foci.

Assessment of Myotonia by Electromyography

[0374] Myotonia refers to repetitive action potential that is
due to delayed relaxation of muscle fibers. This phenomenon
is observed in patients of myotonic dystrophy as well as in the
HSA*® mice. When the EMG needle is inserted into a myo-
tonic muscle, the electrical activity is prolonged for up to
several seconds past when the insertional activity should nor-
mally cease. The frequency of myotonic discharges ranges
from 50 to 100 impulses per second.

[0375] Myotonia may be measured via electromyography
and is graded in the following manner: grade O refers to no
myotonia elicited by any needle insertion (0%); grade 1 refers
to myotonia elicited by less than 50% needle insertions; grade
2 refers to myotonia elicited by more than 50% needle inser-
tions; and grade 3 refers to mytonia elicited by 100% needle
insertions.

[0376] Before electromyography, mice were anesthetized
by using i.p. 100 mg/kg ketamine, 10 mg/kg xylazine, and 3
mg/kg acepromazine or 250 mg/kg 2,2,2-tribromoethanol.
Electromyography on left and right quadriceps, left and right
gastrocnemius muscles, left and right tibialis anterior
muscles and lumbar paraspinals muscles was performed as
previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 24 as the average myotonia grade
observed in four mice of each group and demonstrates sig-
nificant reduction of myotonia in mice treated with ISIS
445236 and ISIS 445238.

TABLE 24

Average reduction of myotonia in various muscles of antisense
oligonucleotide-treated HSAX® mice

ISIS ISIS ISIS
PBS 190403 445236 445238

Left quadriceps 3.00 3.00 0.00 0.25
Right quadriceps 3.00 3.00 0.00 0.00
Left gastrocnemius 3.00 3.00 0.00 0.25
Right gastrocnemius 3.00 3.00 0.00 0.25
Left Tibialis anterior 2.75 2.50 0.00 0.00
Right Tibialis anterior 2.75 2.50 0.00 0.00
Lumbar paraspinals 3.00 3.00 0.00 0.75
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Correction of Alternative Splicing

[0377] The splicing factor MBNL1, which controls Sercal
splicing, m-Titin splicing, CIC-1 chloride channel gene
(Clenl) splicing, and Zasp splicing, is sequestered in
expanded CUG foci. MBNL1 sequestration triggers dysregu-
lated splicing in each of these genes. To evaluate the effect of
antisense inhibition of human alpha 1 actin on splicing, total
RNA was purified from the tibialis anterior, gastrocnemius,
and quadriceps muscle and RT-PCR was performed, as
described in Example 13. The forward and reverse primers for
Serca-1, m-Titin, Clenl, and ZASP have been described in
Bennett and Swayze, Annu. Rev. Pharmacol. 2010; 50: 259-
93.

[0378] InPBS treated HSA*® mice, Sercal splicing is dys-
regulated as demonstrated by exon 22 exclusion. Treatment
with each of ISIS 445236 and ISIS 445238 resulted in exon 22
inclusion and normalization of alternative splicing of the
Sercal gene in the tibialis anterior, gastrocnemius, and quad-
riceps muscles.

[0379] InPBS treated HSA*® mice, m-Titin splicing is dys-
regulated as demonstrated by exon 5 inclusion. Treatment
with each of ISIS 445236 and ISIS 445238 resulted in skip-
ping of exon 5 and normalization of alternative splicing of the
m-Titin gene in the tibialis anterior, gastrocnemius, and quad-
riceps muscles.

[0380] InPBS treated HSA™® mice, Clenl splicing is dys-
regulated as demonstrated by exon 7a inclusion. Treatment
with each of ISIS 445236 and ISIS 445238 resulted in skip-
ping of exon 7a and normalization of alternative splicing of
the Clenl gene in the tibialis anterior, gastrocnemius, and
quadriceps muscles.

[0381] In PBS treated HSA'® mice, Zasp splicing is dys-
regulated as demonstrated by exon 11 inclusion. Treatment
with each of ISIS 445236 and ISIS 445238 resulted in skip-
ping of exon 11 and normalization of alternative splicing of
the Zasp gene in the tibialis anterior, gastrocnemius, and
quadriceps muscles.

[0382] Therefore, antisense inhibition of alphal actin cor-
rected Sercal, m-Titin, Clenl, and Zasp splicing dysregula-
tion, which indicates that treatment with antisense oligo-
nucleotide reduced accumulation of CUGexp in the nuclear
foci. Reduced accumulation of CUGexp in the nuclear foci
correct MBLN1 sequestration thereby allowing normal splic-
ing to occur.

Example 15

In Vivo Antisense Inhibition of Human Alphal Actin
in Transgenic Mice

[0383] Antisense inhibition of human alphal actin RNA
transcript by ISIS 445236 and ISIS 445238 on myotonia in
HSAZ® mice was further evaluated.

Treatment

[0384] HSA™® mice were divided into three treatment
groups. The first two groups received subcutaneous injections
of ISIS 445236 or ISIS 445238 at a dose of 25 mg/kg twice per
week for 2 weeks. The third group received subcutaneous
injections of PBS twice per week for 2 weeks. The PBS-
injected group served as the control group to which the oli-
gonucleotide-treated group was compared.
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Inhibition of Alphal Actin RNA

[0385] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles, gas-
trocnemius muscles, and tibialis anterior muscles was iso-
lated. RNA was isolated for real-time PCR analysis of alphal
actin and normalized to 18s RNA. As presented in Table 25,
treatment with antisense oligonucleotides reduced human
alphal actin RNA transcript expression. The results are
expressed as percent inhibition of alphal actin transcript,
relative to the PBS control.

[0386] Both ISIS 445236 and ISIS 445238 demonstrated
significant inhibition of alphal actin mRNA levels under the
conditions specified above.

TABLE 25

Percent inhibition of human alphal actin RNA transcript in HSALR mice

Muscle Type ISIS 445236 ISIS 445238
Quadriceps 61 64
Gastrocnemius 68 37
Tibialis anterior 68 41

Assessment of Myotonia by Electromyography

[0387] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 26 as the average myotonia grade
observed in four mice of each group and demonstrates sig-
nificant reduction of myotonia in mice treated with ISIS
445236 and ISIS 445238.

TABLE 26

Average reduction of myotonia in various muscles of antisense
oligonucleotide-treated HSAZR mice

ISIS ISIS
PBS 445236 445238

Left quadriceps 3.00 0.00 1.75
Right quadriceps 3.00 0.00 1.75
Left gastrocnemius 3.00 0.25 1.5
Right gastrocnemius 3.00 0.25 1.00
Left Tibialis anterior 2.75 0.00 0.00
Right Tibialis anterior 2.75 0.00 0.00
Lumbar paraspinals 3.00 0.50 2.00

Correction of Alternative Splicing

[0388] To evaluate the effect of ISIS 190401 on alternative
splicing of Sercal, total RNA purified from the tibialis ante-
rior gastrocnemius, and quadriceps muscle was analyzed in a
procedure similar to that described in Example 13.

[0389] InPBS treated HSA™® mice, Sercal splicing is dys-
regulated as demonstrated by exon 22 exclusion, as a result of
MBLNI1 dysregulation. Treatment with each of ISIS 445236
and ISIS 445238 resulted in near-complete inclusion and
normalization of alternative splicing of exon 22 of the Sercal
gene in the tibialis anterior and quadriceps muscles.
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[0390] Therefore, antisense inhibition of alphal actin cor-
rected Sercal splicing dysregulation, which indicates that
treatment with antisense oligonucleotide reduced accumula-
tion of CUGexp in the nuclear foci. Reduced accumulation of
CUGexp in the nuclear foci correct MBLN1 sequestration
thereby allowing normal splicing to occur.

Example 16

Dose-Dependent Antisense Inhibition of Human
Alphal Actin in Transgenic Mice

[0391] Dose-dependent inhibition of human alphal actin
RNA transcript by ISIS 445236 and ISIS 445238 on myotonia
in HSA™® mice was evaluated.

Treatment

[0392] HSA™® mice were subcutaneously injected with
ISIS 445236 or ISIS 445238 at doses of 2.5 mg/kg, 8.5 mg/kg
or 25.0 mg/kg twice per week for 4 weeks. The control group
received subcutaneous injections of PBS twice per week for 4
weeks. The PBS-injected group served as the control group to
which the oligonucleotide-treated group was compared.

Inhibition of Alphal Actin RNA

[0393] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles
(Quad), gastrocnemius muscles (Gastroc), and tibialis ante-
rior muscles (TA) was isolated. RNA was isolated for real-
time PCR analysis of alphal actin and normalized to 18s
RNA. As presented in Table 27, treatment with antisense
oligonucleotides reduced human alphal actin RNA transcript
expression. The results are expressed as percent inhibition of
alphal actin transcript, relative to the PBS control.

[0394] Both the antisense oligonucleotides demonstrated
dose-dependent inhibition of alphal actin mRNA levels in
quadriceps muscles, gastrocnemius muscles, and tibialis
anterior muscles under the conditions specified above.

TABLE 27

Dose-dependent inhibition of human alphal actin RNA transcript
in HSAZ® mice

mg/kg/wk Quad Gastroc TA

ISIS 445236 5 24 36 46
17 53 57 59

50 86 86 90

ISIS 445238 5 21 37 3
17 30 39 60

50 39 81 70

Assessment of Myotonia by Electromyography

[0395] Electromyography on left and right quadriceps
(Quad), left and right gastrocnemius muscles (Gastroc), left
and right tibialis anterior (TA) muscles and lumbar paraspi-
nals muscles was performed as previously described (Kana-
dia et al, 2003, Science, 302: 1978-1980) by using 30 gauge
concentric needle electrodes and a minimum of 10 needle
insertions for each muscle. The data is presented in Table 28
as the average myotonia grade observed in four mice of each
group and demonstrates significant dose-dependent reduc-
tion of myotonia in mice treated with ISIS 445236 and ISIS
445238.
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TABLE 28

Average reduction of myotonia in various muscles
of antisense oligonucleotide-treated HSAZ® mice

mg/ Lumbar
kg/ Left Right Left Right Left Right para-
wk Quad Quad Gastroc Gastroc TA  TA  spinals
PBS — 3.00 3.00 3.00 3.00 275 275 3.00
ISIS 5 3.00 3.00 3.00 3.00 225 225 3.00
445236 17 075 075 075 1.00  0.00 0.00 1.75
50 0.00 000 0.00 0.00  0.00 0.00 0.00
ISIS 50275 275 250 250 200 175 275
445238 17 3.00 3.00 2.00 225 000 000 275
50 075 075 025 025 0.00 0.00 1.00

Correction of Alternative Splicing

[0396] To evaluate the effect of ISIS 190401 on alternative
splicing of Sercal, total RNA purified from the tibialis ante-
rior gastrocnemius, and quadriceps muscle was analyzed in a
procedure similar to that described in Example 13.

[0397] InPBS treated HSA™® mice, Sercal splicing is dys-
regulated as demonstrated by exon 22 exclusion, as a result of
MBLNI1 dysregulation. Treatment with either ISIS 445236 or
ISIS 445238 at doses of 8.5 mg/kg or 25.0 mg/kg twice a
week (or 17.0 mg/kg/week and 50.0 mg/kg/week) resulted in
complete inclusion and normalization of alternative splicing
of exon 22 of the Sercal gene in all three muscle types.
[0398] Therefore, antisense inhibition of alphal actin cor-
rected Sercal splicing dysregulation, which indicates that
treatment with antisense oligonucleotide reduced accumula-
tion of CUGexp in the nuclear foci. Reduced accumulation of
CUGexp in the nuclear foci correct MBLN1 sequestration
thereby allowing normal splicing to occur.

Example 17

In Vivo Antisense Inhibition by an Oligonucleotide
Targeting the HSA Coding Region of Human Alphal
Actin in Transgenic Mice

[0399] Antisense inhibition of human alphal actin RNA
transcript by ISIS 190401 (5'-GCGGTCAGCGATC-
CCAGGGT-3' (SEQ ID NO: 788), target start site 1028 of
SEQ ID NO: 1) on myotonia in HSA™® mice was evaluated.

Treatment

[0400] HSA™® mice received subcutaneous injections of
ISIS 190401 at a dose of 25 mg/kg twice per week for 4
weeks. A control group received subcutaneous injections of
PBS twice per week for 2 weeks. The PBS-injected group
served as the control group to which the oligonucleotide-
treated group was compared.

Inhibition of Alphal Actin RNA

[0401] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles, gas-
trocnemius muscles, and tibialis anterior muscles was iso-
lated. RNA was isolated for real-time PCR analysis of alphal
actin and normalized to 18s RNA. As presented in Table 29,
treatment with antisense oligonucleotides reduced human
alphal actin RNA transcript expression. The results are
expressed as percent inhibition of alphal actin transcript,
relative to the PBS control.
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[0402] Treatment with ISIS 190401 resulted in significant
inhibition of alphal actin mRNA levels in quadriceps muscle,
gastrocnemius muscle, and tibialis anterior muscle under the
conditions specified above.

TABLE 29

Antisense inhibition of human alphal actin RNA transcript
in HSAZR mice

%

Muscle Type inhibition
Quadriceps 85
Gastrocnemius 86
Tibialis anterior 89

Assessment of Myotonia by Electromyography

[0403] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 30 as the average myotonia grade
observed in four mice of each group and demonstrates sig-
nificant reduction of myotonia in mice treated with ISIS
190401.

TABLE 30

Average reduction of myotonia in various muscles of
antisense oligonucleotide-treated HSAZ® mice

ISIS
PBS 190401

Left quadriceps 3.00 0.00
Right quadriceps 3.00 0.00
Left gastrocnemius 3.00 0.00
Right gastrocnemius 3.00 0.00
Left Tibialis anterior 2.50 0.00
Right Tibialis anterior 2.50 0.00
Lumbar paraspinals 3.00 0.50

Correction of Alternative Splicing

[0404] To evaluate the effect of ISIS 190401 on alternative
splicing of Sercal, total RNA purified from the tibialis ante-
rior gastrocnemius, and quadriceps muscle was analyzed in a
procedure similar to that described in Example 13.

[0405] InPBS treated HSA®® mice, Sercal splicing is dys-
regulated as demonstrated by exon 22 exclusion, as a result of
MBLNI1 dysregulation. Treatment with ISIS 190401 resulted
in complete inclusion and normalization of alternative splic-
ing of exon 22 of the Sercal gene in all three muscle types.

[0406] Therefore, antisense inhibition of alphal actin cor-
rected Sercal splicing dysregulation, which indicates that
treatment with antisense oligonucleotide reduced accumula-
tion of CUGexp in the nuclear foci. Reduced accumulation of
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CUGexp in the nuclear foci corrects MBLNI1 sequestration
thereby allowing normal splicing to occur.

Example 18

Duration of Action of Antisense Inhibition by an
Oligonucleotide Targeting Human Alphal Actin in
Transgenic Mice

[0407] The duration of action of antisense inhibition of
human alphal actin RNA transcript by ISIS 445236 in HSAZ®
mice was evaluated.

Treatment

[0408] HSA™® mice received subcutaneous injections of
ISIS 445236 at a dose of 25 mg/kg twice per week for 4
weeks. A control group received subcutaneous injections of
PBS twice per week for 2 weeks. The PBS-injected group
served as the control group to which the oligonucleotide-
treated group was compared. The mice were analyzed 6
weeks after administration of the last dose.

Inhibition of Alphal Actin RNA

[0409] Six weeks after the final dose, the animals were
sacrificed and tissue from the quadriceps muscles, gastrocne-
mius muscles, and tibialis anterior muscles was isolated.
RNA was isolated for real-time PCR analysis of alphal actin
and normalized to 18s RNA. As presented in Table 31, treat-
ment with ISIS 445236 reduced human alphal actin RNA
transcript expression, and this effect was sustained at least for
6 weeks. The results are expressed as percent inhibition of
alphal actin transcript, relative to the PBS control.

[0410] Treatment with ISIS 445236 resulted in significant
inhibition ofalphal actin mRNA levels in quadriceps muscle,
gastrocnemius muscle, and tibialis anterior muscle under the
conditions specified above.

TABLE 31

Antisense inhibition of human alphal actin RNA transcript
in HSA® mice

%

Muscle Type inhibition
Quadriceps 88
Gastrocnemius 76
Tibialis anterior 67

Assessment of Myotonia by Electromyography

[0411] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 32 as the average myotonia grade
observed in four mice of each group and demonstrates sig-
nificant reduction of myotonia in mice treated with ISIS
445236. Therefore, the effect of antisense inhibition of alpha
actin by ISIS 445236 was sustained at least for 6 weeks.
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TABLE 32

Average reduction of myotonia in various muscles of antisense

oligonucleotide-treated HSAZ® mice

ISIS
PBS 445236

Left quadriceps 3.00 0.00
Right quadriceps 3.00 0.00
Left gastrocnemius 3.00 0.00
Right gastrocnemius 3.00 0.00
Left Tibialis anterior 2.50 0.00
Right Tibialis anterior 2.50 0.00
Lumbar paraspinals 3.00 0.00

Example 19

In Vivo Effect of Antisense Inhibition of mRNA with
CUG Repeats by Intramuscular Administration in
Transgenic Mice

[0412] The effect of antisense inhibition of mRNA tran-
scripts containing multiple CUG repeats on myotonia in
HSA®® mice was evaluated. Three antisense oligonucleotides
targeting the CUG repeats and with varying lengths were
assayed for their effectiveness in inhibiting myotonia in the
mice. ISIS 444745 (AGCAGCAGCAGCAGCAGCAG-
CAGCA (SEQ ID NO: 789) is a uniform 2'-O-methoxyethyl
oligonucleotide, 25 nucleotides in length and with a phospho-
rothioate backbone. ISIS 444746 (AGCAGCAGCAGCAG-
CAGCAG (SEQ ID NO: 790) is a uniform 2'-O-methoxy-
ethyl oligonucleotide, 20 nucleotides in length and with a
phosphorothioate backbone. ISIS 444749 (GCAGCAG-
CAGCAGCA (SEQIDNO: 791) is a uniform 2'-O-methoxy-
ethyl oligonucleotide, 15 nucleotides in length and with a
phosphorothioate backbone. ISIS 445236 was included in the
assay as a positive control.

Treatment

[0413] HSA™® mice were divided into three treatment
groups. The groups received direct intramuscular injections
of ISIS 444745, ISIS 444746 or ISIS 444749 at a dose of 0.4
nM into the tibialis anterior muscle. The contralateral tibialis
anterior muscle in each mouse received a single dose intra-
muscular injection of PBS. The PBS-injected muscle acted as
the control.

Inhibition of Alphal Actin RNA

[0414] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the tibialis anterior (left and
right) was isolated. RNA was isolated for real-time PCR
analysis of alphal actin and normalized to 18s RNA. As
presented in Table 33, only treatment with ISIS 444745
reduced human alphal actin RNA transcript expression. The
results are expressed as percent inhibition of alphal actin
transcript, relative to the PBS control.
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TABLE 33
Percent inhibition of human alphal actin RNA transcript in
HSALR mice
ISIS %
No. inhibition
444745 51
444746 0
444749 12
Example 20

In Vivo Dose Dependent Inhibition of mRNA with
CUG Repeats by Intramuscular Administration in
Transgenic Mice

[0415] ISIS 444745 and ISIS 444746 were further evalu-
ated for their ability to reduce human alpha 1 actin mRNA in
vivo.

Treatment

[0416] HSA™® mice were maintained on a 12-hour light/
dark cycle and fed ad libitum normal Purina mouse chow.
Animals were acclimated for at least 7 days in the research
facility before initiation of the experiment. Antisense oligo-
nucleotides (ASOs) were prepared in PBS and sterilized by
filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.

[0417] The mice were divided into 6 treatment groups.
Three of the groups received direct intramuscular injections
of ISIS 444745 at doses of 0.2 nM, 0.5 nM, or 1.0 nM into the
tibialis anterior muscle on one side. Another three groups
direct intramuscular injections of ISIS 444746 at doses 0of 0.2
nM, 0.5 nM, or 1.0 nM into the tibialis anterior muscle on one
side. The contralateral tibialis anterior muscle in each mouse
received a single dose intramuscular injection of PBS. The
PBS-injected muscle acted as the control for the correspond-
ing muscle treated with ISIS oligonucleotide.

Assessment of Myotonia by Electromyography

[0418] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 34 as the average myotonia grade
observed in four mice of each group and demonstrates sig-
nificant reduction of myotonia in mice treated with either
ISIS 444745 or ISIS 444746. The effect of antisense inhibi-
tion of alpha actin by ISIS 444745 and 444746 was sustained
at least for 6 weeks.

TABLE 34

Dose-dependent reduction of myotonia in muscles of antisense
oligonucleotide-treated HSAX® mice

0.2 nM 0.5 1M 1.0 nM
PBS 3.00 3.00 2.33
ISIS 444745 1.67 1.00 0.33
PBS 2.50 2.00 3.00
1S1S444746 2.00 0.00 1.00
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Example 21

In Vivo Effect of Antisense Inhibition of mRNA with
CUG Repeats by Subcutaneous Administration in
Transgenic Mice

[0419] The effect of antisense inhibition of mRNA tran-
scripts containing multiple CUG repeats on myotonia in
HSA™® mice was evaluated. ISIS 445236 was included in the
assay as a positive control.

Treatment

[0420] HSA® mice were divided into five treatment
groups. The first three groups received subcutaneous injec-
tions of ISIS 444745, ISIS 444746 or ISIS 444749 at a dose of
25 mg/kg twice per week for 4 weeks. The fourth group
received subcutaneous injections of PBS twice per week for 4
weeks. The fifth group received subcutaneous injections of
ISIS 445236 at a dose of 25 mg/kg twice per week for 4
weeks. The PBS-injected group served as the control group to
which the oligonucleotide-treated group was compared.

Assessment of Myotonia by Electromyography

[0421] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 35 as the average myotonia grade
observed in four mice of each group.

[0422] Treatment with ISIS 445236 led to significant
reduction in myotonia. Treatment with ISIS 444745 and ISIS
444746 also resulted in reduced myotonia in some of the
tissues tested.

TABLE 35

Average reduction of myotonia in various muscles of antisense
oligonucleotide-treated HSAZ® mice

ISIS ISIS ISIS ISIS
PBS 444745 444746 444749 445236
Left quadriceps 3.00 3.00 3.00 3.00 0.00
Right quadriceps 3.00 3.00 3.00 3.00 0.00
Left gastrocnemius 3.00 2.75 3.00 3.00 0.00
Right gastrocnemius 3.00 2.75 2.75 3.00 0.00
Left Tibialis anterior 3.00 2.25 2.75 2.75 0.00
Right Tibialis anterior 3.00 2.25 2.50 2.75 0.00
Lumbar paraspinals 3.00 3.00 3.00 3.00 0.00
Example 22

Dose-Dependent Inhibition of Long CUG Repeat
mRNA (HSA*® Mice) and a Short CUG Repeat
(HSA®® Mice) by Subcutaneous Administration in
Transgenic Mice

[0423] Dose-dependent inhibition of mRNA transcripts
containing a long CUG repeat (HSA*® mice) and a short CUG
repeat (HSAS® mice), was evaluated. HSA-short repeat
(HSA*®) mice express the identical transgene as the HSA™®
mice, except that 5 instead of 250 CUG repeats are inserted in
the 3' UTR. HSA®® mice do not have myotonia, splicing
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changes, or any other observable myotonia phenotype. ISIS
445236 was used in this assay.

Treatment

[0424] HSA™® mice were divided into four treatment
groups. The first three groups received subcutaneous injec-
tions of ISIS 445236 at doses of 2.5 mg/kg, 8.5 mg/kg or 25.0
mg/kg twice per week for 4 weeks. The fourth group received
subcutaneous injections of PBS twice per week for 4 weeks.
The PBS-injected group served as the control group to which
the oligonucleotide-treated group was compared. HSAR
mice were also divided into four groups and similarly treated.

Inhibition of Alphal Actin RNA

[0425] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles (left
and right), gastrocnemius muscles (left and right), and tibialis
anterior muscles (left and right) was isolated. RNA was iso-
lated for real-time PCR analysis of alphal actin and normal-
izedto 18s RNA. Theresults are presented in Tables 36 and 37
and are expressed as percent inhibition of alphal actin tran-
script, relative to the control. Greater inhibition of the
nuclear-retained long repeat in the muscle of HSA® mice
was achieved compared with the non-nuclear-retained short
repeat in the muscle of HSA®® mice.

TABLE 36
Percent inhibition of human alphal actin RNA transcript in
HSAX® mice
Dose
(mg/kg) Quadriceps Gastrocnemius Tibialis anterior
2.5 24 36 46
8.5 53 66 59
25 86 86 90

TABLE 37
Percent inhibition of human alphal actin RNA transcript in
HSASR mice
Dose
(mg/kg) Quadriceps Gastrocnemius Tibialis anterior
2.5 15 14 0
8.5 30 11 0
25 59 48 54

Example 23

In Vivo Antisense Inhibition of Human DMPK in
Transgenic Mice

[0426] LC15 mice, Line A, are transgenic mice containing
the entire human DMPK 3'UTR (developed by Wheeler et al,
University of Rochester). The mice are the second generation
of' mice backcrossed to an FVB background. The transgene is
expressed in the mice as a CUG repeat RNA, which is
retained in the nucleus, forming nuclear inclusions or foci,
similar to that seen in human tissue samples of patients with
myotonic dystrophy (DM1). There are 350-400 CUG repeats
in the DMPK transgene. These mice display early signs of
DM1 and do not display any myotonia in their muscle tissues.
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[0427] ISIS 445569, ISIS 444404, ISIS 444436 and ISIS
473810, which demonstrated statistically significant dose-
dependent inhibition in vitro (see Example 5), were evaluated
for their ability to reduce human DMPK RNA transcript in
vivo.

Treatment

[0428] LC15, Line A mice were maintained on a 12-hour
light/dark cycle and fed ad libitum normal Purina mouse
chow. Animals were acclimated for at least 7 days in the
research facility before initiation of the experiment. Anti-
sense oligonucleotides (ASOs) were prepared in PBS and
sterilized by filtering through a 0.2 micron filter. Oligonucle-
otides were dissolved in 0.9% PBS for injection.

[0429] The mice were divided into five treatment groups.
The first three groups received subcutaneous injections of
ISIS 445569, ISIS 444404 or ISIS 444436 at a dose of 25
mg/kg twice per week for 4 weeks. The fourth group received
subcutaneous injections of ISIS 473810 at a dose of 12.5
mg/kg twice per week for 4 weeks. The fifth group received
subcutaneous injections of PBS twice weekly for 4 weeks.
The PBS-injected group served as the control group to which
the oligonucleotide-treated group was compared.

Inhibition of DMPK RNA

[0430] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles was
isolated. RNA was isolated for real-time PCR analysis of
DMPK and normalized to 18s RNA. As presented in Table 38,
treatment with antisense oligonucleotides reduced human
DMPK RNA transcript expression. The results are expressed
as percent inhibition of DMPK transcript, relative to the PBS
control.

TABLE 38

Antisense inhibition of human DMPK RNA transcript in LC15 mice

%

ISIS No mg/kg/wk inhibition
444404 50 20
444404 50 55
444436 50 41
473810 25 56

Assessment of Myotonia by Electromyography

[0431] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and aminimum of 10 needle insertions for each muscle. Since
LC15 mice do not have myotonia, neither the control group
nor the treatment groups displayed any myotonia in any
muscle tested.

Example 24

In Vivo Antisense Inhibition of Human DMPK in
Transgenic Mice

[0432] LC15 mice, Line D, are transgenic mice containing
the entire human DMPK 3'UTR (developed by Wheeler et al,
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University of Rochester). The mice are the third generation of
mice backcrossed to an FVB background. The transgene is
expressed in the mice as a CUG repeat RNA, which is
retained in the nucleus, forming nuclear inclusions or foci,
similar to that seen in human tissue samples of patients with
myotonic dystrophy (DM1). There are 350-400 CUG repeats
in the DMPK transgene. These mice display early signs of
DM1 and do not display any myotonia in their muscle tissues.
[0433] ISIS 445569, ISIS 444404, ISIS 444436 and ISIS
473810 were further evaluated for their ability to reduce
human DMPK RNA transcript in vivo.

Treatment

[0434] LC15, Line D mice were maintained on a 12-hour
light/dark cycle and fed ad libitum normal Purina mouse
chow. Animals were acclimated for at least 7 days in the
research facility before initiation of the experiment. Anti-
sense oligonucleotides (ASOs) were prepared in PBS and
sterilized by filtering through a 0.2 micron filter. Oligonucle-
otides were dissolved in 0.9% PBS for injection.

[0435] The mice were divided into six treatment groups.
The first three groups received subcutaneous injections of
ISIS 445569, ISIS 444404 or ISIS 444436 at a dose of 25.00
mg/kg twice per week for 4 weeks. The fourth group received
subcutaneous injections of ISIS 473810 at a dose of 12.50
mg/kg twice per week for 4 weeks. The fifth group received
subcutaneous injections of ISIS 473810 at a dose of 6.25
mg/kg twice per week for 4 weeks. The sixth group received
subcutaneous injections of PBS twice weekly for 4 weeks.
The PBS-injected group served as the control group to which
the oligonucleotide-treated group was compared.

Inhibition of DMPK RNA

[0436] Twenty four hours after the final dose, the animals
were sacrificed and tissue from the quadriceps muscles was
isolated. RNA was isolated for real-time PCR analysis of
DMPK and normalized to 18s RNA. As presented in Table 39,
treatment with antisense oligonucleotides reduced human
DMPK RNA transcript expression. The results are expressed
as percent inhibition of DMPK transcript, relative to the PBS
control.

[0437] Theresults indicate that treatment with the antisense
oligonucleotides resulted in inhibition of DMPK mRNA in
the mice.

TABLE 39

Antisense inhibition of human DMPK RNA transcript in LC15 mice

%

ISIS No mg/kg/wk inhibition
444404 50.00 24
444404 50.00 30
444436 50.00 17
473810 25.00 7
473810 12.50 18

Assessment of Myotonia by Electromyography

[0438] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:

Sep. 12,2013

1978-1980) by using 30 gauge concentric needle electrodes
and aminimum of 10 needle insertions for each muscle. Since
LC15 mice do not have myotonia, neither the control group
nor the treatment groups displayed any myotonia in any
muscle tested.

Example 25

In Vivo Antisense Inhibition of Human DMPK in
SXL Transgenic Mouse Model

[0439] Using hDMPK-targeting ASOs 444401 and 299471
target knockdown in soleus muscle was measured in SXL,
mice. The SXI mouse is transgenic for the entire DMPK gene
and promoter and contains a 1000 CUG repeat sequence in
the 3'UTR of DMPK gene. Mice were dosed 50 mg/kg twice
weekly for 4 weeks (n=3 mice per group, except n=2 for
saline-injected controls). Results of Tagman assays demon-
strated that treatment with either ISISI 444401 or ISIS
299471 significantly reduced mut-hDMPK mRNA levels but
had negligible effect on endogenous mouse Dmpk mRNA
levels.

[0440] Therefore, ISIS 444401 and ISIS 299471 selectively
target human DMPK mRNA transcript.

Example 26

Duration of Action of Antisense Inhibition by an
Oligonucleotide Targeting Human Alphal Actin in
Transgenic Mice

[0441] The duration of action of antisense inhibition of
human alphal actin RNA transcript by ISIS 190401 in HSAZ®
mice was evaluated.

Treatment

[0442] HSA™® mice received subcutaneous injections of
ISIS 190401 at a dose of 25 mg/kg twice per week for 4
weeks. A control group received subcutaneous injections of
PBS twice per week for 4 weeks. The PBS-injected group
served as the control group to which the oligonucleotide-
treated group was compared. The mice were analyzed 15
weeks after administration of the last dose.

Inhibition of Alphal Actin RNA

[0443] Fifteen weeks after the final dose, the animals were
sacrificed and tissue from the quadriceps muscles, gastrocne-
mius muscles, and tibialis anterior muscles was isolated.
RNA was isolated for real-time PCR analysis of alphal actin
and normalized to 18s RNA. As presented in Table 40, treat-
ment with ISIS 190401 reduced human alphal actin RNA
transcript expression, and this effect was sustained at least for
15 weeks. The results are expressed as percent inhibition of
alphal actin transcript, relative to the PBS control.

[0444] Treatment with ISIS 190401 resulted in significant
inhibition of alphal actin mRNA levels under the conditions
specified above.



US 2013/0237585 Al

TABLE 40

Antisense inhibition of human alphal actin RNA transcript in
HSALR mice

%

Muscle Type inhibition
Quadriceps 74
Gastrocnemius 81
Tibialis anterior 75

Assessment of Myotonia by Electromyography

[0445] Electromyography on left and right quadriceps, left
and right gastrocnemius muscles, left and right tibialis ante-
rior muscles and lumbar paraspinals muscles was performed
as previously described (Kanadia et al, 2003, Science, 302:
1978-1980) by using 30 gauge concentric needle electrodes
and a minimum of 10 needle insertions for each muscle. The
data is presented in Table 41 as the average myotonia grade
observed in four mice of each group and demonstrates sig-
nificant reduction of myotonia in mice treated with ISIS
190401. Therefore, the effect of antisense inhibition of alpha
actin by ISIS 190401 was sustained at least for 15 weeks.

TABLE 41

Average reduction of myotonia in various muscles of antisense
oligonucleotide-treated HSAZR mice

ISIS
PBS 190401

Left quadriceps 3.0 0.0
Right quadriceps 3.0 0.0
Left gastrocnemius 2.5 0.0
Right gastrocnemius 2.5 0.0
Left Tibialis anterior 2.5 0.0
Right Tibialis anterior 2.5 0.0
Lumbar paraspinals 2.5 0.0

Correction of Alternative Splicing

[0446] To evaluate the effect of ISIS 190401 on alternative
splicing of Sercal, total RNA purified from the tibialis ante-
rior gastrocnemius, and quadriceps muscle was analyzed in a
procedure similar to that described in Example 13.

[0447] InPBS treated HSA™® mice, Sercal splicing is dys-
regulated as demonstrated by exon 22 exclusion. Treatment
with ISIS 190401 resulted in complete inclusion and normal-
ization of alternative splicing of exon 22 of the Sercal gene in
all three muscle types, which was sustained even after 15
weeks.

[0448] Therefore, antisense inhibition of alphal actin cor-
rected Sercal splicing dysregulation, which indicates that
treatment with antisense oligonucleotide reduced accumula-
tion of CUGexp in the nuclear foci. Reduced accumulation of
CUGexp in the nuclear foci corrects MBLNI1 sequestration
thereby allowing normal splicing to occur.

Example 27

Microarray Analysis of Transcriptomic Effect of
Antisense Inhibition of Human Actin

[0449] Expression of actin mRNA with expanded CUG
repeats causes extensive remodeling of the muscle transcrip-
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tome. To evaluate the overall transcriptomic effects of ISIS
190401 and ISIS 445236, microarray analyses was utilized in
HSA™® mice.

Treatment

[0450] HSA® mice received subcutaneous injections of
ISIS 190401 or ISIS 445236 at a dose of 25 mg/kg twice per
week for 4 weeks. A control group received subcutaneous
injections of PBS twice per week for 4 weeks. The PBS-
injected group served as the control group to which the oli-
gonucleotide-treated group was compared.

Transcriptome Analysis by Microarray

[0451] RNA was isolated from the quadriceps muscle of
wild-type or HSAZ® mice. RNA integrity was verified using
an Agilent Bioanalyzer (RNA integrity number >7.5). RNA
was processed to complementary RNA (cRNA) and hybrid-
ized on microbeads using MouseRef-8 v2.0 Expression
BeadChip Kits (Illumina, San Diego), according to the manu-
facturer’s recommendations. Image data were quantified
using BeadStudio software (Illumina). Signal intensities
were quantile normalized. Row-specific offsets were used to
avoid any values of less than 2 prior to normalization. Data
from all probe sets with 6 or more nucleotides of CUG, UGC,
or GCU repeats was suppressed to eliminate the possibility
that expanded repeats in the hybridization mixture (CAG
repeats in cRNA originating from CUG repeats in the mRNA)
could cross-hybridize with repeat sequences in the probes. To
eliminate genes whose expression was not readily quantified
on the arrays, probes showing a P value for detection prob-
ability of <0.1 were suppressed in all samples. Comparisons
between groups were summarized and rank-ordered by fold-
changes of mean expression level and t tests. The software
package R (Butler et al. Diabetes. 2002; 51: 1028-34) was
used to perform principal components analysis (Levin et al. In
Antisense Drug Technology: Principles, Strategies, and
Applications, S.T. Crooke, Ed. (CRC Press, Boca Raton,
2008), pp 183-215; Geary et al. Drug Metab. Dispos. 2003;
31: 1419-28) on wild-type, ISIS oligonucleotide-treated, and
PBS-treated microarray samples. The principle components
allowed the capture of the majority of the expression variation
in each sample within 3 dimensions. The first three principal
components of each sample were plotted.

[0452] The principle component analysis of untreated wild-
type and HSA™® mice demonstrated segregation of HSAZ®
away from wild-type mice, in widely separated clusters. In
contrast, antisense oligonucleotide-treated HSA™* mice clus-
tered more closely to wild-type mice, suggesting an overall
trend for transcriptome normalization. Comparisons of
HSA®® transgenic mice with wild-type mice identified 93
transcripts whose expression levels were altered more than
two-fold (P<0.0001), as presented in Table 42, below. The
extent of dysregulation for these transcripts was reduced or
normalized for antisense oligonucleotides (88% dysregulated
transcripts responded to ISIS 445236, P<0.05 for ISIS
445236 vs. PBS control, whereas 90% responded to ISIS
190401).

[0453] In order to consider transcripts that have off-target
knockdown, all transcripts whose expression was reduced in
antisense oligonucleotide-treated HSA™® mice were identi-
fied (>two-fold reduction by either oligonucleotide, P<0.
0001, n=41 transcripts). All transcripts that were down-regu-
lated by these criteria demonstrated upregulation in HSAZ®
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mice. The only exception, collagen 6 alpha2, is unlikely to [0454] These results indicate that treatment with antisense
result from off-target cleavage because it was down-regulated oligonucleotides for 4 weeks resulted in a general improve-
by the two antisense oligonucleotides with non-overlapping ment of the muscle transcriptome without any evidence for
sequences. off-target effects.

TABLE 42

Comparisons of HSA® transgenic mice with wild-type mice identified 93 transcripts

Fold- Fold-
Fold- change t test Fold- change t test Fold-
change t test HSALR- HASLR change t test HSALR- HSALR- change t test

HSALR- HSALR- 190104vs. 190401 vs. HSALR- HSALR- 445236vs. 445236vs. HSALR- HSALR-

saline Saline HSALR- HSALR - 190401 190401 HSALR- HSALR- 445236 445236

Transcript vs. WT vs. WT saline saline vs. WT vs. WT saline saline vs. WT vs. WT
OSBPL10 15.11 0.0000 0.46 0.0023 6.95 0.0008 0.39 0.0007 5.92 0.0002
FBXL13 12.12 0.0000 0.49 0.0159 5.91 0.0385 0.65 0.0255 7.93 0.0026
NGFR 11.57 0.0000 0.23 0.0001 2.66 0.0314 0.16 0.0000 1.84 0.0133
SLC1A1 9.39 0.0000 0.39 0.0001 3.66 0.0001 0.30 0.0001 2.85 0.0116
CXADR 9.13 0.0000 0.14 0.0000 1.30 0.6119 0.21 0.0001 1.94 0.2244
NFATC2 8.48 0.0000 0.32 0.0002 2.67 0.0043 0.22 0.0001 1.84 0.0394
ATP1B4 7.02 0.0000 0.24 0.0000 1.68 0.0021 0.24 0.0000 1.70 0.0091
UCHL1 6.80 0.0000 0.71 0.0168 4.86 0.0005 0.72 0.1187 491 0.0090
TEAD4 6.76 0.0000 0.50 0.0030 3.39 0.0085 0.30 0.0004 2.06 0.1213
TASIR1 6.72 0.0000 0.28 0.0003 191 0.1857 043 0.0002 2.88 0.0047
MUSTN1 6.52 0.0000 0.31 0.0000 2.01 0.0006 0.33 0.0000 2.15 0.0115
IRF5 6.01 0.0000 0.21 0.0000 1.28 0.0556 0.33 0.0001 1.96 0.0035
CRIP3 5.82 0.0000 0.33 0.0000 1.92 0.0151 0.29 0.0001 1.67 0.1470
TAL2 5.75 0.0000 0.20 0.0001 1.13 0.7717 0.36 0.0002 2.08 0.0274
ORF63 5.39 0.0000 0.27 0.0001 145 0.0206 0.47 0.0018 2.51 0.0066
COPG 5.05 0.0000 0.30 0.0000 1.53 0.0218 0.25 0.0001 1.25 0.3617
CAMKI1D 4.92 0.0000 0.23 0.0002 1.12 0.8157 0.27 0.0000 1.32 0.2449
HSPA2 4.76 0.0000 0.43 0.0000 2.02 0.0079 042 0.0000 2.02 0.0197
CAMK?2D 4.70 0.0000 0.36 0.0001 1.70 0.0493 045 0.0004 2.12 0.0095
CNTNAP2 4.49 0.0000 0.58 0.0001 2.59 0.0000 0.67 0.0007 3.02 0.0000
TTC7 4.33 0.0000 0.38 0.0000 1.63 0.0085 0.68 0.0468 2.96 0.0126
CD276 4.08 0.0001 0.36 0.0001 1.47 0.1613 0.59 0.0029 2.39 0.0072
USHIC 4.07 0.0000 0.50 0.0011 2.04 0.0077 0.38 0.0029 1.55 0.2881
LRP11 4.03 0.0000 0.55 0.0017 2.24 0.0011 0.55 0.0006 2.23 0.0000
PHLDA3 3.96 0.0000 0.40 0.0001 1.60 0.0019 0.36 0.0001 142 0.0609
HSPB7 3.80 0.0000 0.30 0.0000 1.14 0.5358 0.30 0.0000 1.15 0.4474
TRIT1 3.74 0.0000 0.43 0.0000 1.62 0.0003 0.31 0.0000 1.16 0.1043
PCNX 3.66 0.0000 0.37 0.0002 1.34 0.1628 042 0.0001 1.53 0.0105
3632451006RIK 3.51 0.0000 0.81 0.1094 2.83 0.0025 0.71 0.0015 2.51 0.0002
AMHR2 3.46 0.0000 0.45 0.0001 1.56 0.0037 0.52 0.0003 1.79 0.0016
SNX13 3.27 0.0000 0.47 0.0000 1.55 0.0007 0.44 0.0000 142 0.0003
ATPOA 3.26 0.0000 0.60 0.0001 1.96 0.0024 042 0.0002 1.38 0.2009
D030028016RIK 3.22 0.0000 0.53 0.0011 1.70 0.0104 0.48 0.0001 1.56 0.0007
RPS6KA3 3.09 0.0000 0.38 0.0000 1.17 0.1845 0.44 0.0001 1.37 0.0321
GCA 3.00 0.0000 0.70 0.0031 2.09 0.0005 0.74 0.0103 2.22 0.0006
PACRG 2.89 0.0001 0.51 0.0002 1.46 0.0063 0.46 0.0001 1.34 0.0229
SPSB2 2.88 0.0001 0.33 0.0000 0.95 0.6599 0.37 0.0000 1.07 0.6216
POU4F1 2.83 0.0000 0.42 0.0000 1.19 0.2046 0.60 0.0007 1.68 0.0074
STRN4 2.72 0.0000 0.38 0.0000 1.03 0.8900 0.46 0.0000 1.25 0.2128
NCAM1 2.67 0.0001 0.70 0.0259 1.87 0.0135 0.54 0.0006 143 0.0343
A930018M24Rik 2.65 0.0001 0.58 0.0058 1.53 0.0727 043 0.0002 1.13 0.3919
TUBA4A 2.60 0.0000 0.42 0.0000 1.09 0.1806 0.50 0.0000 1.31 0.0041
IAP 2.57 0.0000 0.57 0.0002 1.46 0.0108 0.59 0.0016 1.52 0.0333
ANKRDA40 2.56 0.0000 0.63 0.0155 1.60 0.0683 0.57 0.0002 146 0.0047
UVRAG 2.48 0.0000 0.59 0.0000 1.48 0.0005 0.52 0.0000 1.28 0.0165
HIST1H4H 2.46 0.0001 0.55 0.0001 1.34 0.0474 0.65 0.0014 1.60 0.0125
EPS15 2.44 0.0000 0.61 0.0001 1.50 0.0057 0.77 0.0043 1.87 0.0007
PANX1 2.41 0.0001 0.46 0.0004 1.11 0.4311 0.36 0.0000 0.87 0.0561
CALMIA 2.41 0.0001 0.45 0.0008 1.10 0.6994 0.67 0.0154 1.62 0.0538
ASPH 2.40 0.0000 0.40 0.0000 0.95 0.6969 0.44 0.0000 1.05 0.7267
CREB3L2 2.37 0.0001 0.71 0.0287 1.67 0.0416 0.65 0.0051 1.54 0.0410
TRAF3 2.32 0.0001 0.50 0.0001 1.16 0.2851 0.57 0.0001 1.32 0.0481
CMYAL1 2.30 0.0000 0.44 0.0007 1.02 0.9450 0.44 0.0000 1.01 0.9265
ADAMTSL5 2.30 0.0001 0.48 0.0000 1.11 0.3365 0.53 0.0004 1.22 0.1827
HS2ST1 2.27 0.0001 0.64 0.0002 1.44 0.0223 0.74 0.0041 1.68 0.0062
HIST1HA4T 2.21 0.0000 0.59 0.0000 1.31 0.0283 0.72 0.0002 1.60 0.0023
SPSB1 2.20 0.0000 0.53 0.0005 1.16 0.2409 0.48 0.0000 1.05 0.3088
LANCL1 2.20 0.0000 0.63 0.0002 1.39 0.0002 0.66 0.0006 146 0.0005
KCNC4 2.16 0.0000 0.91 0.3892 1.96 0.0036 0.98 0.8712 2.12 0.0029
PRRC1 2.16 0.0000 0.57 0.0001 1.23 0.0324 0.59 0.0000 1.26 0.0070
MID1IP1 2.13 0.0001 1.27 0.0161 2.70 0.0001 1.09 04336 2.32 0.0014

DICER1 2.13 0.0000 0.65 0.0006 1.39 0.0051 0.69 0.0018 1.47 0.0035
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TABLE 42-continued

Comparisons of HSA® transgenic mice with wild-type mice identified 93 transcripts

Fold- Fold-
Fold- change t test Fold- change t test Fold-
change t test HSALR- HASLR change t test HSALR- HSALR- change t test
HSALR- HSALR- 190104vs. 190401vs. HSALR- HSALR- 445236vs. 445236vs. HSALR- HSALR-

saline Saline HSALR- HSALR - 190401 190401 HSALR- HSALR- 445236 445236
Transcript vs. WT vs. WT saline saline vs. WT vs. WT saline saline vs. WT vs. WT
IKBKB 2.10 0.0001 0.74 0.0240 1.56 0.0262 0.78 0.0039 1.64 0.0015
D3WSU178E 2.10 0.0000 0.86 0.1447 1.80 0.0049 0.88 0.0352 1.84 0.0002
ZFP106 2.08 0.0000 0.53 0.0000 1.11 0.1324 0.58 0.0002 1.20 0.0706
B930041F14RIK 2.06 0.0000 0.71 0.0002 1.47 0.0000 0.72 0.0030 1.49 0.0025
FHL1 2.04 0.0000 0.58 0.0000 1.17 0.1332 0.40 0.0000 0.81 0.0815
UHRF1BPIL 2.04 0.0001 0.78 0.0315 1.59 0.0071 0.68 0.0024 1.38 0.0151
PHCA 2.02 0.0000 0.64 0.0001 1.29 0.0354 0.74 0.0070 1.50 0.0145
B230312A22RIK 2.02 0.0000 0.79 0.0022 1.59 0.0004 0.77 0.0019 1.56 0.0007
PPP2R5C 2.01 0.0000 0.59 0.0001 1.16 0.0161 0.66 0.0017 1.32 0.0177
UCcK2 2.01 0.0001 0.70 0.0004 1.41 0.0129 0.64 0.0001 1.28 0.0510
LEPROTL1 0.50 0.0000 1.45 0.0013 0.72 0.0004 147 0.0011 0.73 0.0005
COPS7A 0.49 0.0000 1.35 0.0645 0.66 0.0039 1.49 0.0026 0.73 0.0016
PRM17 0.48 0.0001 1.51 0.2023 0.73 0.1585 1.34 0.0445 0.65 0.0002
LDB3 0.47 0.0000 1.55 0.0550 0.73 0.0607 1.57 0.0010 0.74 0.0055
LOC100046120 0.47 0.0000 1.31 0.0077 0.61 0.0000 1.27 0.0381 0.60 0.0002
LOC677317 0.45 0.0001 1.49 0.0004 0.68 0.0012 1.93 0.0011 0.88 0.2082
LDB2 0.45 0.0000 1.73 0.0424 0.78 0.1234 1.23 0.0817 0.56 0.0000
SUMO3 0.44 0.0000 1.70 0.0123 0.74 0.0223 1.37 0.0960 0.60 0.0023
LRRC24 0.43 0.0001 1.89 0.0009 0.82 0.0212 142 0.0898 0.61 0.0041
HNRPH1 0.42 0.0000 1.64 0.0077 0.69 0.0094 1.70 0.0057 0.71 0.0144
ARMETLI1 0.38 0.0000 2.58 0.0000 0.98 0.7666 2.70 0.0000 1.02 0.7109
LOC100041504 0.37 0.0000 2.02 0.0001 0.75 0.0061 1.84 0.0040 0.68 0.0094
MMP9 0.32 0.0000 2.40 0.0006 0.77 0.0340 1.37 0.1834 0.44 0.0009
CBFB 0.28 0.0000 2.66 0.0304 0.75 0.1852 1.94 0.0056 0.55 0.0004
MDH?2 0.24 0.0000 1.20 0.0473 0.29 0.0000 1.12 0.1037 0.27 0.0000
APCDD1 0.20 0.0000 1.98 0.2157 0.39 0.0059 4.55 0.0001 0.90 0.2873
LOC654842 0.19 0.0000 1.28 0.1712 0.24 0.0000 1.07 0.8807 0.20 0.0001
F2RL3 0.15 0.0000 5.78 0.0001 0.86 0.1901 492 0.0004 0.73 0.0310
EIF3H 0.13 0.0000 1.99 0.2185 0.26 0.0001 1.86 0.1997 0.24 0.0000
AVIL 0.12 0.0000 4.22 0.0156 0.52 0.0081 1.88 0.2270 0.23 0.0001
ACTC1 0.08 0.0000 1.42 0.0346 0.11 0.0000 6.07 0.0098 0.48 0.0087

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 837

<210> SEQ ID NO 1

<211> LENGTH: 2877

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

aggggggctyg gaccaagggg tggggagaag gggaggaggce ctcggcecgge cgcagagaga 60
agtggccaga gaggcccagg ggacagecag ggacaggcag acatgcagece agggcetccag 120

ggcctggaca ggggcetgceca ggcectgtga caggaggacce ccgageccce ggeccgggga 180

ggggccatgg tgctgectgt ccaacatgtce agcecgaggtg cggctgagge ggetcecagea 240
getggtgttyg gacceggget tectgggget ggageccctg ctegacctte tectgggegt 300
ccaccaggag ctgggegect ccgaactgge ccaggacaag tacgtggecg acttettgea 360

gtgggceggag cccatcegtgg tgaggcttaa ggaggtccga ctgcagaggyg acgacttega 420
gattctgaag gtgatcggac geggggegtt cagcgaggta geggtagtga agatgaagea 480
gacgggccag gtgtatgcca tgaagatcat gaacaagtgg gacatgctga agaggggcega 540

ggtgtegtge tteegtgagg agagggacgt gttggtgaat ggggaccgge ggtggatcac 600
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gecagctgecac ttegecttee aggatgagaa ctacctgtac ctggtcatgg agtattacgt 660

gggcggggac ctgctgacac tgctgagcaa gtttggggag cggattcegyg ccgagatgge 720

gegettetac ctggeggaga ttgtcatgge catagacteg gtgcaccgge ttggetacgt 780
gcacagggac atcaaacccg acaacatcct gectggaccge tgtggecaca tcegectgge 840
cgacttegge tcettgectcea agetgeggge agatggaacg gtgeggtege tggtggetgt 900
gggcacccca gactacctgt cecceccgagat cctgcagget gtgggeggtyg ggectgggac 960

aggcagctac gggcccgagt gtgactggtg ggcgctgggt gtattcgcect atgaaatgtt 1020
ctatgggcag acgcccttet acgcggattce cacggcggag acctatggca agatcgtcca 1080
ctacaaggag cacctctcecte tgccgetggt ggacgaaggg gtccecctgagg aggctcgaga 1140
cttcattcag cggttgctgt gtcccececgga gacacggcetg ggccggggtg gagcaggcga 1200
cttcecggaca catceccttet tetttggect cgactgggat ggtcteccggg acagcegtgece 1260
ccectttaca ccggattteg aaggtgccac cgacacatge aacttcgact tggtggagga 1320
cgggctcact gccatggaga cactgtcgga cattcgggaa ggtgcgccge taggggtceca 1380
cctgectttt gtgggctact cctactectg catggcecte agggacagtg aggtcccagg 1440
cceccacaccee atggaactgg aggccgagca getgettgag ccacacgtge aagcgeccag 1500
cctggagecce tecggtgtecce cacaggatga aacagctgaa gtggcagttce cagecggcetgt 1560
cectgeggea gaggetgagg ccgaggtgac getgegggag ctecaggaag ccectggagga 1620
ggaggtgcte acccggcaga gcectgagecg ggagatggag gecatccgca cggacaacca 1680
gaacttcgee agtcaactac gcgaggcaga ggctcggaac cgggacctag aggcacacgt 1740
ccggeagttyg caggagegga tggagttget geaggcagag ggagccacag ctgtcacggg 1800
ggteccccagt cecececgggceca cggatccace ttcccatcta gatggeccce cggecgtgge 1860
tgtgggccag tgccegetgg tggggecagg ceccatgcac cgecgecace tgctgetcce 1920
tgccagggtce cctaggcetg gectatcgga ggegctttece ctgctectgt tegecegttgt 1980
tctgtetegt gecgecgece tgggctgcat tgggttggtg geccacgcceg gccaactcac 2040
cgcagtetgg cgcegeccag gagccgeceg cgetccectga accctagaac tgtcttegac 2100
tceggggece cgttggaaga ctgagtgece ggggcacgge acagaagcecyg cgcccaccge 2160
ctgccagttc acaaccgctce cgagcegtggg tctecgecca gectccagtece tgtgatcegg 2220
geeegecceee tageggcecgg ggagggaggg gecgggteceg cggecggega acggggceteg 2280
aagggtcecctt gtagccggga atgctgectge tgctgctget getgetgcectg ctgetgetge 2340
tgctgetget getgetgetyg ctggggggat cacagaccat ttcectttcecttt cggeccaggcet 2400
gaggccctga cgtggatggg caaactgcag gectgggaag gcagcaagcec gggecgtecg 2460
tgttccatce tccacgcacce cccacctate gttggttege aaagtgcaaa getttettgt 2520
gcatgacgece ctgctetggg gagegtetgg cgcgatctet gectgcttac tcgggaaatt 2580
tgcttttgece aaacccgett ttteggggat ccecgcecgecce cctcectcact tgecgetgete 2640
tcggagecce agceccggctee geccgetteg geggtttgga tatttattga cctegtecte 2700
cgactcgectg acaggctaca ggacccccaa caaccccaat ccacgttttg gatgcactga 2760
gacceccgaca ttecteggta tttattgtcet gtccccaccet aggaccccca cceecgaccce 2820

tcgcgaataa aaggccectece atctgeccaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 2877
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<210> SEQ ID NO 2

<211> LENGTH: 14411

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

ctcecagece agegectecee accectttte atagecaggaa aagecggage ccagggaggg
aacggacctyg cgagtcacac aactggtgac ccacaccagce ggctggagca ggaccctett
ggggagaaga gcatcctgec cgcagcecagg gcccctcate aaagtecteg gtgtttttta
aattatcaga actgcccagg accacgttte ccaggeectg cecagetggg actccteggt
ccttgectee tagtttetea ggectggece tctcaaggece caggcaccece aggceeggttg
gaggcccecega cttcecactet ggagaaccegt ccaccctgga aagaagaget cagattectce
ttggctecteg gageccegeagg gagtgtgtet tcecgegeca cectccacce cccgaaatgt
ttctgtttet aatcccagece tgggcaggaa tgtggctcee cggecagggg ccaaggaget
attttggggt ctegtttgee cagggaggge ttggetecac cactttecte ccccagectt
tgggcagcag gtcaccectg ttcaggetet gagggtgece cetectggte ctgtectcac
cacceccttee ccacctectyg ggaaaaaaaa aaaaaaaaaa aaaaaaagct ggtataaage
agagagcctyg agggctaaat ttaactgtee gagteggaat ccatctctga gtcacccaag
aagctgeoct ggectecegt ceecttecca ggectcaace cetttetece acccageccce
aacccccage cctcacceee tageccccag ttetggaget tgtegggage aagggggtgg
ttgctactgg gtcactcage ctcaattgge cctgtttcag caatgggecag gttettettg
aaattcatca cacctgtgge ttectetgtg ctetaccttt ttattggggt gacagtgtga
cagctgagat tctccatgea tteccectac tctagecactg aagggttetg aagggecctg
gaaggaggga gcttgggggg ctggcttgtg aggggttaag gctgggaggce gggagggggy
ctggaccaag gggtggggag aaggggagga ggecteggece ggccgcagag agaagtggece
agagaggccce aggggacage cagggacagg cagacatgea gecagggete cagggectgg
acaggggctyg ccaggecctg tgacaggagg accccgagece cecggecedg ggaggggeca
tggtgctgee tgtccaacat gtcagecgag gtgeggetga ggeggetceca gecagetggtg
ttggaccegyg gettectggg getggagece ctgctegace tteteetggg cgtccaccag
gagctgggeg cctcecgaact ggcccaggac aagtacgtgg ccgacttett geagtggggt
gagtgcctac cctegggget cctgcagatyg gggtgggggt ggggcaggayg acaggtetgg
gcacagaggce ctggetgttg ggggggcagyg atggcaggat gggcatgggyg agatcectecc
atcctgggge tcagagtgtg gacctgggee ctggggeaac atttctetgt cctatgecac
cactctggag gggcagagta aggtcagecag aggctagggt ggctgtgact cagagccatg
gettaggagt cacagcagge taggctgcca acagectccee atggectcete tgecacceege
ctcagggtca gggtcagggt catgetggga getcectete ctaggacect ccccccaaaa
gtgggcteta tggcecctete cectggttte ctgtggectyg gggcaageca ggagggecag
catggggcag ctgccagggg cgcagecgac aggcaggtgt teggegecag cctcetcecage
tgccccaaca ggtgeccagg cactgggagg geggtgacte acgegggece tgtgggagaa

ccagetttge agacaggege caccagtgece ccctectetg cgatccagga gggacaactt

tgggttctte tgggtgtgte tecttetttt gtaggttetg cacccaccce cacccccage

60

120

180

240

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
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cccaaagtct cggttcecctat gagccecgtgtg ggtcagcecac cattcccgece accccecgggte 2160
cctgegtect ttagttctec tggcccaggg cctceccaacct tccagectgte ccacaaaacce 2220
ccttettgeca agggctttec agggcectggg gccagggcetg gaaggaggat gcettcecegett 2280
ctgccagetg ccttgtcectge ccacctecte cccaagecca ggactceggge tcactggtca 2340
ctggtttett tcattcccag caccctgcece ctetggecect catatgtctg gecctcecagtg 2400
actggtgttt ggtttttggc ctgtgtgtaa caaactgtgt gtgacacttg tttcctgttt 2460
ctececgectte cectgecttece tettgtgtcee atctetttet gacccaggece tggttecttt 2520
ccetectect cecatttcac agatgggaag gtggaggcca agaagggcca ggccattcag 2580
cctctggaaa aaccttctec caacctecca cagcecccctaa tgactctect ggectcecectt 2640
tagtagagga tgaagttggg ttggcagggt aaactgagac cgggtggggt aggggtctgg 2700
cgcteeeggg aggagcacte cttttgtgge ccgagctgca tcectcegeggece ccteccctge 2760
caggccetggg gcgggggagyg gggccagggt tcectgctgece ttaaaagggce tcaatgtcett 2820
ggctcectctee tecectececcce gtectcagee ctggetggtt cgtceccecctget ggeccactcet 2880
ccecggaaccce cccggaaccece ctetcetttee tcecagaacce actgtcectect ctectteect 2940
ccecteccat acccatcect ctetccatce tgectcecact tetteccacce cecgggagtcece 3000
aggcctcect gtccccacag tccctgagece acaagcectece accccagetyg gtcccccace 3060
caggctgccce agtttaacat tcecctagtcat aggaccttga cttctgagag gectgattgt 3120
catctgtaaa taaggggtag gactaaagca ctcctcectgg aggactgaga gatgggctgg 3180
accggagcac ttgagtctgg gatatgtgac catgctacct ttgtctccet gtectgttcece 3240
ttccececage cccaaatcca gggttttcecca aagtgtggtt caagaaccac ctgcatctga 3300
atctagaggt actggataca accccacgtc tgggccgtta cccaggacat tcectacatgag 3360
aacgtggggg tggggccctg getgcacctg aactgtcacce tggagtcagg gtggaaggtg 3420
gaagaactgg gtcttattte cttectccect tgttcectttag ggtctgtect tcectgcagact 3480
ccgttacccece accctaacca tectgcacac ccttggagece ctcectgggcca atgecctgte 3540
ccgcaaaggg cttctcagge atctcaccte tatgggaggg catttttgge ccccagaacce 3600
ttacacggtg tttatgtggg gaagcccctg ggaagcagac agtcctaggg tgaagctgag 3660
aggcagagag aaggggagac agacagaggg tggggctttc ccccttgtet ccagtgccect 3720
ttetggtgac ccteggttet tttecccccac caccccecca geggagcecca tegtggtgag 3780
gcttaaggag gtccgactge agagggacga cttcgagatt ctgaaggtga tcggacgcegg 3840
ggegttcage gaggtaagece gaaccgggceg ggagectgac ttgactegtyg gtgggcegggy 3900
cataggggtt ggggcggggc cttagaaatt gatgaatgac cgagccttag aacctagggce 3960
tgggcetggag gcggggcttg ggaccaatgg gegtggtgtg gcaggtgggg cggggcecacyg 4020
gctgggtgca gaagcegggtg gagttgggtce tgggcgagec cttttgtttt ccecgecgtcet 4080
ccactctgtce tcactatctc gacctcaggt agcggtagtg aagatgaagc agacgggcca 4140
ggtgtatgcc atgaagatca tgaacaagtg ggacatgctg aagaggggcg aggtgagggyg 4200
ctgggcggac gtggggggct ttgaggatcce gcgecccegte tecggcectgca getecteecgg 4260
gtgcecctgca ggtgtegtge ttecegtgagg agagggacgt gttggtgaat ggggaccggce 4320

ggtggatcac gcagctgcac ttcgecttcece aggatgagaa ctacctggtg agctccgggce 4380
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cggggtgact aggaagaggg acaagagecce gtgctgtcac tggacgagga ggtggggaga 4440
ggaagctcta ggattggggg tgctgcccgg aaacgtctgt gggaaagtct gtgtgcggta 4500
agagggtgtg tcaggtggat gaggggcctt ccctatctga gacggggatg gtgtccttca 4560
ctgccegttt ctggggtgat ctgggggact cttataaaga tgtctctgtt geggggggtce 4620
tcttacctgg aatgggatag gtcttcagga attctaacgg ggccactgcce tagggaagga 4680
gtgtctggga cctattctcet gggtgttggg tggcctctgg gttectcettte ccagaacatce 4740
tcagggggag tgaatctgcc cagtgacatc ccaggaaagt ttttttgttt gtgttttttt 4800
ttgaggggcyg ggggcggggy ccgcaggtgg tctetgattt ggcccggcag atctctatgg 4860
ttatctetgg getggggetyg caggtcectcectg cccaaggatg gggtgtctet gggaggggtt 4920
gtcccageca tcegtgatgg atcagggect caggggacta ccaaccaccce atgacgaacc 4980
ccttectecagt acctggtcat ggagtattac gtgggcgggg acctgctgac actgctgagce 5040
aagtttgggg agcggattcc ggccgagatg gcgegcttet acctggcgga gattgtcatg 5100
gccatagact cggtgcaccg gcttggctac gtgcacaggt gggtgcagca tggccgaggyg 5160
gatagcaagc ttgttcecctg gcegggttet tggaaggtca gagcccagag aggccagggce 5220
ctggagaggg accttcttgg ttggggccca ccggggggtg cctgggagta ggggtcagaa 5280
ctgtagaage cctacagggg cggaaccega ggaagtgggg teccaggtgg cactgecegg 5340
aggggcggag cctggtggga ccacagaagg gaggttcatt tatcccacce ttetetttte 5400
ctcegtgcag ggacatcaaa cccgacaaca tectgetgga cegetgtgge cacatccegece 5460
tggccgactt cggctcttge ctcaagetge gggcagatgg aacggtgagce cagtgccctg 5520
gccacagage aactggggcet getgatgagyg gatggaagge acagagtgtyg ggagegggac 5580
tggatttgga ggggaaaaga ggtggtgtga cccaggctta agtgtgcatc tgtgtggegg 5640
agtattagac caggcagagg gaggggctaa gcatttgggg agtggttgga aggagggccce 5700
agagctggtg ggcccagagg ggtgggccca agcctcegetce tgctecctttt ggtceccaggtg 5760
cggtcgetgg tggctgtggg caccccagac tacctgtece ccgagatcct gecaggcetgtg 5820
ggcggtggge ctgggacagg cagctacggg cccgagtgtg actggtgggce gctgggtgta 5880
ttcgectatg aaatgttcta tgggcagacg cccttctacg cggattccac ggcggagacce 5940
tatggcaaga tcgtccacta caaggtgage acggecgcag ggagacctgg cctcetecegg 6000
taggcgctcece caggctatceg cctectetee ctetgagcag gagcacctet ctetgcecget 6060
ggtggacgaa ggggtccctg aggaggctcg agacttcatt cagecggttgce tgtgtccccce 6120
ggagacacgg ctgggccggg gtggagcagg cgacttccgg acacatccect tcettetttgg 6180
cctcgactgg gatggtctec gggacagcgt gcccccecettt acaccggatt tcegaaggtgce 6240
caccgacaca tgcaacttcg acttggtgga ggacgggctc actgccatgg tgagcggggg 6300
cggggtaggt acctgtggcc cctgctegge tgcgggaacce tccccatget cectccataa 6360
agttggagta aggacagtgc ctaccttctg gggtcctgaa tcactcatte cccagagcac 6420
ctgctetgtg cccatctact actgaggacce cagcagtgac ctagacttac agtccagtgg 6480
gggaacacag agcagtcttc agacagtaag gccccagagt gatcaggget gagacaatgg 6540
agtgcagggg gtgggggact cctgactcag caaggaaggt cctggagggce tttcectggagt 6600
ggggagctat ctgagctgag acttggaggg atgagaagca ggagaggact cctectceect 6660

taggccgtcet ctcttcaccg tgtaacaage tgtcatggca tgcttgcteg getcectgggtg 6720
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ccettttget gaacaatact ggggatccag cacggaccag atgagctctg gteccctgece 6780
tcatccagtt gcagtctaga gaattagaga attatggaga gtgtggcagg tgccctgaag 6840
ggaagcaaca ggatacaaga aaaaatgatg gggccaggca cggtggctca cgectgtaac 6900
cccagcaatt tggcaggccg aagtgggtgg attgcttgag cccaggagtt cgagaccagce 6960
ctgggcaatg tggtgagacc cccgtctcta caaaaatgtt ttaaaaattg gttgggcgtg 7020
gtggcgcatg cctgtatact cagctactag ggtggccgac gtgggcttga gcccaggagyg 7080
tcaaggctgce agtgagctgt gattgtgcca ctgcactcecca gectgggcaa cggagagaga 7140
ctctgtcetca aaaataagat aaactgaaat taaaaaatag gctgggctgg ccgggcegtgg 7200
tggctcacgce ctgtaatctce agcactttgg gaggccgagg cgggtggatce acgaggtcag 7260
gagatcgaga ccatcttggc taacacggtg aaaccccatc tctcctaaaa atacaaaaaa 7320
ttagccaggce gtggtggegg gegcectgtag tcccagctac tcaggaggct gaggcaggag 7380
aatggcgtga acccgggagg cagagtttgce agtgagccga gatcgtgcca ctgcactcca 7440
gectgggega cagagcgaga ctctgtctca gaaaaaaaaa aaaaaaaaaa aaaaaatagyg 7500
ctggaccgeg gecgggcget gtggcetcatg cctgtaatce cagcactttg ggagtccaag 7560
gcecggtgggt catgagatca ggagttttga gactaggctg gccaacacgg tgaaacccecyg 7620
tctctactaa aaatacaaga aaattagctg ggtgtggtcect cgggtgcctg taattccagt 7680
tactggggaa gctgaggcag gagaattgct tgaacctggg aggcagagtt tgcagtgagc 7740
caagatcatg ccactacact ccagtctggg tgacagagtg agactctgtc tcaaaaaaaa 7800
aaaaaaaaaa aagggttggg caaggtggtt cacgcctgta atcccagaac tttgggaggce 7860
tgaggcaggce agatcactgg aagtcaggag ttcaagacca gcctggccaa catggtgaaa 7920
ccetgtgtet actaaaaata caaaatttag ccaggcttgg tggcgtatge ctgtaatgece 7980
agctactcag gaggctgagg caggagaatc gcttgattga acctgggagg cagagtttgce 8040
agtgggctgg ggttgtgcca ctgcactcta ggctgggaga cagcaagact ccatctaaaa 8100
aaaaaaaaca gaactgggct gggcacagtg gcttatattt gtaatcccag cactttggga 8160
ggctgaggtt ggaggactgc ttgagcccag agtttgggac tacaacagct gaggtaggcyg 8220
gatcacttga ggtcagaaga tggagaccag cctggccagce gtggcgaaac cccgtctceta 8280
ccaaaaatat aaaaaattag ccaggcgtgg tagagggcgc ctgtaatctce agctactcag 8340
gacgctgagg caggagaatc gcctgaacct gggaggcgga ggttgcagtg agctgagatt 8400
gcaccactge actccagect gggtaacaga gcgagactcce gtatcaaaga aaaagaaaaa 8460
agaaaaaatg ctggaggggc cactttagat aagccctgag ttggggctgg tttgggggga 8520
acatgtaagc caagatcaaa aagcagtgag gggcccgece tgacgactge tgctcacate 8580
tgtgtgtctt gcgcaggaga cactgtcgga cattcgggaa ggtgcgccge taggggtceca 8640
cctgectttt gtgggctact cctactectg catggcecte aggtaagcac tgccctggac 8700
ggcctceccagyg ggccacgagg ctgcttgage ttcecctgggte ctgctcecttg gcagccaatg 8760
gagttgcagg atcagtcttg gaaccttact gttttgggcc caaagactcc taagaggcca 8820
gagttggagg accttaaatt ttcagatcta tgtacttcaa aatgttagat tgaattttaa 8880
aacctcagag tcacagactg ggcttcccag aatcttgtaa ccattaactt ttacgtcectgt 8940

agtacacaga gccacaggac ttcagaactt ggaaaatatg aagtttagac ttttacaatc 9000
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agttgtaaaa gaatgcaaat tctttgaatc agccatataa caataaggcc atttaaaagt 9060
attaatttag gcgggccgceg gtggctcacg cctgtaatcce tagcactttg ggaggccaag 9120
gcaggtggat catgaggtca ggagatcgag accatcctgg ctaacacggt gaaaccccegt 9180
ctctactaaa aatacaaaaa aattagccgg gcatggtggce gggcgcttge ggtcccagcet 9240
acttgggagg cgaggcagga gaatggcatg aacccgggag gcggagettyg cagtgagccg 9300
agatcatgcce actgcactcce agecctgggeg acagagcaag actccgtctce aaaaaaaaaa 9360
aaaaaaaagt atttatttag gccgggtgtg gtggctcacg cctgtaattce cagtgctttg 9420
ggaggatgag gtgggtggat cacctgaggt caggagttcg agaccagcct gaccaacgtg 9480
gagaaacctc atctctacta aaaaacaaaa ttagccaggc gtggtggcat atacctgtaa 9540
tceccagetac tcaggaggct gaggcaggag aatcagaacce caggaggggyg aggttgtggt 9600
gagctgagat cgtgccattg cattccagcecc tgggcaacaa gagtgaaact tcatctcaaa 9660
aaaaaaaaaa aaaaagtact aatttacagg ctgggcatgg tggctcacgc ttggaatccce 9720
agcactttgg gaggctgaag tggacggatt gcttcagccc aggagttcaa gaccagcctg 9780
agcaacataa tgagaccctg tcectctacaaa aaattgaaaa aatcgtgcca ggcatggtgg 9840
tctgtgectg cagtcecctage tactcaggag tctgaagtag gagaatcact tgagectgga 9900
gtttgaggct tcagtgagcce atgatagatt ccagcctagg caacaaagtg agacctggtce 9960
tcaacaaaag tattaattac acaaataatg cattgcttat cacaagtaaa ttagaaaata 10020
cagataagga aaaggaagtt gatatctcgt gagctcacca gatggcagtg gtcccectgget 10080
cacacgtgta ctgacacatg tttaaatagt ggagaacagg tgtttttttg gtttgttttt 10140
ttccecttee tcatgctact ttgtctaaga gaacagttgg ttttcectagte agettttatt 10200
actggacaac attacacata ctatacctta tcattaatga actccagctt gattctgaac 10260
cgetgegggg cctgaacggt gggtcaggat tgaacccatce ctctattaga acccaggcge 10320
atgtccagga tagctaggtc ctgagccgtg ttcccacagg agggactgct gggttggagg 10380
ggacagccac ttcataccce agggaggagce tgtcccecctte ccacagctga gtggggtgtg 10440
ctgacctcaa gttgccatct tggggtccca tgcccagtcect taggaccaca tctgtggagg 10500
tggccagagce caagcagtcect ccccatcagg tcggcectece tgtectgagg cecctgagaag 10560
aggggtcectge agcggtcaca tgtcaaggga ggagatgagce tgaccctaga acatgggggt 10620
ctggacccca agtcecctgca gaaggtttag aaagagcagce tcccaggggce ccaaggccag 10680
gagaggggca gggcttttce taagcagagg aggggctatt ggcctacctg ggactctgtt 10740
ctecttegete tgctgctecece cttectcaaa tcaggaggte ttggaagcag ctgccectac 10800
ccacaggcca gaagttctgg ttctccacca gagaatcage attctgtcte cctcececcact 10860
ccetectect ctecccaggg acagtgaggt cccaggeccce acacccatgg aactggagge 10920
cgagcagctg cttgagccac acgtgcaagc gcccagectg gagcecctegg tgtccecccaca 10980
ggatgaaaca gtaagttggt ggaggggagg gggtccgtca gggacaattg ggagagaaaa 11040
ggtgagggct tccegggtgg cgtgcactgt agagccctet agggacttcce tgaacagaag 11100
cagacagaaa ccacggagag acgaggttac ttcagacatg ggacggtctc tgtagttaca 11160
gtggggcatt aagtaagggt gtgtgtgttg ctggggatct gagaagtcga tctttgaget 11220
gagcgctggt gaaggagaaa caagccatgg aaggaaaggt gccaagtggt caggcgagag 11280

ccteccaggge aaaggccttg ggcaggtggg aatcctgatt tgttecctgaa aggtagtttg 11340
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gctgaatcat tcecctgagaag gctggagagg ccagcaggaa acaaaaccca gcaaggectt 11400
ttgtcgtgag ggcattaggg agctggaggg attttgagca gcagagggac ataggttgtg 11460
ttagtgtttg agcaccagcc ctctggtccee tgtgtagatt tagaggacca gactcaggga 11520
tggggctgag ggaggtaggg aagggagggg gcttggatca ttgcaggagce tatggggatt 11580
ccagaaatgt tgaggggacg gaggagtagg ggataaacaa ggattcctag cctggaacca 11640
gtgcccaagt cctgagtctt ccaggagcca caggcagcct taagcecctggt ccccatacac 11700
aggctgaagt ggcagttcca gecggctgtcece ctgcggcaga ggctgaggcce gaggtgacge 11760
tgcgggagcet ccaggaagcece ctggaggagg aggtgctcac ccggcagagce ctgagecggg 11820
agatggaggc catccgcacg gacaaccaga acttcgccag gtcgggatcg gggcegggge 11880
cggggceceggg atgcgggceceg gtggcaacce ttggcatcce ctcetegtecg geccggacgg 11940
actcaccgtce cttacctcececce cacagtcaac tacgcgaggce agaggctcecgg aaccgggacce 12000
tagaggcaca cgtccggcag ttgcaggagc ggatggagtt gctgcaggca gagggagcca 12060
caggtgagtc cctcatgtgt cccctteccee ggaggaccgg gaggaggtgg gecgtetget 12120
ccgeggggeg tgtatagaca cctggaggag ggaagggacce cacgctgggg cacgecgcege 12180
caccgececte cttegecect ccacgegece tatgectett tettetectt ccagetgtca 12240
cgggggtccce cagtcccegg gecacggatce caccttecca tgtaagacce ctcectetttee 12300
cctgectcag acctgcectgece cattctgcag atcccctece tggctectgg tetcecececcgte 12360
cagatatagg gctcacccta cgtctttgeg actttagagg gcagaagccce tttattcage 12420
cccagatctce cctceecgttceca ggcctcacca gattccecctee gggatctceecce tagataacct 12480
cceccaaccte gatteccecte getgtetete gcecccaccge tgagggcectgg getgggctee 12540
gatcgggtceca cctgtcecectt ctetectecag ctagatggec cccecggeegt ggetgtggge 12600
cagtgceccge tggtggggec aggccccatg caccgccgcee acctgetget cectgecagg 12660
gtacgtcegg ctgcccacge ccecectecge cgtcecgegeee cgcgcteccac ccgecccttg 12720
ccaccegett agcetgcecgecat ttgcggggcet gggcccacgg caggagggcg gatctteggg 12780
cagccaatca acacaggccg ctaggaagca gccaatgacg agttcggacg ggattcgagg 12840
cgtgcgagtg gactaacaac agctgtaggc tgttggggcyg ggggcggggce gcagggaaga 12900
gtgcgggecec acctatggge gtaggcgggg cgagtcccag gagccaatca gaggcccatg 12960
ccgggtgttg acctegceect ctecceegcag gtcectagge ctggectatce ggaggegett 13020
tcectgetee tgttegecegt tgttetgtet cgtgccgecg cecctgggetg cattgggttg 13080
gtggcccacg ccggccaact caccgcagtce tggcgecgec caggagccgce ccgegcetcece 13140
tgaaccctag aactgtctte gactcecegggg cccecgttgga agactgagtg cccggggcac 13200
ggcacagaag ccgcgcccac cgectgcecag ttcacaaccg ctccgagegt gggtectceccege 13260
ccagctecag tectgtgate cgggceccgece ccectagegge cggggaggga ggggcecegggt 13320
ccgcggecgg cgaacggggce tcegaagggte cttgtagecg ggaatgcectge tgctgetget 13380
gctgetgetyg ctgetgetge tgctgectget getgetgcetg ctgetggggg gatcacagac 13440
catttcttte tttcggccag gectgaggcce tgacgtggat gggcaaactg caggectggg 13500
aaggcagcaa gccgggcegt ccgtgttceca tcectceccacge acccccacct ategttggtt 13560

cgcaaagtgc aaagctttcect tgtgcatgac gccctgetcet ggggagcegte tggcgegate 13620
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tctgectget tactcgggaa atttgcetttt gccaaacccg cttttteggg gatccececgege 13680
cceectecte acttgegetyg cteteggage cccagcecegge tcecgecccget teggeggttt 13740
ggatatttat tgacctcgte ctceccgacteg ctgacaggcet acaggacccce caacaacccce 13800
aatccacgtt ttggatgcac tgagaccccg acattcctcecg gtatttattg tetgteccca 13860
cctaggaccce ccacccccga cectecgegaa taaaaggceccce tcecatctgece caaagetctg 13920
gactccacag tgtccgeggt ttgegttgtg ggccggaggce tccgcagegg gccaatccecgg 13980
aggcgtgtgg aggcggccga aggtctggga ggagctagceg ggatgcgaag cggccgaatce 14040
agggttgggg gaggaaaagc cacggggcgg ggctttggeg tccggccaat aggagggcga 14100
gcgggcecace cggaggcace gcccccgecce agctgtggec cagetgtgece accgagegte 14160
gagaagaggg ggctgggctg gcagcgcegeg cggccatcecet ccttceccactg cgectgcegeca 14220
cgccacgcge atccgctect gggacgcaag ctcgagaaaa gttgctgcaa actttcectage 14280
ccgttecceg cecctectee cggccagace cgcccceect gecggagcecgg gaatteccgag 14340
gggcggageg caggccgaga tggggaatgt gggggcectgce agaggaccct ggagacggag 14400
gcgtgcagaa g 14411
<210> SEQ ID NO 3

<211> LENGTH: 15000

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 3

cagtgtccce actgeccaag getggeteca tcacgtaceg ctttggetca getggecagg 60
acacacagtt ctgcctgtgg gacctcacag aagatgtget ctcecctecat cegtetetgg 120
ccegtacceg caccctteeg ggcacacctyg gtgccaccee accagettcet ggtagttete 180
gggccggaga gacaggtgca ggcccectge ccegeteect gtetegttec aacagtetec 240
cacacccage tggtggtgge aaggetggtyg ggectagtge atcgatggag cctggcatac 300
cattcagcat tggcegettt gecacactga ccctgecagga geggegggac cggggagetg 360
agaaggaaca caaacgctac catagcctgg gaaacatcag cegeggtgge agtgggggcea 420
atagcagcaa tgacaagctce agtggteetg ccececgaag cegattggac ccagctaagg 480
tgctgggcac ggcactgtge ccteggatcee atgaggtgec actgetggag cctcetegtgt 540
gcaagaagat tgctcaggaa cgcctgaccg tgctactgtt cctggaggat tgtatcatca 600
ctgectgeca agagggecte atctgeacct gggeccggece aggcaaggeg gtgagtcecege 660
acctgcccaa gegetgaggg geaccagtte tgtcectace ggatgecagt tatccegtcag 720
cagaaaggtc aggtatagga gacagaatgg ggggaaccac agctaacgte tttagagect 780
ctgectggece atatggetca tecttagtac ttcacactca aggcagaace tgtgtttata 840
ggaaatctga agtgtagatg gtgaaacttt attcaggtct agggatgtga ttgagetggg 900
ggcccactte tggectgect cttagacact gtttetgage cagectgetga aggectggat 960

gggaattagc cagggtccag gcctgcactt cctcettgcectg ctgtgtggtce ctggtcattg 1020
ggtctcacag atgggctgtg cagtggetgt gectcttagtt ggtgaggtgce aggcctgtca 1080
cctggtcagg cttgagcatg tggtctcagt gtctaggacc ctactctgece ctcagtectt 1140
cagtcccecttg ctttggaagg ctagagtcca gaagccttag aacgtcaggce agttgcagag 1200

ccactgccag gctagtaggg ctgcgggagt tgactgagtt ctcacagaca cccctcetgte 1260
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tcectagtte acagacgagg agaccgaggce ccaggcaggyg caagcaagtt ggcccaggte 1320
acccagcaag tcagttgtag aggtaggaca acccctgaag ctgcaagtgg accccagttt 1380
cttttctete cactgtcecgte cectgtatge ccaggacacce tggggccaca ttactgtgga 1440
agtgctactc tgggtcagtyg gagacggccg agcetgtttgt tecctagctag gacagcagcet 1500
ttaggcctgg ggggcagatc ccagctgggg cagcagctcecce aaggcctttg ggtggctect 1560
tcteegggtt ctggcagaag cccaggtgct gtctaatcca cctttectect cttgttetece 1620
ccagggcatc tcctecccaac caggcagctce ccccagtgge actgtggtgt gaaatgtgga 1680
tgtcccatgt tcccggecte ctagccataa ccctcececege tgacctcaag aatcactgta 1740
ttaacaagac taatcatgat ggaaggactg ctccaagccc cacgctgcac acatactggg 1800
ggtcccctag gttggecccag ccatggggat gtagtgtcet gtgtggecctt ggeccctgtece 1860
tccacccact geccaagtaca atgacctgtt ctctgaaaca tcagtgttaa ccatatccect 1920
gtcccagecat gtgactgtte actcecctggga gagacttage ccacagtacc cctgggtgag 1980
agggcagggc aggggccatc cccactecctg cccaaactcecce acccecttget atggtetgtg 2040
attttgaaag tgttaaatta tggaagccct gagggccctce cttgttccece tggacctcett 2100
atttatacta aagtccttgt ttgcacagtg tttectgttecce ctggggcagg gtagggtggg 2160
ggttgcagta cttggcctce aagetgtget ctgaccaaag gaagcccaat cttagcetgtt 2220
tceccatcece tagecccgag cagagagecce tcetgaaagat gagtctcgac ccccaaagte 2280
aagaggctga gatggccttce ctactaggtc cttggagatg tttgaaactt gttttaaaca 2340
ccaggactat ccaagcatgc tcectceccttggg gagaggagga tgctggaatt gactgcactce 2400
cctgectect ctgaacatge ctttgcagte tgctgccect ggcccattta tgactggeca 2460
tctagtgcca gectggaggte atgatttcecct ccccagagaa ctggccacce tagaaagaag 2520
ctaacttgtc gecctggcttg ctgtccagge agctccgecce tcaaccccta aaatgtttet 2580
gtctctaate ctagcccagg caggaatgtg gectgccccecgg cctgtggecca aggagctatt 2640
ttggggttct cttttgctta aggagggcct ggatccacca cttgcctcee ccaggcetggg 2700
gccagcaggt cacccctgge cctggcecggcet gagcaaactce tcectcectgatce ttecttcetac 2760
ctecctgecaa aaaatggggg ggcgggtaat acagcaggca caggggctaa atttaactgt 2820
cccaaagtcg gaatccattg ctgagtcacg aagaagctgce ccctggectt tgccccccce 2880
actacccect cacceccectgt tgcccaggca tcagcccttt ceccccaacce cteccagete 2940
tgagtctata gactggctcect cctgggcact gacacctceccce acctgtaact cecctgtgetce 3000
tctttatggg tgggtagagt caatgggggg gggcaaccct ggagtattac tcetgtceccect 3060
gacattgggc tctgaagagt tttgaggggce cctggaagaa gggagttggg gtgttggcetce 3120

aggaggggtt aaaaactggg aggcgggagg ggggctggge caaggggtgg agaaaagagg 3180

aggaggcctt aagcatagaa ctggccagag agacccaagg gatagtcagg gacgggcaga 3240
catgcagcta gggttetggg gectggacag gggcagecag gecctgtgac gggaagaccce 3300
cgagcteegyg ccceggggagg ggccatggtyg ttgectgece aacatgtcag ccgaagtgeg 3360
gctgaggcag ctceccagcage tggtgctgga cccaggctte ctgggactgg agcccctget 3420

cgaccttete ctgggcgtec accaggagct gggtgcctcet cacctagccce aggacaagta 3480

tgtggccgac ttcttgcagt ggggtgagta tggataggaa gecctggggtt gggtgcaagg 3540
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cagaggtggg tctacagggc aagaatggge tatggagggyg caggagggece tggaaagggce 3600
tttttgtaag ggagccaagc agagctcatg acctgacccc aagctcccct ggtgaggcac 3660
cagggtcagt gaggccacct atgactcagc cagtgcaggce tggggtgggce atagcctcect 3720
gctatctcag cacccacact aggacctgge agctttctet tttaggaccce ttggctecte 3780
aaactggctt catagcccte cccagtttcee cagagtgtgg ggagggacag cgtggggcag 3840
ctgccagggt gtggcccata ggcaggtgtt tggecgtetge ctcecccaget gecctgacag 3900
gtgtccagga gctatgaggg cactgtgact cacagaggcce ctgggggaga accagcccgyg 3960
cagacaggcg ccaccgagca ccctttetgt tcecccaaatt aagaggaagg aacaacttca 4020
gcttetgagt gtgcccatce ctagcactcect gatcccgceece agectttgtg ggccagattg 4080
gtcatcccete ctggettcecte atctgetttt gtggttctag ctcaagacct ctaattectce 4140
tgctgactta aatgccctte cccagaggtce ttectcaggcce tagtggacaa gcttggagcece 4200
ttatctgcte ctgcccaaca ttgagccaaa gctceccagett accccagctt ccttacaagt 4260
aacgacctgt tttgttgctce tgtgectatt attaagggtc caggtcttga ttecttggetg 4320
tctgcccatg tgtgtgacce tagtgcattce tccectecte cecccegtttca cagatggaaa 4380
ggttgaggcc atcggttaga ctgctaagcc tgtgaaagac tttttctect ctecagtcett 4440
tagtgtctce ctcaaccttt cttttgaagg atggggtttg ggctggcagg gtaaactgag 4500
aactggggtg ggggcagggg gtctgaccct ctgggaagga gcagtceccttt tgtggcectga 4560
gcagcatcct gtgggeccct cccectgecag gectgggegyg gggagggggce ctgggttecce 4620
gctgecttaa aagggctcaa cgecttgget ctctectecet ccccacceccee cagecttgge 4680
cctagetgta tectteccegg ctgcccactt tceccaaacce ctttettcete tgtgacccca 4740
tctececeeget tecccacacg tecctectee atecttacte ceccggectta gaactteect 4800
aagggagatc tgacctccct ctgcccacce cgcacccceca gtegecagece tcagacctag 4860
ctgctctece ctectggctga accaccctag cacaggacct tataccctgg agetttggtt 4920
ataagaagac tctccttcac cctttggaaa ccaagaaagc ccttceccaaca gtgtccagga 4980
tgctggaggg cagtgaccct cccccactte ttettegtge tggctgtget gacacagcetce 5040
cagttcgagg ttgtggcccg agacattaag tgagagcccce gggtgacctg acttagcacce 5100
ctgatcatca catgggagtyg aaaggcctga tgcgccagcet tctcccactg ccteccttte 5160
tgccctgcaa cecctgtggaa acaggcagtt ctgggtcecca caaacatcac agaggttttg 5220
aaagcagaat cctaaagccg atttaagggg cagaaggaag gaggctataa agtcactacce 5280
cttaccgcta gtgttctgat gacccttggt tcttettece ccacccccecge ccagtggagce 5340
ccattgcagc aaggcttaag gaggtccgac tgcagaggga tgattttgag attttgaagg 5400
tgatcgggceg tggggcgttce agcgaggtga gtcttcagtg gectgggaat ggaactttac 5460
ttgatgtggg tggggcataa cagctggggc agagccttaa aaattgatga atgagcttga 5520
atttaaggct ggaggggtgg gggcggagcet tgtggtcagt gggcggtgtg cacgtgaggyg 5580
cggggctaag gttgggtgga gataagggtg gagtcctgtce tgggtgagec ttgetggttt 5640
tceectgecac ctettgetgt catcteggtt ccegtatttag gtageggtgg tgaagatgaa 5700
acagacgggc caagtgtatg ccatgaagat tatgaataag tgggacatgc tgaagagagg 5760
cgaggtgagg gccagggatt agggcagcgce cctcatctet ccaactcacce tectgtaget 5820

tctectectac ctcacaggtyg tegtgcttcee gggaagaaag ggatgtatta gtgaaagggg 5880
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accggegetg gatcacacag ctgcactttg ccttceccagga tgagaactac ctggtaaget 5940
ccgggttcag gtgactagga aagagtgaca gttacatcge cccaagtcaa gaaggctgga 6000
gaagggagaa gctgctgtag atcggggggg tgggggtggg ggggacacac acaggggatg 6060
ggggacgggyg gtaggattgt gtctcaagta taggagagac cttccttgag acaggagtga 6120
tatctggttt ggcctttgga tggggcgctce tctcactgtg cgggggtcct ctgtgettgg 6180
gaacggggtyg tcectttgggag tcttggggge taccaaaccce ctgtgacaca cccgctecca 6240
gtacctggtc atggaatact acgtgggcgg ggacctgcta acgctgctga gcaagtttgg 6300
ggagcggatc cccgecgaga tggctcecgett ctacctggec gagattgtca tggccataga 6360
ctcegtgecac cggctgggcet acgtgcacag gtgggcgtgg cggggccctt ggagggttag 6420
cagaatttgt gtgggaagga agggtacctg aaggtcagat cccattgggg acagaatcgg 6480
ggtctagaat tgtagaatcc tgggtggggt ggaagtggat cgagctgacg ggccctaaga 6540
gggaaggttt tcaagaaagc acactttccc tcttectctet atgcacaggg acatcaaacc 6600
agataacatt ctgctggacc gatgtgggca cattcgectg gcagactteg gcetectgect 6660
caaactgcag cctgatggaa tggtaagaag agcctggcga aactctceccte attggtgaag 6720
gaccggatta gggggcgggg ctgggttgag gagcaggagg ggagcttggt ctgggatgte 6780
ctgcgcacca tatttggaca gtcaagggaa aggttttaag cattcaggtc tgattggcac 6840
aggtgaggtc gctggtggcet gtgggcaccce cggactacct gtctcecctgag attctgcagg 6900
ccgttggtgg agggcctggg gcaggcagct acgggccaga gtgtgactgg tgggcactgg 6960
gcgtgttege ctatgagatg ttctatggge agaccceccctt ctacgcggac tccacagecyg 7020
agacatatgc caagattgtg cactacaggg tgagcacaag caccatgcag gggggctgac 7080
ttagtggctt gtgctcccag actgtctttt ttaaaagata tttatttata tgtgtgtgtt 7140
ttctgtgtat gtatatctgt gcactgagta ggtgtgcgaa ggtcagaggg catgggatcce 7200
cctggaactg gagtcacaga ctattgtgtg ctgccatgct gagtgctggg aaacagaacce 7260
ttgatcactce tgcaagagca gccagtgcac tgaaacgaca gagccagctce tgcageccag 7320
ggctaactgt tgcttttctt tctaaatagg aacacttgtc gectgccegetg gcagacacag 7380
ttgtcececga ggaagctcag gacctcatte gtgggctget gtgtectget gagataaggce 7440
taggtcgagg tggggcaggt gatttccaga aacatccttt cttcetttgge cttgattggg 7500
agggtctececg agacagtgta ccccccttta caccagactt cgagggtgcce acggacacat 7560
gcaatttcga tgtggtggag gaccggctca ctgccatggt gagcgggggce ggggtacgta 7620
cctgcagtte ctgatccecgtt gaggggactt ccctagectce ttccataaaa ttggggtgat 7680
tggccaggtg tggtggtgca tacctttaat cgtagaactt cataggcaga ggcaggtggc 7740
tctctggtaa atcaaggcca tettggtcta catagtgact tctaggccag tcaggagtga 7800
gatcctcect tgaaaaataa aaaagggggt gttgaccttce ctgggtccca aattattatce 7860
ctagagcact gctatgtatc cactcaggta tgaggacaca caggtgacca gtcccaaaga 7920
cagtgagtga ggcctcactc ttggcagtac taaaattgat tgtagggggc tgggctcettg 7980
acccagectyg gaaagtgctg gagggcttee tggaggagga gactagctga gcccagaagg 8040
atgcaggaga tcctttcteg ggtgagtgct ctcagcattt taacaagctce taggccctgce 8100

agagagaagt ctggtgtggg cagagcccca atagaaagca acaagataga agagaaaatg 8160
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gtggagtttyg ttagtggggg cagttatgcc gtgaacatag aggggcgaag ggccatcteg 8220
gataactgct agccacaaga gccctgtetg tettectagg agacgctgtce agacatgcag 8280
gaagacatgc ccecttggggt gcgectgeccce ttcegtggget actcecctactg ctgcatggece 8340
ttcaggtgag cacgactgcc ccctgcetggg gcecctgtgtge aggcccacca cagccactca 8400
attgaaggct cagtcttcaa accaagtatt cctaggagct gtctaagtta ggctttcectgce 8460
tgctgcgatg aaccctgact aaaagcaagc tggggaggaa aaggcttatc gggcttacgt 8520
ttccacatgg gagcccatca ctgaaggaag ccaggacagg aactcacagce ggggcaggaa 8580
cgtggagectg atgcagaggc aatggagggg agctgcttac tgacttgatce cttatgtcett 8640
cctcagectg tttecttgta gagcccagga ccaccaggcce agtgagggct ccactcacaa 8700
tgggctgage tctcatctat gatcactagt tatgaaaatg cccgataggce ttgcctgecag 8760
cttcagtttt tgaggcactt tccttectte cttecttect tecttectte cttecttect 8820
ttctttettt ctttetttet ttetttettt ctttetttet ttectttettt ctttetttet 8880
tagtctttta gagacagggt ctttctatgt agctctggect gtcttggaat tcattcectgta 8940
gaccaggctg gtcttattta tttattttat gtatgtgagt ccactatcac tgtcctcaga 9000
cacaccagaa gagggcatca gatcccatta cagatggctg tgagccacca tgtggttget 9060
gggaattgaa ctcaggacct ctggaagagc agccagtgct cctgccctgt agaggcattt 9120
tcttcatgaa ggctgtctece tetctgatga cttgatgact ctagettgtt gtgtcaagtg 9180
gacataagac taggaaagca gctacacatg cactttgttt atttttgttt tgctttttga 9240
gactgggtct ctccatctca tagcectctgge catcctgcecet ggtgacattce cagtccagtt 9300
gtataaccta agaatctgag actcagcctt gcagaatcct gctattaacg ggtctaggac 9360
actccataga atccaggatc ttagaaaaac aaacctgaag tgtgacagtt tattttaaga 9420
acacaattgg agcacataac aataatacaa cttttcagtt ttaaaaagtt ttctgtcttg 9480
ttttttgagg caggagctcc ttaatatagt ctaagccgcce ctgcgagtgce tgtgattgat 9540
gggcatgtac caccatgcct agtcaataaa gcctttaaaa agcatcecgtt atgectggetg 9600
tggtgccaca aacctgtaat cccagcactt agaaggtaga ggcaagatta tcagaaattc 9660
aaggccatcce tgggctatac agtaatctaa ggctagectg gtctacaaga gactctgtcet 9720
aaagaaacaa aagataaata gcacccacta ttgctaggca atataaccct ataaccccac 9780
cattgaggag gctgaggctg gagcatcact gcaaatttga ggccaggatg gtcaacaaat 9840
aagtcccaga gctggcatag aggaactctg tctcaacaat aaagagaact tatctagcat 9900
ttatgagggt aaataaaaat ttaccattgc cacaaaaaat gtaaatgaag agactgcttt 9960
taggagtgaa ctgggaagca gggaacactt agaggatgct cactcacaca ggtatccacc 10020
atcaggcatg cctcaggcct gcacagggaa ggacaacttg tttcatgatt tgcaagcagce 10080
atcccatget ccttagageg ggttgggcecce agcccaccct ctgtggagtt atcgectcage 10140
caggcagcaa ggcagccaag gtgctgaggc cctggcagtce tgctcectcette tetgetctga 10200
acctccecttta getttagect aggagectgg cctggtgece acaggctagg gagtcecectag 10260
cctettecte ttcectcagaga caatcaggtce ccggacccca cccectatgga actagaggece 10320
ctgcagttgce ctgtgtcaga cttgcaaggg cttgacttge agcccccagt gtcceccaccg 10380
gatcaagtgg tgagtagact gagaggtggg caaagcttcc tgggtgggtg tacctgcagt 10440

gccaactgec aggctgttaa ttcagtagga cactgtccec aactggccca actgcacatce 10500
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ctgtagtcag gaggcacagg cagaaaaatc ccaaattcaa ggcttgctcce cgttatgtaa 10560
tgagatcctg tecttggagta aaaaacaaag aagagaacta gggatagctc agaggtagat 10620
gctetectgyg catgggggtg gggtcagaaa gcaacaccaa ccggggcectg ggagggaggg 10680
actgccaacc acctggagga gtctggggta gacttggtga acaaagttca gaggccatca 10740
ggtgggatgc tggtttctta aaagccacag ataggtgggt agcattggaa agaggagtgg 10800
ggggttgcag aaagtgacaa gacacaaact ggggaggcct aagggtaaag ccagggttgt 10860
ctgaagcact gtggagctgg gaggaacacg ctaaacttct gacttcagcc cttcagttce 10920
cctgttgact acactgtccecce cagggaccca gggatgggga gaggtggacg ggggagggaa 10980
gtacgggact gatccagctc caggtcccaa ctctgatcec caccgacagg ctgaagaggce 11040
tgacctagtg gctgtcceectg ceccctgtgge tgaggcagag accacggtaa cgctgcagca 11100
gcteccaggaa gccctggaag aagaggttcet caccecggcag agectgagece gcgagctgga 11160
ggccatcegg accgccaacce agaacttctce caggtcaggg tcacagtgct ggggtgaggg 11220
gagaggagag cagcaaccct cgcagtctcec tcaccgatag gtcggctcac tccectatcet 11280
ttcccageca actacaggag gcecgaggtcee gaaaccgaga cctggaggcg catgttegge 11340
agctacagga acggatggag atgctgcagg ccccaggagce cgcaggcgag tccctcacct 11400
gcttecagee aagggggcac tgggtggaga tggggggcat gttgggtgtg tgaaccctcg 11460
gggcagggga ggagtccagg ctggggcacc gcagccgcge cactgcecttt ctectceccate 11520
ctccacactc catacacctce tetcttetece tteccagecat cacgggggtce cccagtecccece 11580
gggccacgga tccaccttcee catgtaagac ccctectcectec cctecccgat ccccatctta 11640
gatatgctac ccacagccct tctecegtec acgtttaggg tcecattctcece ttgggggtte 11700
cagaagaaag ctgcccttca ctcatccatt cagcatgcac tatctaccag ctctececteg 11760
tttcaggctt ctcgccaaat cctccccaag ggaactcect atactcecccegt tetggecteg 11820
actagattcc cgcactgecct ctecgeectge tgctgggcete cgatcgggte acctgtecccet 11880
tcteteteca getagatgge ceccceggecg tggetgtggg ccagtgcecceg ctggtgggge 11940
caggccceccat gcaccgcegt cacctgetge tcecctgecag ggtatgtcece acgtecgece 12000
accacgggcce tctgectage tetgeccact gagtgtcace actgettget gtgcecctetgt 12060
ggagctcgge ccaccgcagg gagggggggt attcgggcgg ccaatcaaca caggctgcetg 12120
ctaagtagcc aatgacgagt tccaacagga gctcectttett gcgagcagac caactttage 12180
tgcgggcetgt ggggaccaga gatgcgctca gaggcccate tatgggtata ggctgggcgg 12240
ctcccaggag ccagtgggcece cctgtagect agtgctaatce caaccttcecte tectgcagat 12300
ccetaggect ggectatceg aggcgegttg cctgctectg ttegecgetg ctetggetge 12360
tgccgecaca ctgggctgca ctgggttggt ggcctatace ggcggtctca ccccagtctg 12420
gtgtttceeg ggagccacct tcgeccectg aaccctaaga ctccaageca tcetttcattt 12480
aggcctecta ggaaggtcga gcgaccaggg agcgacccaa agcegtcectcetg tgcccatcge 12540
gcceecceee cecccccace gctecgetece acacttetgt gagectgggt ccccacccag 12600
ctececgetect gtgatccagg cctgccacct ggcggceceggg gagggaggaa cagggctcegt 12660
gcccagcacce cctggttect gcagagetgg tagccaccge tgctgcagca gctgggcatt 12720

cgccgacctt getttactca gecccgacgt ggatgggcaa actgctcage tcatccgatt 12780
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tcactttttc actctcccag ccatcagtta caagccataa gcatgagccce cctatttcca 12840
gggacatccce attcccatag tgatggatca gcaagacctce tgccagcaca cacggagtct 12900
ttggcttegg acagecctcac tectgggggt tgctgcaact ccttecccegt gtacacgtet 12960
gcactctaac aacggagcca cagctgcact ccccectceec ccaaagcagt gtgggtattt 13020
attgatcttg ttatctgact cactgacaga ctccgggacce cacgttttag atgcattgag 13080
actcgacatt cctcggtatt tattgtctgt ccccacctac gacctceccact cccgaccctt 13140
gcgaataaaa tacttctggt ctgccctaaa tcccgegcaa tatctcetgtt gtggaaagga 13200
aaccgcececcg caggccaatg gagagtccaa tagagacaac caatggcttg agtgggaget 13260
agaggggagg caaagcgcac gaatcaggtt gaagggtggg gcttaggcat ccagccagta 13320
ggagagaagc aacaagccac cagagacacc accgccccec accctceccecce ccagetgtga 13380
cccagetgtg ccactcaagt ttggaaaaaa gtagggggtt gggccagcag cgggcacacce 13440
atcttececcac tgcgectgeg caagccacgce gcatccgett tttggaccga cactccagaa 13500
aagttgctgce aaactttcta gegcgattcce ccgecccctee teccagctag atccaccgee 13560
taccecgeggg gecgggaatt ccgaggggcyg gagcacggceyg cggagatggg aagggagggg 13620
gcccttcaag ggacccggga gatgggageg gcecttegegece cttaacccte cggacggcece 13680
attaccttct cecgttgctet gatagggaaa ctgaggccct gagtcagagg cacacaaggg 13740
gggaaggcca aaagcgcggce cagagacgga gggaaaacaa agaatcctga cagceccggga 13800
ggggggcgga cacacaggga caaggacaga cccgagtgca gagctgggtce tagtcectttgg 13860
gagggggcca gaagactgea aggggaccdg g99999g99gc ggcgaggagg actgggegga 13920
ggagggggct ggggaagcce gcgggaggcg gcaaaggagg gaggaacttt ccaaagttge 13980
caaacatggc tacctcgecct geggagccga gcgeggggcece cgcggctcegg ggggaggcgg 14040
cggcggcgac cgaggagcag gaggaggaag cgcgccagct tctgcagact ctgcaggcag 14100
cegaggggga ggeggeggeg geceggggegy gagatgegge ggeggeggeg gactctgggt 14160
ccececgagtgg ccocggggtet ccccgggaga ccgtgaccga ggtgeccact ggectteget 14220
tctegeccga acaggtggca tgcgtgtgeg aggcgctgct gcaggeggge cacgecggece 14280
gcttgageeg cttectggge gcgcetgeccece cggccgageg cctacgtgge agcecgatccecgg 14340
tgctgcegege gegggceccta gtggecttee agcggggtga atacgccgag ctctaccaac 14400
ttectecgagag ccgcecttte ceccgecgece accacgectt cctgcaggac ctctacctge 14460
gcgegegeta ccacgaggcece gagegggccce gtggecgtge getgggcegcet gtggacaaat 14520
accggcetgeg caagaagttce cctctgecca agaccatctg ggatggcgag gagaccgtcet 14580
attgcttcaa ggagcgcteg cgagcggcgce tcaaggcctg ctaccgcecggce aaccgctate 14640
ccacgcectga cgagaagcgce cgcctggceca cgctcaccgg cctcetegett acacaggtca 14700
gcaactggtt caagaaccgg cgacagcgcg accgcactgg gaccggceggt ggagecgectt 14760
gcaaaaggtg aggggggaac cgaccctcecct tecteggtgg ccegcectggagt ctgegcaagt 14820
gacccttcac atccctette ggtggecgteg gecgagtgcat aggctgagceg tggagagacc 14880
aggcacaccce tgggttctcet gggcatcact gcctcagggg cagaggttgt tccagctact 14940
tectaagetgg gaacgcagtg ccaggaatgg 9gg99999ggygc gggggceggga cgggcagtga 15000

<210> SEQ ID NO 4
<211> LENGTH: 1896
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<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 4
atgtcagcceg aagtgcggct gaggcagctce cagcagetgg tgctggacce aggcttectg 60
ggactggagc ccctgctega ccttetectg ggegtccace aggagetggg tgcctctcac 120
ctagcccagg acaagtatgt ggccgactte ttgcagtggg tggagcccat tgcagcaagg 180
cttaaggagg tccgactgca gagggatgat tttgagattt tgaaggtgat cgggcegtggg 240
gcgttcageg aggtageggt ggtgaagatg aaacagacgg gccaagtgta tgccatgaag 300
attatgaata agtgggacat gctgaagaga ggcgaggtgt cgtgcttccg ggaagaaagg 360
gatgtattag tgaaagggga ccggcgctgg atcacacagce tgcactttge cttccaggat 420
gagaactacc tgtacctggt catggaatac tacgtgggcg gggacctget aacgctgcetg 480
agcaagtttg gggagcggat ccccgeccgag atggcteget tctacctgge cgagattgte 540
atggccatag actccgtgca ccggctggge tacgtgcaca gggacatcaa accagataac 600
attctgctgg accgatgtgg gcacattcge ctggcagact tceggctcctyg cctcaaactg 660
cagcctgatg gaatggtgag gtecgetggtg getgtgggea cccecggacta cctgtcetect 720

gagattctge aggcegttgg tggagggcect ggggcaggca gctacgggeco agagtgtgac 780

tggtgggcac tgggcegtgtt cgectatgag atgttctatg ggcagaccce cttctacgeg 840
gactccacag ccgagacata tgccaagatt gtgcactaca gggaacactt gtegetgeeg 900
ctggcagaca cagttgtccee cgaggaagcet caggacctea ttegtggget getgtgtect 960

gctgagataa ggctaggtcg aggtggggca ggtgatttec agaaacatcc tttettettt 1020
ggccttgatt gggagggtct ccgagacagt gtaccccccet ttacaccaga cttcgagggt 1080
gccacggaca catgcaattt cgatgtggtg gaggaccggce tcactgccat ggtgagceggg 1140
ggcggggaga cgctgtcaga catgcaggaa gacatgccec ttggggtgcg cctgccctte 1200
gtgggctact cctactgctg catggccttce agagacaatc aggtcccgga ccccaccect 1260
atggaactag aggccctgca gttgcectgtg tcagacttgce aagggcttga cttgcagecce 1320
ccagtgtccce caccggatca agtggctgaa gaggccgacce tagtggctgt cecctgcccect 1380
gtggctgagyg cagagaccac ggtaacgctg cagcagetce aggaagcecct ggaagaagag 1440
gttetcacee ggcagagcect gagecgcgag ctggaggceca tcecggaccgce caaccagaac 1500
ttctecagee aactacagga ggccgaggtce cgaaaccgag acctggagge gcatgttegg 1560
cagctacagg aacggatgga gatgctgcag gecccaggag ccegcagcecat cacgggggte 1620
cccagtecece gggccacgga tceccaccttee catctagatg geccceccgge cgtggetgtg 1680
ggccagtgee cgetggtggg gcecaggecce atgcaccgece gtcacctget getcectgece 1740
aggatceccta ggcctggect atccgaggceg cgttgcectge tectgttcecge cgectgctcetg 1800
gctgetgeeg ccacactggg ctgcactggg ttggtggcect ataccggegg tctcaccceca 1860
gtctggtgtt tceccecgggage caccttegec ccctga 1896
<210> SEQ ID NO 5

<211> LENGTH: 771

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: 89, 238, 506



US 2013/0237585 Al Sep. 12,2013
82

-continued
<223> OTHER INFORMATION: n = A,T,C or G
<400> SEQUENCE: 5
cctgeccctg tggctgagge agagaccacg gtaacgetge agcagctcca ggaagccctg 60
gaagaagagg ttctcacccg gcagagetng agccgcgagce tggaggccat ccggaccgec 120
aaccagaact tctccagcca actacaggag gccgaggtcc gaaaccgaga cctggaggceg 180
catgttcgge agctacagga acggatggag atgctgcagg ccccaggagce cgccggantc 240

cctecacctge ttecagecaa gggggcactyg ggtggagatg gggggeatgt tgggtgtgtg 300

aacccteggyg gcaggggagg agtccagget ggggeaccge gecgegecac tgectttete 360
ctccatecte cacactccat acacctetet cttetectte cagecatcac gggggtcecca 420
gtceceggge cacggatcca cctteccate tagatggece ceeggeggtyg getgtgggec 480
agtgcceget ggtggggeca ggacantgte accgecgtea cetgetgete cctgecagga 540
ttcctaggee tggctateceg aggegegttyg ctgcteetgt tegecgetge tetggetget 600
gegecacact gggctgcact gggttggttyg getataccgg cggtettcac ccagtetggt 660
gtttcecegty agcaccctte geccectgaaa cctaagactt caagecatcet ttecatttagg 720
ccttetagga aggtegageg acaggggage gacccaaage gtcetcetgtge ¢ 771

<210> SEQ ID NO 6

<211> LENGTH: 434

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 6

gagagaccca aggggtagtc agggacgggc agacatgcag ctagggttct ggggcctgga 60

caggggcage caggccctgt gacgggaaga ccecgagete cggecegggdg aggggecatg 120

gtgttgectyg cccaacatgt cagcecgaagt geggctgagg cagctccage agetggtget 180
ggacccagge ttectgggac tggageccct getcgacctt ctectgggeyg tccaccagga 240
getgggtgee tctcacctag cecaggacaa gtatgtggee gacttettge agtgggtgga 300
geccattgeca gcaaggctta aggaggtccg actgcagagg gatgattttyg agattttgaa 360

ggtgatcggg cgtggggegt tcagcgaggt ageggtggtyg aagatgaaac acacggagtc 420
tttggctteg gaca 434
<210> SEQ ID NO 7

<211> LENGTH: 2688

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 7

ccacgegtee geccacgegt ceggggcaga catgeageta gggttetggg gectggacag 60

gggcagcecag gccctgtgac gggaagacce cgagctcegg cecggggagyg ggecatggtg 120

ttgcctgece aacatgtcag ccgaagtgeg getgaggcag ctccagcage tggtgetgga 180
cccaggette ctgggactgg ageccctget cgaccttete ctgggegtee accaggaget 240
gggtgectcet cacctagece aggacaagta tgtggccgac ttettgecagt gggtggagec 300
cattgcagca aggcttaagg aggtccgact gcagagggat gattttgaga ttttgaaggt 360

gatcgggegt ggggegttca gegaggtage ggtggtgaag atgaaacaga cgggecaagt 420

gtatgccatyg aagattatga ataagtggga catgctgaag agaggcgagyg tgtegtgett 480
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ccgggaagaa agggatgtat tagtgaaagg ggaccggcege tggatcacac agctgcactt 540
tgccttceccag gatgagaact acctgtacct ggtcatggaa tactacgtgg gcggggacct 600
gctaacgetg ctgagcaagt ttggggagceg gatccccgece gagatggetce gettctacct 660
ggccgagatt gtcatggecca tagactcegt gcaccggetg ggctacgtge acagggacat 720
caaaccagat aacattctgc tggaccgatg tgggcacatt cgcctggcag acttcggetce 780
ctgcctcaaa ctgcagcectg atggaatggt gaggtcgetg gtggetgtgg gcaccccgga 840
ctacctgtct cctgagattc tgcaggccgt tggtggaggg cctggggcag gcagctacgg 900
gccagagtgt gactggtggg cactgggegt gttcacctat gagatgttct atgggcagac 960

ccecttetac geggactceca cagccgagac atatgccaag attgtgcact acagggaaca 1020
cttgtcecgetg cecgctggcag acacagttgt ccccgaggaa gctcaggacce tcattegtgg 1080
gctgetgtgt cctgctgaga taaggctagg tcgaggtggg gcaggtgatt tccagaaaca 1140
tcetttette tttggecttyg attgggaggg tctecgagac agtgtaccce ccectttacacce 1200
agacttcgag ggtgccacgg acacatgcaa tttcgatgtg gtggaggacc ggctcactgce 1260
catggtgage gggggcegggyg agacgctgte agacatgcag gaagacatge cccttggggt 1320
gcgectgecee ttegtgggcet actectactg ctgcatggec ttcagagaca atcaggtecce 1380
ggaccccacce cctatggaac tagaggccct gcagttgcecet gtgtcagact tgcaagggct 1440
tgacttgcag cccccagtgt ccccaccgga tcaagtggct gaagaggctg acctagtggce 1500
tgtcectgee cctgtggetyg aggcagagac cacggtaacyg ctgcagcage tccaggaagce 1560
cctggaagaa gaggttctca cccggcagag cctgagecge gagetggagyg ccatccggac 1620
cgccaaccag aacttctcca gecaactaca ggaggccgag gtcecgaaacce gagacctgga 1680
ggcgcatgtt cggcagctac aggaacggat ggagatgctg caggccccag gagecgcaga 1740
tcectaggece tggectatcee gaggcegegtt gcectgctect gttegecget getcectggetg 1800
ctgccgecac actgggctge actgggttgg tggcctatac cggcggtcte accccagtcet 1860
ggtgtttecee gggagccace ttegcccect gaaccctaag actccaagcec atctttceatt 1920
taggcctect aggaaggtcg agcgaccagg gagcgaccca aagegtctet gtgeccatcg 1980
ccececccee cccccccace getcecogetee acacttetgt gagectgggt ccccacccag 2040
cteegetect gtgatccagg cctgccacct ggeggcecggyg gagggaggaa cagggetegt 2100
gcccagcacce cctggttect gcagagetgg tagccaccge tgctgcagca gctgggceatt 2160
cgccgacctt getttactca gecccgacgt ggatgggcaa actgctcage tcatccgatt 2220
tcactttttc actctcccag ccatcagtta caagccataa gcatgagccce cctatttceca 2280
gggacatccce attcccatag tgatggatca gcaagacctce tgccagcaca cacggagtcet 2340
ttggcttegg acagcctcac tectgggggt tgctgcaact ccttecccegt gtacacgtcet 2400
gcactctaac aacggagcca cagctgcact ccccecctceec ccaaagcagt gtgggtattt 2460
attgatcttg ttatctgact cactgacaga ctccgggacc cacgttttag atgcattgag 2520
actcgacatt cctcggtatt tattgtctgt ccccacctac gacctccact cccgaccctt 2580
gcgaataaaa tacttctggt ctgccctaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2640

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2688

<210> SEQ ID NO 8
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<211> LENGTH: 2862
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 8
gggatagtca gggacgggca gacatgcagc tagggttctg gggcctggac aggggcagec 60

aggccctgtyg acgggaagac cccgagetee ggeccgggga ggggecatgg tgttgectge 120

ccaacatgte agccgaagtg cggctgagge agetccagea getggtgetg gacccagget 180
tcctgggact ggagecectyg ctegacctte teetgggegt ccaccaggag ctgggtgect 240
ctcacctage ccaggacaag tatgtggecg acttettgea gtgggtggag cccattgecag 300
caaggcttaa ggaggtccga ctgcagaggg atgattttga gattttgaag gtgatcggge 360

gtggggcegtt cagcgaggta geggtggtga agatgaaaca gacgggccaa gtgtatgeca 420

tgaagattac gaataagtgg gacatgctga agagaggcga ggtgtegtge ttcececgggaag 480
aaagggatgt attagtgaaa ggggaccgge gctggatcac acagcetgcac tttgecttece 540
aggatgagaa ctacctgtac ctggtcatgg aatactacgt gggeggggac ctgctaacge 600
tgctgagcaa gtttggggag cggatcceeg ccgagatgge tegettctac ctggecgaga 660
ttgtcatgge catagactce gtgcaccgge tgggetacgt gecacagggac atcaaaccag 720
ataacattct gctggaccga tgtgggcaca ttegectgge agacttegge tcectgectca 780
aactgcagcece tgatggaatg gtgaggtege tggtggetgt gggecaccecg gactacctgt 840

ctectgagat tcetgecaggcee gttggtggag ggectgggge aggcagctac gggcecagagt 900
gtgactggtyg ggcactggge gtgttcacct atgagatgtt ctatgggcag acccccttet 960
acgcggactc cacagccgag acatatgcca agattgtgca ctacagggaa cacttgtcegce 1020
tgccgetgge agacacagtt gtccccgagg aagctcagga cctcattcegt gggetgetgt 1080
gtcetgctga gataaggcta ggtcgaggtg gggcaggtga tttccagaaa catcctttcet 1140
tctttggect tgattgggag ggtctcecgag acagtgtacce cccctttaca ccagacttceg 1200
agggtgccac ggacacatgc aatttcgatg tggtggagga ccggctcact gcecatggaga 1260
cgctgtcaga catgcaggaa gacatgccce ttggggtgeg cctgccecctte gtgggctact 1320
cctactgetg catggcctte agagacaatc aggtccecgga ccecccacccect atggaactag 1380
aggccctgca gttgectgtyg tcagacttge aagggcttga cttgcagccce ccagtgtcecce 1440
caccggatca agtggctgaa gaggctgacce tagtggetgt cecctgecccet gtggcetgagg 1500
cagagaccac ggtaacgctg cagcagctce aggaagccect ggaagaagag gttctcacce 1560
ggcagagcect gagecgcgag ctggaggcca tccggaccge caaccagaac ttctcecagece 1620
aactacagga ggccgaggtc cgaaaccgag acctggagge gcatgttegyg cagctacagg 1680
aacggatgga gatgctgcag gccccaggag cegcagcecat cacgggggte cccagtecce 1740
gggccacgga tccaccttcee catgecttete geccaaatccet ccccaaggga actccctaga 1800
ctccegttet ggectcgact agattcccge actgectete gecctgcectge tgggcetcecga 1860
tcgggtcecace tgtcecttet ctetceccaget agatggecce cecggecegtgg ctgtgggeca 1920
gtgceccgetyg gtggggccag gccccatgca ccgcecgtcac ctgctgectece ctgccaggat 1980
ccetaggect ggectateeg aggcgegttg cctgectectg ttecgecgetg ctetggetge 2040
tgccgcecaca ctgggctgca ctgggttggt ggectatacce ggcggtctca ccccagtcetg 2100

gtgtttceeg ggagccacct tcgeccectg aaccctaaga ctccaageca tcetttceattt 2160
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aggcctecta ggaaggtcga gegaccaggg agegacccaa agegtetetg tgeccatcege 2220

ccecoeoeaee ccoccccaceg cteegeteca cacttetgtg agectgggte cccacccage 2280

tcegetectyg tgatccagge ctgecacctyg geggecgggg agggaggaac agggetegtg 2340

cccagcaccce ctggttcecetg cagagcetggt agccaccgcet gectgcagcag ctgggcatte 2400

gccgaccttyg ctttactcag ccecgacgtg gatgggcaaa ctgctcaget catccgattt 2460

cactttttca ctctecccage catcagttac aagccataag catgagcccce ctatttecag 2520

ggacatccca ttecccatagt gatggatcag caagacctcet gccagcacac acggagtcett 2580

tggcttegga cagcctcact cctgggggtt gctgcaacte cttceccecgtg tacacgtcetg 2640

cactctaaca acggagccac agctgcactc cccectecce caaagcagtg tgggtattta 2700

ttgatcttgt tatctgactc actgacagac tccgggaccce acgttttaga tgcattgaga 2760

ctcgacattc ctcggtattt attgtctgte cccacctacg acctceccacte ccgacccttg 2820

cgaataaaat acttctggtc tgccctaaaa aaaaaaaaaa aa 2862

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 9

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 9

agcctgagece gggagatg 18

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 10

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 10

gcgtagttga ctggcgaagt t 21

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 11

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Probe

SEQUENCE: 11

aggccatcecg cacggacaac ¢ 21

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 12

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

SEQUENCE: 12

ctggctgcat gtctgectgt 20

<210>
<211>
<212>

SEQ ID NO 13
LENGTH: 20
TYPE: DNA
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 13

ccaggagaag gtcgagcagg

<210> SEQ ID NO 14

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 14

tctatggeca tgacaatcte

<210> SEQ ID NO 15

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 15

atgtccctgt gcacgtagec

<210> SEQ ID NO 16

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 16

atgtgtcegyg aagtcgectg

<210> SEQ ID NO 17

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 17

ctcaggetet gecegggtgag

<210> SEQ ID NO 18

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 18

ggcactggce cacagccacg

<210> SEQ ID NO 19

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 19

20

20

20

20

20

20
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cctggecgaa agaaagaaat

<210> SEQ ID NO 20

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 20

aaagaaatgyg tctgtgatcc

<210> SEQ ID NO 21

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 21

aagaaagaaa tggtctgtga

<210> SEQ ID NO 22

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 22

ggccgaaaga aagaaatggt

<210> SEQ ID NO 23

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 23

ccteagecty gcecgaaagaa

<210> SEQ ID NO 24

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 24

gggcctcage ctggecgaaa

<210> SEQ ID NO 25

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 25

tcagggecte agcctggecg

<210> SEQ ID NO 26

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 26

ctgcagtttyg cccatccacyg

<210> SEQ ID NO 27

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 27

ggcctgcagt ttgcccatce

<210> SEQ ID NO 28

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 28

ccaggectge agtttgecca

<210> SEQ ID NO 29

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 29

gectteccag gectgcagtt

<210> SEQ ID NO 30

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 30

getgecttee caggectgcea

<210> SEQ ID NO 31

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 31

cttgetgect tcccaggect

<210> SEQ ID NO 32

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 32

geceggettyg ctgecttece

<210> SEQ ID NO 33

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 33

acggccegge ttgetgectt

<210> SEQ ID NO 34

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 34

cggacggece ggcttgetge

<210> SEQ ID NO 35

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 35

acacggacgyg cceggettge

<210> SEQ ID NO 36

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 36

gatggaacac ggacggcccg

<210> SEQ ID NO 37

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 37

gaggatggaa cacggacggce

<210> SEQ ID NO 38

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 38

gtggaggatg gaacacggac

20

20

20

20

20

20

20
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<210> SEQ ID NO 39

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 39

gcgaaccaac gataggtggg

<210> SEQ ID NO 40

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 40

tttgcgaace aacgataggt

<210> SEQ ID NO 41

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 41

ttgcactttyg cgaaccaacyg

<210> SEQ ID NO 42

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 42

getttgcact ttgcgaacca

<210> SEQ ID NO 43

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 43

aaagctttge actttgegaa

<210> SEQ ID NO 44

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 44
aagaaagctt tgcactttge
<210> SEQ ID NO 45
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 45

cacaagaaag ctttgcactt

<210> SEQ ID NO 46

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 46

gtcatgcaca agaaagcttt

<210> SEQ ID NO 47

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 47

acgcteccca gagcagggeg

<210> SEQ ID NO 48

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 48

gcagagatcg cgccagacgce

<210> SEQ ID NO 49

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 49

caggcagaga tcgcgccaga

<210> SEQ ID NO 50

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 50

aagcaggcag agatcgegec

<210> SEQ ID NO 51

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 51

20

20

20

20

20

20
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ccgagtaage aggcagagat

<210> SEQ ID NO 52

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 52

ttcccgagta agcaggcaga

<210> SEQ ID NO 53

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 53

gcaaatttce cgagtaagca

<210> SEQ ID NO 54

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 54

aaagcaaatt tcccgagtaa

<210> SEQ ID NO 55

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 55

ttggcaaaag caaatttccc

<210> SEQ ID NO 56

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 56

ggtttggcaa aagcaaattt

<210> SEQ ID NO 57

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 57

gegggtttgyg caaaagcaaa

<210> SEQ ID NO 58
<211> LENGTH: 20

20

20

20

20

20

20

20



US 2013/0237585 Al

-continued

Sep. 12,2013

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 58

aaagcgggtt tggcaaaage

<210> SEQ ID NO 59

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 59

cccgaaaaag cgggtttgge

<210> SEQ ID NO 60

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 60

atccccgaaa aagegggttt

<210> SEQ ID NO 61

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 61

cgggatccce gaaaaagcgg

<210> SEQ ID NO 62

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 62

gegegggate cccgaaaaag

<210> SEQ ID NO 63

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 63

gagagcagceg caagtgagga

<210> SEQ ID NO 64

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 64

tccgagagca gegcaagtga

<210> SEQ ID NO 65

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 65

ggctccgaga gcagcegcaag

<210> SEQ ID NO 66

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 66

aagcgggcegg agccggctgg

<210> SEQ ID NO 67

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 67

ccgaagcggg cggagccggce

<210> SEQ ID NO 68

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 68

aaaccgccga agegggcgga

<210> SEQ ID NO 69

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 69

tccaaaccge cgaageggge

<210> SEQ ID NO 70

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 70

atatccaaac cgccgaageg

20

20

20

20

20

20

20
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<210> SEQ ID NO 71

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 71

taaatatcca aaccgccgaa

<210> SEQ ID NO 72

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 72

caataaatat ccaaaccgcc

<210> SEQ ID NO 73

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 73

cgaggtcaat aaatatccaa

<210> SEQ ID NO 74

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 74

ggacgaggtc aataaatatc

<210> SEQ ID NO 75

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 75

ggaggacgag dgtcaataaat

<210> SEQ ID NO 76

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 76

gtcggaggac gaggtcaata

<210> SEQ ID NO 77

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 77

cgagtceggag gacgaggtca

<210> SEQ ID NO 78

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 78

tgtcagcgayg tcggaggacyg

<210> SEQ ID NO 79

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 79

gectgtcage gagtcggagyg

<210> SEQ ID NO 80

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 80

gtagcctgte agegagtegg

<210> SEQ ID NO 81

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 81

cctgtagect gtcagegagt

<210> SEQ ID NO 82

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 82

ggtcctgtag cctgtcageg

<210> SEQ ID NO 83

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 83

aaataccgag gaatgtcggg

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 84

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 84

aataaatacc gaggaatgtc

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 85

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 85

gacaataaat accgaggaat

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 86

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 86

cggggecceyg gagtcegaaga

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 87

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 87

ccaacgggge cccggagteg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 88

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 88

ttccaacggyg gcccceggagt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 89

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 89

gtcttecaac ggggeccegyg
<210> SEQ ID NO 90

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20



US 2013/0237585 Al

-continued

Sep. 12,2013

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 90

cagtcttecca acggggeccec

<210> SEQ ID NO 91

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 91

ctcagtectte caacggggec

<210> SEQ ID NO 92

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 92

gcactcagte ttccaacggg

<210> SEQ ID NO 93

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 93

ccecegggeac tcagtettec

<210> SEQ ID NO 94

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 94

tgccceggge actcagtett

<210> SEQ ID NO 95

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 95

cgtgeccegyg gcactcagte

<210> SEQ ID NO 96

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 96

20

20

20

20

20

20
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gtgcegtgee ccegggcacte

<210> SEQ ID NO 97

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 97

tctgtgeegt geccegggea

<210> SEQ ID NO 98

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 98

gettetgtge cgtgeccegyg

<210> SEQ ID NO 99

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 99

geggettetyg tgeegtgece

<210> SEQ ID NO 100

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 100

gegeggette tgtgecgtge

<210> SEQ ID NO 101

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 101

gggegegget tetgtgeegt

<210> SEQ ID NO 102

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 102

ggeggtggge gcggcttetg

<210> SEQ ID NO 103

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 103

ggcaggcggt gggegegget

<210> SEQ ID NO 104

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 104

ctggcaggcg gtgggcgegy

<210> SEQ ID NO 105

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 105

aactggcagg cggtgggcgc

<210> SEQ ID NO 106

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 106

gtgaactgge aggcggtggg

<210> SEQ ID NO 107

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 107

ggttgtgaac tggcaggcgg

<210> SEQ ID NO 108

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 108

geggttgtga actggcagge

<210> SEQ ID NO 109

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20



US 2013/0237585 Al

-continued

101

Sep. 12,2013

<400> SEQUENCE: 109

cggageggtt gtgaactgge

<210> SEQ ID NO 110

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 110

cgcteggage ggttgtgaac

<210> SEQ ID NO 111

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 111

cccacgeteyg gageggttgt

<210> SEQ ID NO 112

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 112

agacccacgce tcggageggt

<210> SEQ ID NO 113

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 113

cggagaccca cgcteggage

<210> SEQ ID NO 114

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 114

gggcggagac ccacgctegg

<210> SEQ ID NO 115

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 115

gctgggegga gacccacgcet

20

20

20

20

20

20

20
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<210> SEQ ID NO 116

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 116

ggagctggge ggagacccac

<210> SEQ ID NO 117

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 117

ctggagetgyg geggagaccec

<210> SEQ ID NO 118

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 118

ggactggagc tgggcggaga

<210> SEQ ID NO 119

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 119

caggactgga gctgggcgga

<210> SEQ ID NO 120

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 120

atcacaggac tggagctggg

<210> SEQ ID NO 121

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 121

gggegggece ggatcacagg

<210> SEQ ID NO 122

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 122

gggggeggyge ccggatcaca

<210> SEQ ID NO 123

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 123

aggcagcacce atggececte

<210> SEQ ID NO 124

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 124

ggtccaacac cagctgetgg

<210> SEQ ID NO 125

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 125

cgatcacctt cagaatcteg

<210> SEQ ID NO 126

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 126

cttgttcatyg atcttcatgg

<210> SEQ ID NO 127

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 127

cceccattcac caacacgtec

<210> SEQ ID NO 128

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 128

20

20

20

20

20

20
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gegtgateca ccegeeggtece

<210> SEQ ID NO 129

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 129

gtaatactcc atgaccaggt

<210> SEQ ID NO 130

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 130

gecagtgtcag caggtccccyg

<210> SEQ ID NO 131

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 131

caccgagtet atggecatga

<210> SEQ ID NO 132

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 132

acgtagccaa gccggtgeac

<210> SEQ ID NO 133

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 133

atgtggccac agcggtccag

<210> SEQ ID NO 134

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 134

cttegtccac cagcggcaga

<210> SEQ ID NO 135
<211> LENGTH: 20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 135

gaccectteg tcecaccageyg

<210> SEQ ID NO 136

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 136

cctgetecac ceceggeccag

<210> SEQ ID NO 137

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 137

cggaagtege ctgctecace

<210> SEQ ID NO 138

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 138

cggagaccat cccagtegag

<210> SEQ ID NO 139

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 139

tgagggccat gcaggagtag

<210> SEQ ID NO 140

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 140

ctccagttcec atgggtgtgg

<210> SEQ ID NO 141

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 141

gegettgeac gtgtggcetcea

<210> SEQ ID NO 142

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 142

gecacttcag ctgtttcate

<210> SEQ ID NO 143

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 143

gectcagect ctgccgcagg

<210> SEQ ID NO 144

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 144

gcagcegtcac cteggectcea

<210> SEQ ID NO 145

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 145

ggctcagget ctgcegggty

<210> SEQ ID NO 146

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 146

ttcegagect ctgectegeg

<210> SEQ ID NO 147

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 147

ggtcceggtt ccgagectet

20

20

20

20

20

20
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<210> SEQ ID NO 148

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 148

atccgetect gcaactgeceg

<210> SEQ ID NO 149

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 149

gcaactccat ccgctectge

<210> SEQ ID NO 150

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 150

aggtggatcc gtggCCngg

<210> SEQ ID NO 151

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 151

cgeggettet gtgeegtgee

<210> SEQ ID NO 152

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 152

ttgctgectt cccaggectyg

<210> SEQ ID NO 153

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 153

tgctcccgac aagctccaga

<210> SEQ ID NO 154

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 154

agaacctgece cattgetgaa

<210> SEQ ID NO 155

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 155

cactgaggge cagacatatg

<210> SEQ ID NO 156

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 156

ctctagatte agatgcaggt

<210> SEQ ID NO 157

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 157

cgggeegtee gtgtt

<210> SEQ ID NO 158

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 158

ctttgcactt tgcgaaccaa

<210> SEQ ID NO 159

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Probe

<400> SEQUENCE: 159

catccteccac gcacccccac ¢

<210> SEQ ID NO 160

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 160

gectggecage ccectgtecag

20

20

20

15

20

21

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 161

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 161

ggcctggeag ccectgteca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 162

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 162

gggcectggea geccectgtee

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 163

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 163

atggccecte ccegggecgyg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 164

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 164

catggccect cceegggecy

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 165

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 165

ccatggecce tecccegggec

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 166

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 166

accatggece cteceeggge
<210> SEQ ID NO 167

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 167

caccatggee ccteecegygyg

<210> SEQ ID NO 168

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 168

gecaccatgge ccctececegyg

<210> SEQ ID NO 169

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 169

agcaccatgyg ccecteeceg

<210> SEQ ID NO 170

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 170

cagcaccatyg gccecteeee

<210> SEQ ID NO 171

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 171

gecagcaccat ggccecctece

<210> SEQ ID NO 172

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 172

ggcagcacca tggcccctee

<210> SEQ ID NO 173

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 173

20

20

20

20

20

20
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caggcagcac catggcccect

<210> SEQ ID NO 174

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 174

acaggcagca ccatggeccec

<210> SEQ ID NO 175

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 175

ggacaggcag caccatggcece

<210> SEQ ID NO 176

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 176

tggacaggca gcaccatgge

<210> SEQ ID NO 177

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 177

ttggacaggce agcaccatgg

<210> SEQ ID NO 178

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 178

gttggacagg cagcaccatg

<210> SEQ ID NO 179

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 179

tgttggacag gcagcaccat

<210> SEQ ID NO 180

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 180

atgttggaca ggcagcacca

<210> SEQ ID NO 181

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 181

catgttggac aggcagcacc

<210> SEQ ID NO 182

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 182

acatgttgga caggcagcac

<210> SEQ ID NO 183

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 183

gacatgttgg acaggcagca

<210> SEQ ID NO 184

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 184

tgacatgttyg gacaggcagc

<210> SEQ ID NO 185

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 185

ctgacatgtt ggacaggcag

<210> SEQ ID NO 186

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20



US 2013/0237585 Al

-continued

113

Sep. 12,2013

<400> SEQUENCE: 186

getgacatgt tggacaggca

<210> SEQ ID NO 187

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 187

ggctgacatyg ttggacagge

<210> SEQ ID NO 188

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 188

cggctgacat gttggacagg

<210> SEQ ID NO 189

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 189

tcggetgaca tgttggacag

<210> SEQ ID NO 190

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 190

cteggetgac atgttggaca

<210> SEQ ID NO 191

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 191

ccteggetga catgttggac

<210> SEQ ID NO 192

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 192

acctcggetyg acatgttgga

20

20

20

20

20

20

20
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<210> SEQ ID NO 193

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 193

cacctegget gacatgttgg

<210> SEQ ID NO 194

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 194

gcacctegge tgacatgttyg

<210> SEQ ID NO 195

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 195

cgcacctegyg ctgacatgtt

<210> SEQ ID NO 196

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 196

ccgcaccteg gectgacatgt

<210> SEQ ID NO 197

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 197

geegcaccte ggetgacatg

<210> SEQ ID NO 198

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 198
agccgcacct cggctgacat
<210> SEQ ID NO 199
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 199

cagccgeace tcggctgaca

<210> SEQ ID NO 200

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 200

tcagcegeac cteggetgac

<210> SEQ ID NO 201

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 201

ctcagecgea ccteggetga

<210> SEQ ID NO 202

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 202

ccteageege accteggetyg

<210> SEQ ID NO 203

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 203

gectcagecyg cacctegget

<210> SEQ ID NO 204

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 204

ccaacaccag ctgctggage

<210> SEQ ID NO 205

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 205

20

20

20

20

20

20
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tccaacacca gctgctggag

<210> SEQ ID NO 206

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 206

gtccaacace agetgetgga

<210> SEQ ID NO 207

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 207

gggtccaaca ccagctgetyg

<210> SEQ ID NO 208

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 208

ggctccagee ccaggaagcece

<210> SEQ ID NO 209

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 209

gggctecage cccaggaage

<210> SEQ ID NO 210

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 210

caggagaagg tcgagcaggg

<210> SEQ ID NO 211

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 211

cccaggagaa ggtcgageag

<210> SEQ ID NO 212
<211> LENGTH: 20

20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 212

geccaggaga aggtcgagcea

<210> SEQ ID NO 213

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 213

cgcccaggayg aaggtcgage

<210> SEQ ID NO 214

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 214

acgcccagga gaaggtcgag

<210> SEQ ID NO 215

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 215

tcectgggeca gtteggagge

<210> SEQ ID NO 216

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 216

gtceetgggee agtteggagyg

<210> SEQ ID NO 217

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 217

tgtcctggge cagtteggag

<210> SEQ ID NO 218

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 218

ttgtcctggy ccagttegga

<210> SEQ ID NO 219

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 219

cttgtectgyg gecagttegyg

<210> SEQ ID NO 220

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 220

acttgtcctyg ggccagtteg

<210> SEQ ID NO 221

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 221

tacttgtcct gggccagtte

<210> SEQ ID NO 222

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 222

gtacttgtce tgggccagtt

<210> SEQ ID NO 223

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 223

cgtacttgte ctgggecagt

<210> SEQ ID NO 224

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 224

actgcaagaa gtcggecacyg

20

20

20

20

20

20

20
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<210> SEQ ID NO 225

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 225

ccactgcaag aagtcggeca

<210> SEQ ID NO 226

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 226

cccactgcaa gaagteggec

<210> SEQ ID NO 227

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 227

geccactgca agaagtcegge

<210> SEQ ID NO 228

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 228

cgcccactge aagaagtegg

<210> SEQ ID NO 229

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 229

ccgeccacty caagaagteg

<210> SEQ ID NO 230

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 230

tcegeccact gcaagaagte

<210> SEQ ID NO 231

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 231

ctcegeccac tgcaagaagt

<210> SEQ ID NO 232

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 232

getecgecca ctgcaagaag

<210> SEQ ID NO 233

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 233

ggctcegece actgcaagaa

<210> SEQ ID NO 234

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 234

gggctecgee cactgcaaga

<210> SEQ ID NO 235

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 235

tgggctecege ccactgcaag

<210> SEQ ID NO 236

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 236

atgggcteeg cccactgcaa

<210> SEQ ID NO 237

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 237

gatgggctcce gcccactgcea

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 238

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 238

cgatgggete cgcccactge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 239

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 239

acgatgggcet ccgeccactg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 240

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 240

cacgatggge tccgeccact

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 241

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 241

ccacgatggyg ctcegeccac

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 242

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 242

accacgatgyg gctecegecca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 243

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 243

caccacgatyg ggcteegece
<210> SEQ ID NO 244

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 244

tcaccacgat gggcteegee

<210> SEQ ID NO 245

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 245

ctcaccacga tgggcteege

<210> SEQ ID NO 246

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 246

cctecaccacy atgggeteeg

<210> SEQ ID NO 247

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 247

gectcaccac gatgggcetee

<210> SEQ ID NO 248

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 248

agcctcacca cgatgggete

<210> SEQ ID NO 249

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 249

aagcctcace acgatggget

<210> SEQ ID NO 250

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 250

20

20

20

20

20

20



US 2013/0237585 Al

-continued

123

Sep. 12,2013

taagcctcac cacgatggge

<210> SEQ ID NO 251

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 251

ttaagcctca ccacgatggg

<210> SEQ ID NO 252

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 252

cttaagecte accacgatgg

<210> SEQ ID NO 253

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 253

ccttaagect caccacgatg

<210> SEQ ID NO 254

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 254

tccttaagee tcaccacgat

<210> SEQ ID NO 255

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 255

ctcecttaage ctcaccacga

<210> SEQ ID NO 256

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 256

cctecttaag cctcaccacy

<210> SEQ ID NO 257

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 257

acctccttaa gectcaccac

<210> SEQ ID NO 258

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 258

gacctectta agectcacca

<210> SEQ ID NO 259

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 259

ggacctcett aagcctcace

<210> SEQ ID NO 260

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 260

cggacctect taagectcac

<210> SEQ ID NO 261

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 261

tcggacctee ttaagectca

<210> SEQ ID NO 262

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 262

gtcggaccte cttaagecte

<210> SEQ ID NO 263

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20
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<400> SEQUENCE: 263

cagtcggace tccttaagec

<210> SEQ ID NO 264

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 264

gcagtcggac ctecttaage

<210> SEQ ID NO 265

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 265

tgcagtcgga cctecttaag

<210> SEQ ID NO 266

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 266

ccttcagaat ctcgaagteg

<210> SEQ ID NO 267

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 267

accttcagaa tctcgaagte

<210> SEQ ID NO 268

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 268

tcaccttcag aatctcgaag

<210> SEQ ID NO 269

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 269

atcaccttca gaatctcgaa

20

20
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<210> SEQ ID NO 270

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 270

gatcacctte agaatctcga

<210> SEQ ID NO 271

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 271

ccgatcacct tcagaatcte

<210> SEQ ID NO 272

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 272

tccgatcace ttcagaatct

<210> SEQ ID NO 273

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 273

gtccgatcac cttcagaatce

<210> SEQ ID NO 274

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 274

cgtcecgatca ccttcagaat

<210> SEQ ID NO 275

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 275
ccegtetget tcatctteac
<210> SEQ ID NO 276
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 276

gecegtetge ttcatcttea

<210> SEQ ID NO 277

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 277

ggccegtetyg cttcatcette

<210> SEQ ID NO 278

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 278

tggccegtet gettcatett

<210> SEQ ID NO 279

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 279

ctggecegte tgcttecatcet

<210> SEQ ID NO 280

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 280

cctggecegt ctgetteate

<210> SEQ ID NO 281

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 281

acctggeceyg tctgetteat

<210> SEQ ID NO 282

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 282

20

20

20

20

20
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cacctggece gtetgettea

<210> SEQ ID NO 283

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 283

acacctggee cgtetgette

<210> SEQ ID NO 284

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 284

tacacctgge ccgtcetgett

<210> SEQ ID NO 285

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 285

ttgttcatga tcttcatgge

<210> SEQ ID NO 286

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 286

acttgttcat gatcttcatg

<210> SEQ ID NO 287

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 287

cacttgttca tgatcttcat

<210> SEQ ID NO 288

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 288

ccacttgtte atgatcttca

<210> SEQ ID NO 289
<211> LENGTH: 20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 289

cccacttgtt catgatctte

<210> SEQ ID NO 290

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 290

tcccacttgt tcatgatett

<210> SEQ ID NO 291

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 291

gtcccacttyg ttcatgatcet

<210> SEQ ID NO 292

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 292

tgtcccactt gttcatgatce

<210> SEQ ID NO 293

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 293

atgtcccact tgttcatgat

<210> SEQ ID NO 294

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 294

catgtcccac ttgttcatga

<210> SEQ ID NO 295

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20
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<400> SEQUENCE: 295

gcatgtccca cttgttcatg

<210> SEQ ID NO 296

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 296

agcatgtcce acttgttcat

<210> SEQ ID NO 297

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 297

cagcatgtce cacttgttca

<210> SEQ ID NO 298

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 298

tcagcatgte ccacttgtte

<210> SEQ ID NO 299

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 299

ttcagcatgt cccacttgtt

<210> SEQ ID NO 300

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 300

cttcagcatyg tcccacttgt

<210> SEQ ID NO 301

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 301

tcttcagecat gtcccacttg

20
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<210> SEQ ID NO 302

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 302

cctettecage atgteccact

<210> SEQ ID NO 303

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 303

cecctetteag catgteccac

<210> SEQ ID NO 304

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 304

ccectettea gecatgtecca

<210> SEQ ID NO 305

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 305

gecectette agecatgtecee

<210> SEQ ID NO 306

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 306

cgeceectett cagcatgtec

<210> SEQ ID NO 307

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 307

tcgecectet tcagecatgte

<210> SEQ ID NO 308

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 308

ctecgeccecte ttcagecatgt

<210> SEQ ID NO 309

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 309

cctegecect ctteageatg

<210> SEQ ID NO 310

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 310

acctecgecce tcettcageat

<210> SEQ ID NO 311

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 311

cacctegece ctetteagea

<210> SEQ ID NO 312

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 312

acacctecgece cctetteage

<210> SEQ ID NO 313

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 313

gacacctege ccctetteag

<210> SEQ ID NO 314

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 314

geccaggcegga tgtggccaca

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 315

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 315

accgcaccgt tccatctgec

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 316

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 316

gaccgcacceg tteccatctge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 317

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 317

acagcctgca ggatcteggg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 318

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 318

cacagcctge aggatctegg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 319

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 319

ccacagectyg caggatcteg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 320

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 320

cccacagect gcaggatcte
<210> SEQ ID NO 321

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 321

geccacagee tgcaggatcet

<210> SEQ ID NO 322

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 322

cgcccacage ctgcaggatce

<210> SEQ ID NO 323

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 323

ccgeccacayg cctgcaggat

<210> SEQ ID NO 324

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 324

accgcccaca gectgecagga

<210> SEQ ID NO 325

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 325

caccgeccac agcectgeagg

<210> SEQ ID NO 326

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 326

ccaccgecca cagectgeag

<210> SEQ ID NO 327

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 327

20

20

20

20

20
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cccaccgece acagectgea

<210> SEQ ID NO 328

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 328

geccaccgee cacagectge

<210> SEQ ID NO 329

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 329

ggcccacege ccacagectyg

<210> SEQ ID NO 330

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 330

aggcccacceyg cccacagect

<210> SEQ ID NO 331

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 331

caggcccace gcccacagec

<210> SEQ ID NO 332

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 332

ccaggeccac cgcccacage

<210> SEQ ID NO 333

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 333

cccaggecca ccgeccacag

<210> SEQ ID NO 334

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 334

tcccaggece accgeccaca

<210> SEQ ID NO 335

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 335

gtcccaggee caccgeccac

<210> SEQ ID NO 336

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 336

tgtcccagge ccaccgecca

<210> SEQ ID NO 337

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 337

ctgtcccagyg cccaccgecc

<210> SEQ ID NO 338

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 338

cctgteccayg geccaccged

<210> SEQ ID NO 339

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 339

gectgtecca ggeccaccge

<210> SEQ ID NO 340

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 340

tgcctgtece aggcccacceyg

<210> SEQ ID NO 341

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 341

ctgectgtee caggeccace

<210> SEQ ID NO 342

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 342

getgectgte ccaggcccac

<210> SEQ ID NO 343

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 343

agctgectgt cccaggecca

<210> SEQ ID NO 344

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 344

tagctgectyg tcccaggece

<210> SEQ ID NO 345

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 345

gtagctgect gtcccaggece

<210> SEQ ID NO 346

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 346

cgtagetgee tgtcccagge

20

20

20

20

20

20

20
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<210> SEQ ID NO 347

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 347

cegtagetge ctgteccagyg

<210> SEQ ID NO 348

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 348

ccegtagetyg cctgteccag

<210> SEQ ID NO 349

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 349

gecegtaget gectgtecca

<210> SEQ ID NO 350

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 350

ggccegtage tgectgtece

<210> SEQ ID NO 351

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 351

tagaacattt cataggcgaa

<210> SEQ ID NO 352

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 352
tcteegeegt ggaatcegeg
<210> SEQ ID NO 353
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 353

gtcteegeeyg tggaatccge

<210> SEQ ID NO 354

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 354

ggtctecgee gtggaatcceyg

<210> SEQ ID NO 355

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 355

aggtctcege cgtggaatce

<210> SEQ ID NO 356

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 356

taggtcteeg ccgtggaatce

<210> SEQ ID NO 357

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 357

ttgtagtgga cgatcttgee

<210> SEQ ID NO 358

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 358

cttgtagtgyg acgatcttge

<210> SEQ ID NO 359

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 359

20

20

20

20

20

20
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ccttgtagty gacgatcttg

<210> SEQ ID NO 360

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 360

tccttgtagt ggacgatctt

<210> SEQ ID NO 361

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 361

ctcecttgtag tggacgatct

<210> SEQ ID NO 362

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 362

getecttgta gtggacgate

<210> SEQ ID NO 363

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 363

tgctcecttgt agtggacgat

<210> SEQ ID NO 364

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 364

gtgctectty tagtggacga

<210> SEQ ID NO 365

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 365

ggtgcteett gtagtggacyg

<210> SEQ ID NO 366
<211> LENGTH: 20

20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 366

aggtgctect tgtagtggac

<210> SEQ ID NO 367

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 367

gaggtgctce ttgtagtgga

<210> SEQ ID NO 368

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 368

agaggtgcte cttgtagtgg

<210> SEQ ID NO 369

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 369

gagaggtgct ccttgtagtg

<210> SEQ ID NO 370

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 370

agagaggtgce tccttgtagt

<210> SEQ ID NO 371

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 371

gagagaggtg ctccttgtag

<210> SEQ ID NO 372

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 372

agagagaggt gctccttgta

<210> SEQ ID NO 373

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 373

cagagagagyg tgctccttgt

<210> SEQ ID NO 374

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 374

ggcagagaga ggtgctecett

<210> SEQ ID NO 375

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 375

cggcagagag aggtgetect

<210> SEQ ID NO 376

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 376

geggcagaga gaggtgctee

<210> SEQ ID NO 377

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 377

agcggcagayg agaggtgetce

<210> SEQ ID NO 378

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 378

cagcggcaga gagaggtget

20

20

20

20

20

20

20
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<210> SEQ ID NO 379

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 379

ccageggcayg agagaggtge

<210> SEQ ID NO 380

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 380

ggcccagecyg tgtceteeggyg

<210> SEQ ID NO 381

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 381

cggeccagee gtgtcteegyg

<210> SEQ ID NO 382

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 382

ceggeccage cgtgteteceg

<210> SEQ ID NO 383

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 383

cceggeccayg cegtgtetee

<210> SEQ ID NO 384

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 384

cceceggecca gecegtgtete

<210> SEQ ID NO 385

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20
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20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 385

accceggece agcecegtgtet

<210> SEQ ID NO 386

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 386

cacceceggee cagecegtgte

<210> SEQ ID NO 387

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 387

ccacceegge ccagecgtgt

<210> SEQ ID NO 388

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 388

tccacccegyg cccagecgtyg

<210> SEQ ID NO 389

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 389

ctccacceeyg geccageegt

<210> SEQ ID NO 390

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 390

geteccaccee ggeccagecyg

<210> SEQ ID NO 391

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 391

tgctccacce cggcccagec

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 392

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 392

ctgetecace ceggeccage

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 393

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 393

aagggatgtyg tccggaagte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 394

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 394

gaagggatgt gtccggaagt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 395

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 395

agaagggatyg tgtccggaag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 396

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 396

aagaagggat gtgtccggaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 397

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 397

gaagaaggga tgtgtccgga

<210> SEQ ID NO 398
<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 398

agaagaaggyg atgtgtccgg

<210> SEQ ID NO 399

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 399

aagaagaagyg gatgtgtcceg

<210> SEQ ID NO 400

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 400

aaagaagaag ggatgtgtcc

<210> SEQ ID NO 401

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 401

caaagaagaa gggatgtgtc

<210> SEQ ID NO 402

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 402

ccaaagaaga agggatgtgt

<210> SEQ ID NO 403

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 403

ggccaaagaa gaagggatgt

<210> SEQ ID NO 404

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 404

20

20

20

20

20

20
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aggccaaaga agaagggatg

<210> SEQ ID NO 405

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 405

gaggccaaag aagaagggat

<210> SEQ ID NO 406

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 406

cgaggccaaa gaagaaggga

<210> SEQ ID NO 407

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 407

tcgaggccaa agaagaaggg

<210> SEQ ID NO 408

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 408

gtcgaggeca aagaagaagg

<210> SEQ ID NO 409

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 409

agtcgaggece aaagaagaag

<210> SEQ ID NO 410

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 410

cagtcgagge caaagaagaa

<210> SEQ ID NO 411

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 411

ccagtcegagyg ccaaagaaga

<210> SEQ ID NO 412

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 412

cccagtegag gccaaagaag

<210> SEQ ID NO 413

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 413

tcccagtega ggccaaagaa

<210> SEQ ID NO 414

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 414

atcccagteyg aggccaaaga

<210> SEQ ID NO 415

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 415

catcccagte gaggccaaag

<210> SEQ ID NO 416

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 416

ccatcccagt cgaggccaaa

<210> SEQ ID NO 417

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 417

accatcccag tcgaggcecaa

<210> SEQ ID NO 418

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 418

gaccatccca gtcgaggeca

<210> SEQ ID NO 419

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 419

agaccatcce agtcgaggec

<210> SEQ ID NO 420

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 420

gagaccatce cagtcgagge

<210> SEQ ID NO 421

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 421

ggagaccatc ccagtcgagg

<210> SEQ ID NO 422

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 422

ttcgaaatce ggtgtaaagg

<210> SEQ ID NO 423

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 423

cttcegaaate cggtgtaaag

20

20

20

20

20

20

20
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<210> SEQ ID NO 424

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 424

ccttegaaat ccggtgtaaa

<210> SEQ ID NO 425

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 425

accttcgaaa tccggtgtaa

<210> SEQ ID NO 426

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 426

caccttcgaa atccggtgta

<210> SEQ ID NO 427

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 427

gcaccttega aatceggtgt

<210> SEQ ID NO 428

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 428

ggcacctteg aaatcceggty

<210> SEQ ID NO 429

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 429
tggcacctte gaaatccggt
<210> SEQ ID NO 430
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 430

gtggcacctt cgaaatccgg

<210> SEQ ID NO 431

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 431

ggtggcacct tcgaaatccyg

<210> SEQ ID NO 432

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 432

cggtggcace ttcgaaatce

<210> SEQ ID NO 433

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 433

tcggtggecac cttcgaaatce

<210> SEQ ID NO 434

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 434

gtcggtggea ccttegaaat

<210> SEQ ID NO 435

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 435

tgtceggtgge accttegaaa

<210> SEQ ID NO 436

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 436

20

20

20

20

20

20
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gtgtcggtgg caccttcgaa

<210> SEQ ID NO 437

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 437

tgtgteggty gcaccttega

<210> SEQ ID NO 438

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 438

atgtgtcggt ggcacctteg

<210> SEQ ID NO 439

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 439

catgtgtegyg tggcacctte

<210> SEQ ID NO 440

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 440

gecatgtgteg gtggcacctt

<210> SEQ ID NO 441

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 441

tgcatgtgte ggtggcacct

<210> SEQ ID NO 442

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 442

ttgcatgtgt cggtggcacc

<210> SEQ ID NO 443
<211> LENGTH: 20

20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 443

gttgcatgtyg tcggtggcac

<210> SEQ ID NO 444

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 444

agttgcatgt gtcggtggea

<210> SEQ ID NO 445

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 445

aagttgcatyg tgtcggtgge

<210> SEQ ID NO 446

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 446

gaagttgcat gtgtcggtgg

<210> SEQ ID NO 447

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 447

cgaagttgca tgtgteggtg

<210> SEQ ID NO 448

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 448

gtcgaagttyg catgtgtcgg

<210> SEQ ID NO 449

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 449

agtcgaagtt gcatgtgteg

<210> SEQ ID NO 450

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 450

aagtcgaagt tgcatgtgtce

<210> SEQ ID NO 451

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 451

caagtcgaag ttgcatgtgt

<210> SEQ ID NO 452

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 452

ccaagtcgaa gttgcatgtg

<210> SEQ ID NO 453

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 453

accaagtcga agttgcatgt

<210> SEQ ID NO 454

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 454

caccaagtcg aagttgcatg

<210> SEQ ID NO 455

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 455

ccaccaagte gaagttgcat

20

20

20

20

20

20

20
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<210> SEQ ID NO 456

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 456

tccaccaagt cgaagttgca

<210> SEQ ID NO 457

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 457

ctccaccaag tcgaagttge

<210> SEQ ID NO 458

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 458

cctecaccaa gtcgaagttyg

<210> SEQ ID NO 459

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 459

tcctecacca agtcgaagtt

<210> SEQ ID NO 460

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 460

gtcctecace aagtcgaagt

<210> SEQ ID NO 461

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 461

cgtectecac caagtcgaag

<210> SEQ ID NO 462

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 462

cegtecteca ccaagtcgaa

<210> SEQ ID NO 463

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 463

ccegtectee accaagtcega

<210> SEQ ID NO 464

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 464

gecegtecte caccaagteg

<210> SEQ ID NO 465

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 465

agccegtect ccaccaagte

<210> SEQ ID NO 466

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 466

gagccegtee tccaccaagt

<210> SEQ ID NO 467

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 467

tgagccegte ctccaccaag

<210> SEQ ID NO 468

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 468

ggttcecgage ctetgecteg

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 469

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 469

cggttecgag cctetgecte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 470

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 470

ceggttecga gectetgect

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 471

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 471

cceggttecyg agectetgec

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 472

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 472

tcceggttee gagectetge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 473

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 473

gtceeggtte cgagectety

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 474

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 474

aggtcceggt tccgagecte
<210> SEQ ID NO 475

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 475

taggtccegyg ttccgagect

<210> SEQ ID NO 476

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 476

ctaggtcceg gttecgagec

<210> SEQ ID NO 477

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 477

tctaggtece ggttecgage

<210> SEQ ID NO 478

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 478

ctctaggtee cggttecgag

<210> SEQ ID NO 479

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 479

cctetaggte ceggttecga

<210> SEQ ID NO 480

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 480

gectcetaggt cceggttecyg

<210> SEQ ID NO 481

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 481

20

20

20

20

20

20
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catccgetee tgcaactgec

<210> SEQ ID NO 482

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 482

ccatcegete ctgcaactge

<210> SEQ ID NO 483

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 483

tccatceget cctgcaactg

<210> SEQ ID NO 484

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 484

ctccatcege tectgeaact

<210> SEQ ID NO 485

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 485

actccatceg ctectgcaac

<210> SEQ ID NO 486

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 486

aactccatce gctectgeaa

<210> SEQ ID NO 487

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 487

caactccate cgctectgea

<210> SEQ ID NO 488

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 488

agcaactcca tcegetectg

<210> SEQ ID NO 489

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 489

cagcaactce atcegetect

<210> SEQ ID NO 490

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 490

gcagcaacte catccgcetee

<210> SEQ ID NO 491

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 491

cagctgtgge tcectetgec

<210> SEQ ID NO 492

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 492

acagctgtgyg cteectetge

<210> SEQ ID NO 493

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 493

gacagctgtyg gctcectety

<210> SEQ ID NO 494

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20



US 2013/0237585 Al

-continued

161

Sep. 12,2013

<400> SEQUENCE: 494

tgacagctgt ggctcectet

<210> SEQ ID NO 495

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 495

gtgacagctyg tggctcecte

<210> SEQ ID NO 496

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 496

cgtgacaget gtggcetcect

<210> SEQ ID NO 497

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 497

cegtgacage tgtggetecee

<210> SEQ ID NO 498

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 498

ccegtgacag ctgtggetee

<210> SEQ ID NO 499

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 499

ccecegtgaca getgtggete

<210> SEQ ID NO 500

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 500

cceceegtgac agetgtgget

20

20

20

20

20

20

20
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<210> SEQ ID NO 501

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 501

accccegtga cagetgtgge

<210> SEQ ID NO 502

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 502

gaccceegty acagetgtgg

<210> SEQ ID NO 503

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 503

ggacccceegt gacagetgtyg

<210> SEQ ID NO 504

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 504

gggaccceceg tgacagetgt

<210> SEQ ID NO 505

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 505

gaaggtggat ccgtggcccyg

<210> SEQ ID NO 506

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 506

ggaaggtgga tccgtggece

<210> SEQ ID NO 507

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 507

gggaaggtgg atccgtggcc

<210> SEQ ID NO 508

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 508

tgggaaggtg gatccgtggc

<210> SEQ ID NO 509

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 509

atgggaaggt ggatccgtgg

<210> SEQ ID NO 510

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 510

gatgggaagg tggatccgtg

<210> SEQ ID NO 511

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 511

tagatgggaa ggtggatccg

<210> SEQ ID NO 512

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 512

ctagatggga aggtggatcc

<210> SEQ ID NO 513

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 513

20

20

20

20

20

20
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tctagatggyg aaggtggatc

<210> SEQ ID NO 514

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 514

atctagatgg gaaggtggat

<210> SEQ ID NO 515

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 515

ccatctagat gggaaggtgg

<210> SEQ ID NO 516

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 516

geccatctaga tgggaaggtg

<210> SEQ ID NO 517

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 517

ggccatctag atgggaaggt

<210> SEQ ID NO 518

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 518

caccageggyg cactggecca

<210> SEQ ID NO 519

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 519

ccaccagegyg gcactggece

<210> SEQ ID NO 520
<211> LENGTH: 20

20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 520

cccaccageyg ggcactggec

<210> SEQ ID NO 521

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 521

cceccaccage gggcactgge

<210> SEQ ID NO 522

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 522

ggccccacca gegggcactyg

<210> SEQ ID NO 523

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 523

tggccccace agcegggcact

<210> SEQ ID NO 524

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 524

ctggecccac cagegggeac

<210> SEQ ID NO 525

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 525

cctggeccca ccagegggea

<210> SEQ ID NO 526

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20



US 2013/0237585 Al

-continued

166

Sep. 12,2013

<400> SEQUENCE: 526

gectggecce accageggge

<210> SEQ ID NO 527

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 527

gggcectggee ccaccagegyg

<210> SEQ ID NO 528

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 528

aggtggcgge ggtgcatggg

<210> SEQ ID NO 529

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 529

caggtggcgg cggtgcatgg

<210> SEQ ID NO 530

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 530

gcaggtggeg gcggtgcatg

<210> SEQ ID NO 531

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 531

agcaggtgge ggcggtgeat

<210> SEQ ID NO 532

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 532

cagcaggtgg cggcggtgca

20

20

20

20

20

20
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<210> SEQ ID NO 533

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 533

gcagcaggtg gcggcggtge

<210> SEQ ID NO 534

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 534

agcagcaggt ggcggcggtg

<210> SEQ ID NO 535

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 535

gagcagcagg tggeggeggt

<210> SEQ ID NO 536

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 536

ggagcagcag gtggcggegg

<210> SEQ ID NO 537

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 537

gggagcagca ggtggeggeg

<210> SEQ ID NO 538

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 538

agggagcage aggtggcgge

<210> SEQ ID NO 539

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 539

cagggagcag caggtggcgg

<210> SEQ ID NO 540

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 540

gcagggagea gcaggtggeg

<210> SEQ ID NO 541

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 541

ggcagggagc agcaggtggce

<210> SEQ ID NO 542

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 542

tggcagggag cagcaggtgg

<210> SEQ ID NO 543

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 543

ctggcaggga gcagcaggtg

<210> SEQ ID NO 544

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 544

cectggecagy gagcagcagg

<210> SEQ ID NO 545

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 545

accctggcayg ggagcagcag

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 546

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 546

gaccctggea gggagcagca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 547

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 547

ggaccctgge agggagcage

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 548

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 548

ggcctaggga ccctggcagyg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 549

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 549

aggcctaggyg accctggeag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 550

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 550

ccaggectag ggaccctgge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 551

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 551

geccaggecta gggaccctgg

<210> SEQ ID NO 552
<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 552

ggccaggect agggaccctyg

<210> SEQ ID NO 553

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 553

aggccaggece tagggaccct

<210> SEQ ID NO 554

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 554

taggccagge ctagggaccc

<210> SEQ ID NO 555

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 555

ataggccagyg cctagggacc

<210> SEQ ID NO 556

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 556

gataggccag gcctagggac

<210> SEQ ID NO 557

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 557

cgataggcca ggcctaggga

<210> SEQ ID NO 558

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 558

20

20

20

20

20

20
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ccgataggee aggectaggg

<210> SEQ ID NO 559

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 559

tcegatagge caggectagg

<210> SEQ ID NO 560

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 560

ctcegatagyg ccaggectag

<210> SEQ ID NO 561

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 561

cctecgatag gecaggecta

<210> SEQ ID NO 562

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 562

gectecgata ggcecaggect

<210> SEQ ID NO 563

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 563

gegecteega taggecagge

<210> SEQ ID NO 564

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 564

aacaggagca gggaaagcgc

<210> SEQ ID NO 565

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 565

gaacaggagc agggaaagcg

<210> SEQ ID NO 566

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 566

cgaacaggag cagggaaagc

<210> SEQ ID NO 567

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 567

gcgaacagga gcagggaaag

<210> SEQ ID NO 568

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 568

ggcgaacagg agcagggaaa

<210> SEQ ID NO 569

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 569

cggcegaacag gagcagggaa

<210> SEQ ID NO 570

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 570

acggcgaaca ggagcaggga

<210> SEQ ID NO 571

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20
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<400> SEQUENCE: 571

aacggcgaac aggagcaggg

<210> SEQ ID NO 572

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 572

caacggcgaa caggagcagg

<210> SEQ ID NO 573

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 573

gggcggcegge acgagacaga

<210> SEQ ID NO 574

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 574

agggcggcgg cacgagacag

<210> SEQ ID NO 575

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 575

cagggcggeyg gcacgagaca

<210> SEQ ID NO 576

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 576

ccagggegge ggcacgagac

<210> SEQ ID NO 577

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 577

cccagggegy cggcacgaga

20

20

20

20

20

20
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<210> SEQ ID NO 578

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 578

gcccagggcg gcggcacgag

<210> SEQ ID NO 579

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 579

agcccaggge ggcggcacga

<210> SEQ ID NO 580

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 580

cagcccaggyg cggeggeacyg

<210> SEQ ID NO 581

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 581

gecagcccagg geggeggcac

<210> SEQ ID NO 582

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 582

ctgecggtgag ttggccggeg

<210> SEQ ID NO 583

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 583
actgcggtga gttggeegge
<210> SEQ ID NO 584
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 584

gactgceggtg agttggcecgg

<210> SEQ ID NO 585

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 585

agactgcggt gagttggeceg

<210> SEQ ID NO 586

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 586

cagactgegyg tgagttggec

<210> SEQ ID NO 587

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 587

ccagactgeg gtgagttgge

<210> SEQ ID NO 588

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 588

gccagactge ggtgagttgg

<210> SEQ ID NO 589

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 589

cgccagacty cggtgagttg

<210> SEQ ID NO 590

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 590

20

20
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20

20
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aagacagttc tagggttcag

<210> SEQ ID NO 591

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 591

gaagacagtt ctagggttca

<210> SEQ ID NO 592

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 592

cgaagacagt tctagggtte

<210> SEQ ID NO 593

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 593

tcgaagacag ttctagggtt

<210> SEQ ID NO 594

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 594

gtcgaagaca gttctagggt

<210> SEQ ID NO 595

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 595

agtcgaagac agttctaggg

<210> SEQ ID NO 596

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 596

gagtcgaaga cagttctagg

<210> SEQ ID NO 597
<211> LENGTH: 20

20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 597

ggagtcgaag acagttctag

<210> SEQ ID NO 598

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 598

cggagtcgaa gacagttcta

<210> SEQ ID NO 599

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 599

ccggagtega agacagttet

<210> SEQ ID NO 600

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 600

cceggagteg aagacagtte

<210> SEQ ID NO 601

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 601

cceceggagte gaagacagtt

<210> SEQ ID NO 602

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 602

gecceggagt cgaagacagt

<210> SEQ ID NO 603

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 603

ggccceggag tcgaagacag

<210> SEQ ID NO 604

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 604

gggccccgga gtcegaagaca

<210> SEQ ID NO 605

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 605

aggcggtggyg cgeggettet

<210> SEQ ID NO 606

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 606

caggcggtgg gCgngCttC

<210> SEQ ID NO 607

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 607

gcaggeggtg ggcgceggett

<210> SEQ ID NO 608

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 608

tggcaggcegg tgggcgcgge

<210> SEQ ID NO 609

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 609

actggcagge ggtgggcgceg

20

20

20

20

20

20

20
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<210> SEQ ID NO 610

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 610

gaactggcag gcggtgggceg

<210> SEQ ID NO 611

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 611

tgaactggca ggcggtgggc

<210> SEQ ID NO 612

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 612

tgtgaactgg caggeggtgg

<210> SEQ ID NO 613

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 613

tggagctggyg cggagaccca

<210> SEQ ID NO 614

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 614

actggagctyg ggcggagacc

<210> SEQ ID NO 615

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 615

gactggagct gggcggagac

<210> SEQ ID NO 616

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 616

aggactggag ctgggcggag

<210> SEQ ID NO 617

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 617

acaggactgg agctgggcgg

<210> SEQ ID NO 618

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 618

cacaggactyg gagctgggeg

<210> SEQ ID NO 619

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 619

tcacaggact ggagctggge

<210> SEQ ID NO 620

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 620

gectcagect ggecgaaaga

<210> SEQ ID NO 621

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 621

ggcctecagee tggccgaaag

<210> SEQ ID NO 622

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 622

tggtggagce aagccctece

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 623

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 623

gggcacccte agagectgaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 624

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 624

accccactge aagaagtcgg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 625

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 625

gecccaggat gggaggatcet

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 626

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 626

cataggacag agaaatgttg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 627

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 627

tgctgacctt actctgecce

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 628

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 628

taagccatgyg ctctgagtca
<210> SEQ ID NO 629

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 629

agagaggcca tgggaggctg

<210> SEQ ID NO 630

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 630

ctggeectee tggettgece

<210> SEQ ID NO 631

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 631

agctgeccca tgctggecct

<210> SEQ ID NO 632

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 632

gecectggea getgecccat

<210> SEQ ID NO 633

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 633

ctgteggetyg cgccectgge

<210> SEQ ID NO 634

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 634

cgcegaacac ctgectgteg

<210> SEQ ID NO 635

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 635

20

20

20

20

20

20
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ccteccagty cctgggeace

<210> SEQ ID NO 636

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 636

gegectgtet gcaaagetgg

<210> SEQ ID NO 637

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 637

cccaaagttyg tcectectgg

<210> SEQ ID NO 638

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 638

acacccagaa gaacccaaag

<210> SEQ ID NO 639

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 639

ctgacccaca cggctcatag

<210> SEQ ID NO 640

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 640

tggccccagyg ccctggaaag

<210> SEQ ID NO 641

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 641

gacaaggcag ctggcagaag

<210> SEQ ID NO 642

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 642

aagaaaccag tgaccagtga

<210> SEQ ID NO 643

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 643

ctgtgaaatyg ggaggaggag

<210> SEQ ID NO 644

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 644

gaaggttttt ccagaggctyg

<210> SEQ ID NO 645

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 645

ggccaggaga gtcattaggg

<210> SEQ ID NO 646

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 646

ccacaaaagyg agtgctccte

<210> SEQ ID NO 647

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 647

ccttttaagyg cagcaggaac

<210> SEQ ID NO 648

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 648

ctaggactgt ctgcttecca

<210> SEQ ID NO 649

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 649

gtcattcatc aatttctaag

<210> SEQ ID NO 650

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 650

ggaggagctg cagccggaga

<210> SEQ ID NO 651

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 651

gecacceggag gagcetgcage

<210> SEQ ID NO 652

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 652

gcacgacace tgcagggcac

<210> SEQ ID NO 653

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 653

agctcaccag gtagttctca

<210> SEQ ID NO 654

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 654

gettectete cccacctect

20

20

20

20

20

20

20
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<210> SEQ ID NO 655

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 655

gcagcacccee caatcctaga

<210> SEQ ID NO 656

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 656

gecectcate cacctgacac

<210> SEQ ID NO 657

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 657

ttccaggtaa gagacccccec

<210> SEQ ID NO 658

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 658

agaataggtc ccagacactc

<210> SEQ ID NO 659

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 659

ctcecectga gatgttetgg

<210> SEQ ID NO 660

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 660
ccccagecca gagataacca
<210> SEQ ID NO 661
<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 661

cctgatccat cacggatgge

<210> SEQ ID NO 662

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 662

tactccatga ccaggtactg

<210> SEQ ID NO 663

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 663

getetgacct tccaagaace

<210> SEQ ID NO 664

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 664

ctcecttetyg tggteccace

<210> SEQ ID NO 665

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 665

gtegggtttyg atgtccctge

<210> SEQ ID NO 666

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 666

agggcactgyg ctcaccgtte

<210> SEQ ID NO 667

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 667

20

20

20

20

20

20
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gggcectect tccaaccact

<210> SEQ ID NO 668

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 668

geccaccect ctgggeccac

<210> SEQ ID NO 669

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 669

aggagcagag cgaggcttgg

<210> SEQ ID NO 670

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 670

caccttgtag tggacgatct

<210> SEQ ID NO 671

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 671

ctacceegee ccegetcace

<210> SEQ ID NO 672

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 672

ctaggtcact gctgggtect

<210> SEQ ID NO 673

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 673

ctcagatage tccccactee

<210> SEQ ID NO 674
<211> LENGTH: 20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 674

aattctctaa ttctctagac

<210> SEQ ID NO 675

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 675

tacctgaggyg ccatgcagga

<210> SEQ ID NO 676

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 676

gttccaagac tgatcctgcea

<210> SEQ ID NO 677

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 677

aggagggcgg tggcgeggeg

<210> SEQ ID NO 678

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 678

tgacagctgyg aaggagaaga

<210> SEQ ID NO 679

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 679

catgggaagyg tggatcegtg

<210> SEQ ID NO 680

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20
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<400> SEQUENCE: 680

ggaggttatc tagggagatc

<210> SEQ ID NO 681

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 681

gaagggacag gtgacccgat

<210> SEQ ID NO 682

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 682

cgtaccectgg cagggagcag

<210> SEQ ID NO 683

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 683

ggactcegece cgectacgee

<210> SEQ ID NO 684

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 684

ctecetgggac tegeccegec

<210> SEQ ID NO 685

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 685

getectggga ctegeccege

<210> SEQ ID NO 686

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 686

attggctect gggactegec

20

20

20

20

20

20

20
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<210> SEQ ID NO 687

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 687

gattggctee tgggactcge 20

<210> SEQ ID NO 688

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 688

gcctetgatt ggctectggg 20

<210> SEQ ID NO 689

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 689

gcatgggect ctgattggcet 20

<210> SEQ ID NO 690

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 690

cacccggcat gggcctctga 20

<210> SEQ ID NO 691

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 691

gccaggcecta gggacctgceg 20

<210> SEQ ID NO 692

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 692

ttecteccee aaccctgatt 20

<210> SEQ ID NO 693

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 693

aagtttgcag caacttttct

<210> SEQ ID NO 694

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 694

gecectegga attcccegget

<210> SEQ ID NO 695

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 695

catcteggee tgcegeteege

<210> SEQ ID NO 696

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 696

gcaggcccecee acattcccca

<210> SEQ ID NO 697

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 697

cttetgecacyg ccteegtete

<210> SEQ ID NO 698

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 698

tggcccacayg ccacggecgyg

<210> SEQ ID NO 699

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 699

ggcctggece caccageggyg

20

20

20

20

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 700

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 700

cctggcaggy agcagcaggt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 701

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 701

cagccgcact tecggctgaca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 702

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 702

gectgggtee agcaccaget

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 703

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 703

gtcccaggaa gectgggtece

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 704

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 704

cgttagcagyg tcccegecca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 705

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 705

gtctatggee atgacaatct
<210> SEQ ID NO 706

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 706

gtagcccage cggtgcacgg

<210> SEQ ID NO 707

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 707

gggtgcccac agccaccage

<210> SEQ ID NO 708

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 708

tggccegtag ctgectgece

<210> SEQ ID NO 709

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 709

ggaaatcacc tgccccacct

<210> SEQ ID NO 710

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 710

ggatgtttct ggaaatcacc

<210> SEQ ID NO 711

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 711

gtggcaccct cgaagtctgg

<210> SEQ ID NO 712

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 712

20

20

20

20

20

20
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ccecegetcac catggeagtg

<210> SEQ ID NO 713

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 713

ggtcegggac ctgattgtet

<210> SEQ ID NO 714

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 714

getgcatgte tgccegtece

<210> SEQ ID NO 715

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 715

ggccccagaa ccctagetge

<210> SEQ ID NO 716

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 716

tcacagggee tggcetgecee

<210> SEQ ID NO 717

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 717

ggctgacatyg ttgggcagge

<210> SEQ ID NO 718

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 718

tgtccaggce ccagaaccct

<210> SEQ ID NO 719

20

20

20

20

20

20

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 719

ggccaggect agggatctge

<210> SEQ ID NO 720

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 720

cgecteggat aggccaggec

<210> SEQ ID NO 721

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 721

ggcttggagt cttagggtte

<210> SEQ ID NO 722

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 722

tceceeggeey ccaggtggea

<210> SEQ ID NO 723

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 723

ggtgctggge acgagcecty

<210> SEQ ID NO 724

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 724

geccagetge tgcagcageg

<210> SEQ ID NO 725

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 725

cegtgtgtge tggcagaggt

<210> SEQ ID NO 726

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 726

ataaataccyg aggaatgtcg

<210> SEQ ID NO 727

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 727

gggacagaca ataaataccg

<210> SEQ ID NO 728

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 728

gtgcagccca gtgtggegge

<210> SEQ ID NO 729

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 729

cctggagaayg ttetggttygg

<210> SEQ ID NO 730

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 730

ggtgaccega tcggagecca

<210> SEQ ID NO 731

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 731

agctggagag agaagggaca

20

20

20

20

20

20

20
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<210> SEQ ID NO 732

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 732

gtgagggact cgcctgegge

<210> SEQ ID NO 733

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 733

geggetgegyg tgccccagece

<210> SEQ ID NO 734

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 734

gggccatcta getggagaga

<210> SEQ ID NO 735

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 735

cceccactgeca agaagtegge

<210> SEQ ID NO 736

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 736

ttgagccett ttaaggcage

<210> SEQ ID NO 737

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 737

tgaccaggta ctgggagcgg

<210> SEQ ID NO 738

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

20

20

20

20

20

20
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 738

cctggagety gatcagtece

<210> SEQ ID NO 739

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 739

acatgggaag gtggatccgt

<210> SEQ ID NO 740

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 740

gtgggacata ccctggcagg

<210> SEQ ID NO 741

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 741

geccaggecta gggatctgea

<210> SEQ ID NO 742

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 742

ggaagcacga cacctcgect

<210> SEQ ID NO 743

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 743

cctcaccatt ccatcagget

<210> SEQ ID NO 744

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 744

20

20

20

20

20

20
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cggcagcgac aagtgttece

<210> SEQ ID NO 745

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 745

gtctcetgaag gcecatgcage

<210> SEQ ID NO 746

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 746

cagccacttyg atceggtggyg

<210> SEQ ID NO 747

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 747

aggtcggect cttcagecac

<210> SEQ ID NO 748

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 748

gttggcetgga gaagttctgg

<210> SEQ ID NO 749

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 749

ccecegtgatyg getgeggete

<210> SEQ ID NO 750

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 750

aggccaggece tagggatcct

<210> SEQ ID NO 751
<211> LENGTH: 20

20

20

20

20

20

20

20
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 751

ggegeggtge cccagectgyg

<210> SEQ ID NO 752

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 752

gteetggece caccageggyg

<210> SEQ ID NO 753

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 753

ccaggectag gaatcctgge

<210> SEQ ID NO 754

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 754

gegectegga tagcecaggece

<210> SEQ ID NO 755

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 755

cccagtgtgyg cgcagcagec

<210> SEQ ID NO 756

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 756

gtgtttcate ttcaccaccy

<210> SEQ ID NO 757

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

20

20

20

20

20

20
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<400> SEQUENCE: 757

aggtcagect cttcagecac

<210> SEQ ID NO 758

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 758

ggccatatgg gaaggtggat

<210> SEQ ID NO 759

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 759

ggaggatttyg gcgagaagca

<210> SEQ ID NO 760

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 760

cgaagtctge cccacctega

<210> SEQ ID NO 761

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 761

gtggcaccct cgaagtctge

<210> SEQ ID NO 762

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 762

gggtccattyg taaggaagct

<210> SEQ ID NO 763

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 763

ggtgcccaca gccaccaggyg

20

20

20

20

20

20

20
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<210> SEQ ID NO 764

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 764

tccatggcayg tgagccggte

<210> SEQ ID NO 765

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 765

gggaccactt gatceggtgg

<210> SEQ ID NO 766

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 766

ggatcagagt tgggaccact

<210> SEQ ID NO 767

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 767

ccecegtgatyg getgeggtte

<210> SEQ ID NO 768

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 768

gtgtgtccte ataccccgece

<210> SEQ ID NO 769

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 769

gecaccctega agtctcgace

<210> SEQ ID NO 770

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

20

20

20

20

20

20
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 770

getetgaagg ccatgcagcea

<210> SEQ ID NO 771

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 771

gacatatgcce aagattgtge actac

<210> SEQ ID NO 772

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 772

cacgaatgag gtcctgaget t

<210> SEQ ID NO 773

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Probe

<400> SEQUENCE: 773

aacacttgte gctgeegetg go

<210> SEQ ID NO 774

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 774

agcgaggett cacttggege

<210> SEQ ID NO 775

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 775

gggaagcgag gcttcacttyg

<210> SEQ ID NO 776

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 776

geggtcageg atcccagggt

20

25

21

22

20

20

20
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 777

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 777

gggtgccage geggtgatcet

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 778

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 778

tgttacaaag aaagtgactg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 779

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 779

cgatggcage aacggaagtt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 780

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 780

gtcagtttac gatggcagca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 781

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 781

cagggctttyg tttcgaaaaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 782

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 782

ccattttett ccacagggcet
<210> SEQ ID NO 783

<211> LENGTH: 20
<212> TYPE: DNA

20

20

20

20

20

20
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 783

atgcttette aagtttteca

<210> SEQ ID NO 784

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 784

cagaatgact ttaatgctte

<210> SEQ ID NO 785

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 785

ccaccgcaaa tgcttctaga ¢

<210> SEQ ID NO 786

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 786

ccececccatt gagaagatte

<210> SEQ ID NO 787

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Probe

<400> SEQUENCE: 787

ctccacctee agcacgegac ttet

<210> SEQ ID NO 788

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 788

geggtcageg atcccagggt

<210> SEQ ID NO 789

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 789

20

20

21

20

24

20
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agcagcagca gcagcagcag cagca

<210> SEQ ID NO 790
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 790

agcagcagca

gcagcagcag

<210> SEQ ID NO 791
<211> LENGTH: 15

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 791

gcagcagcag

cagca

<210> SEQ ID NO 792

<400> SEQUENCE: 792

000

<210> SEQ ID NO 793
<211> LENGTH: 2611

<212> TYPE:

DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 793

cgggaagacc
gccgaagtge
gagccectge
caggacaagt
gaggtccgac
agcgaggtag
aataagtggg
ttagtgaaag
tacctgtacc
tttggggage
atagactccg
ctggaccgat
gatggaatgg
ctgcaggecyg
gecactgggeyg
acagccgaga
gacacagttyg

ataaggctag

ccgagetecg

ggctgaggca

tcgaccttet

atgtggcega

tgcagaggga

cggtggtgaa

acatgctgaa

dggaccggceyg

tggtcatgga

ggatcccege

tgcaccgget

gtgggcacat

tgaggtcget

ttggtggagg

tgttcaccta

catatgccaa

tcceegagga

gtcgaggtgg

geceggggag
gctecageag
cctgggegte
cttettgeag
tgattttgag
gatgaaacag
gagaggcgag
ctggatcaca
atactacgtg
cgagatgget
gggctacgty
tcgectggea
ggtggetgtg
gectggggcea
tgagatgttc
gattgtgcac
agctcaggac

ggcagactte

gggccatggt
ctggtgetygyg
caccaggagc
tgggtggage
attttgaagg
acgggccaag
gtgtcegtget
cagctgeact
ggceggggace
cgcttetace
cacagggaca
gacttegget
ggcacccegyg
ggcagctacyg
tatgggcaga
tacagggaac

ctcattegtyg

gagggtgcca

Synthetic oligonucleotide

Synthetic oligonucleotide

gttgcctgee

acccaggett

tgggtgecte

ccattgcage

tgatcgggcg

tgtatgccat

tccgggaaga

ttgcctteca

tgctaacget

tggccgagat

tcaaaccaga

cctgectceaa

actacctgte

ggccagagtg

cceectteta

acttgtcget

ggctgctgtg

cggacacatg

caacatgtca

cctgggactyg

tcacctagee

aaggcttaag

tggggcgttc

gaagattatg

aagggatgta

ggatgagaac

gctgagcaag

tgtcatggee

taacattctyg

actgcagect

tcctgagatt

tgactggtgg

cgeggactee

gecgetggea

tcctgetgag

caatttcgat

25

20

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



US 2013/0237585 Al Sep. 12,2013
208

-continued

gtggtggagyg accggctcac tgccatggtg agcegggggceyg gggagacgct gtcagacatg 1140
caggaagaca tgcceccttgg ggtgcgectg cceecttegtgg gectactcecta ctgctgecatg 1200
gccttcagag acaatcaggt cccggacccecce acccectatgg aactagaggce cctgcagttg 1260
cctgtgtcag acttgcaagg gcecttgacttg cagecccccag tgtccccacce ggatcaagtg 1320
gctgaagagg ctgacctagt ggctgtcecct geccctgtgg ctgaggcaga gaccacggta 1380
acgctgcage agctccagga agccctggaa gaagaggtte tcacccggea gagectgage 1440
cgegagetgg aggccatccg gaccgcecaac cagaacttet ccagcecaact acaggaggcece 1500
gaggtccgaa accgagacct ggaggcgcat gtteggcage tacaggaacg gatggagatg 1560
ctgcaggcce caggagecge agccatcacg ggggtcecceca gteccceggge cacggatcca 1620
cctteccate tagatggeccce cccggecgtg gctgtgggece agtgcccget ggtggggeca 1680
ggcececcatge accgecgtca cctgctgete cctgccagga tecctaggece tggectatcece 1740
gaggcgcgtt gectgctect gttegeceget getctggetg ctgeccgecac actgggetge 1800
actgggttgg tggcctatac cggcggtcte accccagtet ggtgtttcecce gggagccacce 1860
ttcgecccect gaaccctaag actccaagcce atctttcecatt taggecctcect aggaaggtcg 1920
agcgaccagg gagcgaccca aagcgtcetet gtgeccateg cececcceee cccecccace 1980
gcteegetee acacttectgt gagectgggt ccccacccag cteccgcetect gtgatccagg 2040
cctgecacct ggcggecggyg gagggaggaa cagggctegt geccagcace cctggttect 2100
gcagagctgg tagccaccgce tgctgcagca gctgggcatt cgccgacctt gctttactca 2160
gcceccgacgt ggatgggcaa actgctcage tcatccgatt tcactttttce actcectccecag 2220
ccatcagtta caagccataa gcatgagccce cctatttcecca gggacatcce attcccatag 2280
tgatggatca gcaagacctc tgccagcaca cacggagtcect ttggcttcgg acagcectcac 2340
tcetgggggt tgctgcaact ccecttecccegt gtacacgtet gecactctaac aacggagceca 2400
cagctgcact ccccectece ccaaagcagt gtgggtattt attgatcttg ttatctgact 2460
cactgacaga ctccgggacc cacgttttag atgcattgag actcgacatt cctcecggtatt 2520
tattgtetgt ccccacctac gacctceccact cccgaccectt gecgaataaaa tacttcetggt 2580
ctgccctaaa aaaaaaaaaa aaaaaaaaaa a 2611
<210> SEQ ID NO 794

<211> LENGTH: 988

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: 531, 942

<223> OTHER INFORMATION: n = A, T,C or G

<400> SEQUENCE: 794

gectggacegy tcecggaatte tccggatcege cagectttgt gggccatatt cgtcatcect 60
cctggettet catctgcettt tgtggtecta gctcaagacce tctaattcect ctgctgactt 120
aaatgccctt ccccagaggt cttctcagge ctagtggaca agettggage cttatctget 180
cctgeccaac attgagccaa agctccaget taccccaget tecttacaat ggaccccatt 240
gcagcaaggce ttaaggaggt ccgactgcag agggatgatt ttgagatttt gaaggtgatc 300

gggegtgggyg cgttcagega ggtageggtyg gtgaagatga aacagacggyg ccaagtgtat 360
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gccatgaaga ttatgaataa gtgggacatg ctgaagagag gcgaggtgtc gtgcttcegg 420
gaagaaaggg atgtattagt gaaaggggac cggcgctgga tcacacagct gcactttgec 480
ttccaggatg agaactacct gtacctggtce atggaatact acgtgggcgg ngacctgcta 540
acgctgctga gcaagttttg gggagcggat ccccgecgag atggcteget tctacctgge 600
cgagattgtc atggccatag actccgtgca ccggctggge tacgtgcaca gggacatcaa 660
accagataac attctgctgg accgatgtgg gcacattcge ctggcagact tcggetcctg 720
gcctcaactg cagectgatg gaatggtgga gtccecctggt ggetgtggge acccceggac 780
tacctgtcte ctgaaattct gcagggcctt ggtgggagge cctggggaag gcaactacgg 840

gccaaaagtt ggaagggggg ggcctggggg gggtteccct atgaaaagtt ctatggggag 900
gacccccttt aagcggaatc ccaggccgaa aaatatgcce angattggge cctaacaggg 960
aaaacttttc ccctgccect gggacaat 988
<210> SEQ ID NO 795

<211> LENGTH: 649

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 795

ggegtgtteg cctatgagat gttctatggg cagaccccct tctacgegga ctecacagec 60
gagacatatg ccaagattgt gcactacagg gaacacttgt cgctgeccget ggcagacaca 120
gttgtcceeg aggaagcetca ggacctcatt cgtgggetge tgtgtectge tgagataagg 180
ctaggtcgag gtggggcagg tgatttccag aaacatectt tettetttgg ccttgattgg 240
gagggtctcee gagacagtgt accccecttt acaccagact tcgagggtge cacggacaca 300
tgcaatttcg atgtggtgga ggaccggete actgecatgg agacgetgte agacatgcag 360
gaagacatgc cccttggggt gegectgece ttegtggget actectactyg ctgeatggec 420
ttcagagaca atcaggtcce ggaccccace cctatggaac tagaggcect gcagttgect 480
gtgtcagact tgcaagggct tgacttgcag cccccagtgt ccccaccgga tcaagtggte 540
ccaactctga tccccaccga caggctgaag aggctgaccet agtggetgte cctgeccctg 600
tggctgagge agagccacgg taacgctgca gcagetecag gaageectg 649

<210> SEQ ID NO 796

<211> LENGTH: 527

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 796

atttcgatgt ggtggaggac cggctcactg ccatggtgag cgggggeggyg gagacgetgt 60
cagacatgca ggaagacatg ccccttgggg tgegectgece cttegtggge tactectact 120
getgcatgge cttcagagac aatcaggtce cggaccccac ccctatggaa ctagaggecc 180
tgcagttgce tgtgtcagac ttgcaaggge ttgacttgea geccccagtg tccccaccegg 240
atcaagtgge tgaagaggct gacctagtgg ctgtecctge cectgtgget gaggcagaga 300
ccacggtaac gctgcagecag ctecaggaag ccctggaaga agaggttete acccggcaga 360
gectgagecyg cgagetggag gecatccegga ccgccaacca gaacttetece aggaggecga 420
ggtccgaaac cgagacctgg aggcegcatgt tcggcageta caggaacgga tggagatget 480

gcaggcccca ggaaccgcag ccatcacggg ggtccccagt ccccegg 527
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<210> SEQ ID NO 797
<211> LENGTH: 567
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 797
atggtgaggt cgctggtgge tgtgggcacce ceggactace tgtctcectga gattctgcag 60
geegttggty gagggectgg ggcaggcage tacgggecag agtgtgactg gtgggcactg 120
ggegtgtteg cctatgagat gttctatggg cagaccccct tctacgegga ctecacagece 180
gagacatatyg ccaagattgt gcactacagg gaacacttgt cgctgccget ggcagacaca 240
gttgtcceeyg aggaagctca ggacctcatt cgtgggetge tgtgtectge tgagataagyg 300
ctaggtcgag gtggggcagg tgatttccag aaacatcctt tettetttgg ccttgattgg 360
gagggtctee gagacagtgt accccecttt acaccagact tcgagggtgce cacggacaca 420
tgcaattteg atgtggtgga ggaccggete actgecatgyg tgageggggyg cggggtatga 480
ggacacacag gtgaccagtc cccaagacag tgagtgagge ttcactcttg gecagtactaa 540
aattgaatgt agggggctgg gctcttg 567
<210> SEQ ID NO 798
<211> LENGTH: 2474
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<400> SEQUENCE: 798
ccgggaagaa agggatgtat tagtgaaagg ggaccggege tggatcacac agctgcactt 60
tgccttecag gatgagaact acctgtacct ggtcatggaa tactacgtgg gcggggacct 120
gctaacgetyg ctgagcaagt ttggggagceg gatcceegece gagatggetce gettctaccet 180
ggccgagatt gtcatggcca tagactcegt gcaccggetyg ggctacgtge acagggacat 240
caaaccagat aacattctgc tggaccgatg tgggcacatt cgectggecag actteggcete 300
ctgcctcaaa ctgcagectyg atggaatggt gaggtcegetyg gtggetgtgyg gcaccccgga 360
ctacctgtet cctgagattc tgcaggecgt tggtggaggg ccetggggcayg gcagetacgg 420
gecagagtgt gactggtggg cactgggegt gttegectat gagatgttet atgggcagac 480
ccecttetac geggactceca cagccgagac atatgccaag attgtgcact acagggaaca 540
cttgtegetyg ccgetggcag acacagttgt ceccgaggaa gctcaggace tcattegtgg 600
getgetgtgt cctgctgaga taaggctagg tcgagactte gagggtgceca cggacacatg 660
caatttcgat gtggtggagg accggctcac tgecatggtyg agegggggeyg gggagacgcet 720
gtcagacatyg caggaagaca tgccccttgg ggtgegectyg cecttegtgg getactcecta 780
ctgctgcatyg gecttcagag acaatcaggt cecggaccece accectatgg aactagagge 840
cctgecagttyg cctgtgtcag acttgcaagg gettgacttyg cageccccag tgtccccace 900
ggatcaagtyg gctgaagagg ccgacctagt ggctgtecct geccctgtgg ctgaggcaga 960
gaccacggta acgctgcage agctccagga agccctggaa gaagaggttc tcacccggea 1020
gagectgage cgcgagcetgg aggccatccg gaccgecaac cagaacttet ccagccaact 1080
acaggaggcce gaggtccgaa accgagacct ggaggcgcat gtteggcage tacaggaacg 1140
gatggagatyg ctgcaggcce caggagccgce aggcgagtcee ctcacctget tecagccaag 1200
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ggggcactgg gtggagatgg ggggcatgtt gggtgtgtga accctcgggg caggggagga 1260
gtccaggetyg gggcaccgca gccgcgcecac tgcectttcecte ctecatcctce cacactcecat 1320
acacctectcet cttcectectte cagccatcac gggggtecece agtcceccggg ccacggatcce 1380
acctteccecat gettectegece aaatcctcecce caagggaact ccectagacte cegttetgge 1440
ctcgactaga ttccecgcact gectctegee ctgetgetgg getceccgateg ggtcacctgt 1500
ccettetete teccagctaga tggcccceccceg gcecegtggetg tgggccagtg cecgetggtg 1560
gggecaggee ccatgcaccg ccgtcacctg ctgctecctyg ccaggatcce taggectgge 1620
ctatccgagg cgcgttgect getectgtte gececgectgete tggctgctge cgccacactg 1680
ggctgcactyg ggttggtggce ctataccggce ggtctcacce cagtctggtg ttteccggga 1740
gccacctteg cccecctgaac cctaagactce caagccatcet ttcatttagg cctectagga 1800
agatcgageg accagggagce gacccaaagce gtetetgtge ccategeccee ccceccccce 1860
cccaccgete cgctceccacac ttetgtgage ctgggtecce acccagctcece getectgtga 1920
tccaggectyg ccacctggceg gecggggagyg gaggaacagyg gcetegtgece agcaccectg 1980
gttecectgecag agctggtage caccgctget gcagcagctg ggcattcgece gaccttgett 2040
tactcagcce tgacgtggat gggctaactg ctcagctcat ccgatttcac tttttcactce 2100
tceccagecat cagttacaag ccataagcat gagccccecta tttccaggga catcccatte 2160
ccatagtgat ggatcagcaa gacctctgcce agcacacacg gagtctttgg cttecggacag 2220
cctcactect gggggttget gcaactectt cccegtgtac acgtctgcac tcectaacaacg 2280
gagccacagce tgcactccce ccteccccaa agcagtgtgg gtatttattg atcttgttat 2340
ctgactcact gacagactcc gggacccacg ttttagatgce attgagactc gacattccte 2400
ggtatttatt gtctgtccce acctacgacce tccactcceg acccttgecga ataaaatact 2460
tctggtetge ccta 2474
<210> SEQ ID NO 799

<211> LENGTH: 2135

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 799

ccgggaagaa agggatgtat tagtgaaagg ggaccggege tggatcacac agetgcactt 60
tgccttecag gatgagaact acctgtacct ggtcatggaa tactacgtgg geggggacct 120
gctaacgetyg ctgagcaagt ttggggageyg gatccccegee gagatggete gettetaccet 180
ggccgagatt gtcatggeca tagactcegt gcaccggetg ggctacgtge acagggacat 240
caaaccagat aacattctge tggaccgatg tgggcacatt cgectggeag actteggete 300
ctgcctcaaa ctgcagectyg atggaatggt gaggtegetg gtggetgtgg gcaccccegga 360
ctacctgtet cctgagatte tgcaggeegt tggtggaggg cetggggeag gcagcetacgg 420
gccagagtgt gactggtggg cactgggegt gttegectat gagatgttet atgggeagac 480
ccecttetac geggacteca cagecgagac atatgccaag attgtgcact acagggaaca 540
cttgtegetyg cecgetggeag acacagttgt ccecgaggaa getcaggace tcattegtgg 600
getgetgtgt cctgetgaga taaggctagyg tcegaggtggg gcaggtgatt tccagaaaca 660
tcectttette tttggecttyg attgggaggg tctecgagac agtgtaccce cctttacace 720

agacttcgag ggtgccacgg acacatgcaa tttegatgtg gtggaggace ggctcactge 780
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catggagacg ctgtcagaca tgcaggaaga catgcccctt ggggtgegece tgcccttegt 840
gggctactce tactgctgca tggccttcag agctgaagag gccgacctag tggctgtcecc 900
tgccectgtg getgaggcag agaccacggt aacgctgcag cagctccagg aagccctgga 960

agaagaggtt ctcacccggce agagcectgag cegegagetyg gaggccatce ggaccgccaa 1020
ccagaactte tccagcecaac tacaggaggce cgaggtccga aaccgagacce tggaggcgca 1080
tgtteggcag ctacaggaac ggatggagat gctgcaggece ccaggagecyg cagccatcac 1140
gggggtcecee agtccccggg ccacggatcece acctteccat atggcccccce ggecgtgget 1200
gtgggccagt gccecgetggt ggggccaggce cccatgcacce gecgtcacct gctgeteect 1260
gccaggatcece ctaggecctgg cctatccgag gegegttgee tgctectgtt cgecgcetget 1320
ctggctgetg cecgccacact gggctgcact gggttggtgg cctataccgg cggtctcace 1380
ccagtctggt gtttccecggg agccacctte gccccctgaa ccctaagact ccaagccatce 1440
tttcatttag gecctectagg aagatcgage gaccagggag cgacccaaag cgtctetgtg 1500
cccategece ccceccecce ccccaccget cegetccaca cttetgtgag ccetgggtece 1560
cacccagete cgctectgtg atccaggect gecacctgge ggecggggayg ggaggaacag 1620
ggctegtgee cagcacccct ggttectgeca gagctggtag ccaccgctgce tgcagcagcet 1680
gggcattcge cgaccttgct ttactcagcece ctgacgtgga tgggctaact gctcagcetca 1740
tcecgatttca ctttttcact ctecccagcecca tcagttacaa gccataagca tgagccccect 1800
atttccaggg acatcccatt cccatagtga tggatcagca agacctctgce cagcacacac 1860
ggagtctttyg gcecttecggaca gcctcactee tgggggttge tgcaactect tcceccgtgta 1920
cacgtectgca ctctaacaac ggagccacag ctgcactccee cecteccceca aagcagtgtg 1980
ggtatttatt gatcttgtta tctgactcac tgacagactc cgggacccac gttttagatg 2040
cattgagact cgacattcct cggtatttat tgtctgtecce cacctacgac ctccactcce 2100
gaccecttgeg aataaaatac ttctggtetg ccecta 2135
<210> SEQ ID NO 800

<211> LENGTH: 2873

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 800

aggggggctyg gaccaagggg tggggagaag gggaggaggce ctcggcecgge cgcagagaga 60

agtggccaga gaggcccagg ggacagecag ggacaggcag acatgcagece agggcetccag 120

ggcctggaca ggggcetgceca ggcectgtga caggaggacce ccgageccce ggeccgggga 180

ggggccatgg tgctgectgt ccaacatgtce agcecgaggtg cggctgagge ggetcecagea 240
getggtgttyg gacceggget tectgggget ggageccctg ctegacctte tectgggegt 300
ccaccaggag ctgggegect ccgaactgge ccaggacaag tacgtggecg acttettgea 360

gtgggceggag cccatcegtgg tgaggcttaa ggaggtccga ctgcagaggyg acgacttega 420
gattctgaag gtgatcggac geggggegtt cagcgaggta geggtagtga agatgaagea 480
gacgggccag gtgtatgcca tgaagatcat gaacaagtgg gacatgctga agaggggcega 540
ggtgtegtge tteegtgagg agagggacgt gttggtgaat ggggaccgge ggtggatcac 600

gecagctgecac ttegecttee aggatgagaa ctacctgtac ctggtcatgg agtattacgt 660
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gggcggggac ctgctgacac tgctgagcaa gtttggggag cggattcegyg ccgagatgge 720

gegettetac ctggeggaga ttgtcatgge catagacteg gtgcaccgge ttggetacgt 780
gcacagggac atcaaacccg acaacatcct gectggaccge tgtggecaca tcegectgge 840
cgacttegge tcettgectcea agetgeggge agatggaacg gtgeggtege tggtggetgt 900
gggcacccca gactacctgt cecceccgagat cctgcagget gtgggeggtyg ggectgggac 960

aggcagctac gggcccgagt gtgactggtg ggcgctgggt gtattcgcect atgaaatgtt 1020
ctatgggcag acgcccttet acgcggattce cacggcggag acctatggca agatcgtcca 1080
ctacaaggag cacctctcecte tgccgetggt ggacgaaggg gtccecctgagg aggctcgaga 1140
cttcattcag cggttgctgt gtcccececgga gacacggcetg ggccggggtg gagcaggcga 1200
cttcecggaca catceccttet tetttggect cgactgggat ggtcteccggg acagcegtgece 1260
ccectttaca ccggattteg aaggtgccac cgacacatge aacttcgact tggtggagga 1320
cgggctcact gccatggaga cactgtcgga cattcgggaa ggtgcgccge taggggtceca 1380
cctgectttt gtgggctact cctactectg catggcecte agggacagtg aggtcccagg 1440
cceccacaccee atggaactgg aggccgagca getgettgag ccacacgtge aagcgeccag 1500
cctggagecce tecggtgtecce cacaggatga aacagctgaa gtggcagttce cagecggcetgt 1560
cectgeggea gaggetgagg ccgaggtgac getgegggag ctecaggaag ccectggagga 1620
ggaggtgcte acccggcaga gcectgagecg ggagatggag gecatccgca cggacaacca 1680
gaacttcgee agtcaactac gcgaggcaga ggctcggaac cgggacctag aggcacacgt 1740
ccggeagttyg caggagegga tggagttget geaggcagag ggagccacag ctgtcacggg 1800
ggtcecccagt ccececgggceca cggatccacce ttceccatatg gecccecceecgge cgtggcetgtyg 1860
ggecagtgee cgetggtggg gcecaggecce atgcaccgec gecacctget getcectgece 1920
agggtceccta ggcctggect atcggaggcg ctttceccecetge tectgttcecge cgttgttetg 1980
tctegtgeeg cecgeectggg ctgcattggg ttggtggece acgccggcca actcaccgca 2040
gtctggcgee geccaggagce cgcccgegcet ccectgaaccce tagaactgtce ttcgactecyg 2100
gggeccegtt ggaagactga gtgeccgggg cacggcacag aagccgegec caccgectge 2160
cagttcacaa ccgctccgag cgtgggtcte cgecccagetce cagtecctgtg atcecgggecce 2220
geecectage ggecggggag ggaggggcecg ggtcecgegge cggcgaacgg ggctcgaagyg 2280
gtcettgtag ccgggaatge tgctgctget getgetgctg ctgectgetge tgctgctget 2340
gctgetgetyg ctgectgetgg ggggatcaca gaccatttet ttetttegge caggctgagyg 2400
cectgacgtyg gatgggcaaa ctgcaggect gggaaggcag caagecggge cgteegtgtt 2460
ccatccteca cgcaccceca cctatcegttg gttegcaaag tgcaaagctt tettgtgeat 2520
gacgccctge tetggggage gtetggegeg atctectgcecet gettactegg gaaatttget 2580
tttgccaaac ccgcttttte ggggatcccg cgccccecte ctcacttgeg ctgctetegg 2640
agccccagece ggctecgece getteggcegg tttggatatt tattgaccte gtectcecgac 2700
tcgctgacag gctacaggac ccccaacaac cccaatccac gttttggatg cactgagacce 2760
ccgacattce tecggtattta ttgtctgtce ccacctagga cccccaccee cgaccctege 2820
gaataaaagg ccctccatct gcccaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2873

<210> SEQ ID NO 801
<211> LENGTH: 1509
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 801
ccaccgcage ggacagegece aagtgaagece tegettecee tecgeggega ccagggecceg 60
agccgagagt agcagttgta getaccegece cagaaactag acacaatgtg cgacgaagac 120
gagaccaccg ccctegtgtg cgacaatgge tceggectgg tgaaageegyg cttegeeggg 180
gatgacgcce ctagggcecgt gttecegtee atcegtgggee geccccgaca ccagggegte 240
atggtcggta tgggtcagaa agattcctac gtgggegacg aggctcagag caagagaggt 300
atcctgacce tgaagtacce tatcgagecac ggcatcatca ccaactggga tgacatggag 360
aagatctgge accacacctt ctacaacgag cttegegtgg ctcecgagga gcaccccace 420
ctgctcacceg aggcccccect caatcccaag gecaaccgeg agaagatgac ccagatcatg 480
tttgagacct tcaacgtgece cgecatgtac gtggecatece aggecgtget gtcecectctac 540
gecteeggea ggaccaccgg catcegtgetyg gactceggeg acggegtcac ccacaacgtg 600
cccatttatg agggctacge getgecgeac gecatcatge gectggacct ggegggecge 660
gatctcaccg actacctgat gaagatccte actgagegtg getactectt cgtgaccaca 720
getgagegeg agatcgtgeg cgacatcaag gagaagcetgt getacgtgge cctggactte 780
gagaacgaga tggcgacggc cgcctectee tectecctgg aaaagagcta cgagetgeca 840
gacgggcagg tcatcaccat cggcaacgag cgcttceget geccggagac getcttecag 900
cectecttea teggtatgga gteggeggge attcacgaga ccacctacaa cagcatcatg 960

aagtgtgaca tcgacatcag gaaggacctg tatgccaaca acgtcatgtce ggggggcacc 1020
acgatgtacce ctgggatcgce tgaccgcatg cagaaagaga tcaccgcget ggcacccage 1080
accatgaaga tcaagatcat cgccccgecg gagcgcaaat acteggtgtyg gatcggegge 1140
tcecatectgg cectegetgte caccttecag cagatgtgga tcaccaagca ggagtacgac 1200
gaggccggece cttceccatcecgt ccaccgcaaa tgcttctaga cacactccac ctccagcacy 1260
cgacttctca ggacgacgaa tcttctcaat gggggggcegg ctgagctcca gecaccccgce 1320
agtcactttc tttgtaacaa cttccecgttge tgccatcgta aactgacaca gtgtttataa 1380
cgtgtacata cattaactta ttacctcatt ttgttatttt tcgaaacaaa gccctgtgga 1440
agaaaatgga aaacttgaag aagcattaaa gtcattctgt taagctgcgt aaaaaaaaaa 1500
aaaaaaaaa 1509
<210> SEQ ID NO 802

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 802

gcagcagcag cagcagcag 19
<210> SEQ ID NO 803

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide
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<400> SEQUENCE: 803

gcagcagcag cagcagcag

<210> SEQ ID NO 804

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 804

agcagcagca gcagcagcag

<210> SEQ ID NO 805

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 805

gcagcagcag cagcagca

<210> SEQ ID NO 806

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 806

agcagcagca gcagcagea

<210> SEQ ID NO 807

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 807

agcagcagca gcagca

<210> SEQ ID NO 808

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 808

ctcccgacaa gceteca

<210> SEQ ID NO 809

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 809

tccegacaayg ctee

19

20

18

19

16

16

14



US 2013/0237585 Al Sep. 12,2013
216

-continued

<210> SEQ ID NO 810

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 810

gettgecacgt gtgget

<210> SEQ ID NO 811

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 811

cttgcacgtyg tgge

<210> SEQ ID NO 812

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 812

ggttgtgaac tggcag

<210> SEQ ID NO 813

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 813

gttgtgaact ggca

<210> SEQ ID NO 814

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 814

gagceggttgt gaactg

<210> SEQ ID NO 815

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 815

agcggttgtyg aact

<210> SEQ ID NO 816

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

16

14

16

14

16

14
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<223> OTHER INFORMATION: Synthetic oligonucleotide
<400> SEQUENCE: 816

getgecttee caggece

<210> SEQ ID NO 817

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 817

ctgecttece agge

<210> SEQ ID NO 818

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 818

gcactttgeg aaccaa

<210> SEQ ID NO 819

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 819

cactttgcga acca

<210> SEQ ID NO 820

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 820

gaaagctttyg cacttt

<210> SEQ ID NO 821

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 821

aaagctttge actt

<210> SEQ ID NO 822

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 822

cggaggacga ggtcaa

16

14

16

14

16

14

16
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 823

LENGTH: 14

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 823

ggaggacgag gtca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 824

LENGTH: 16

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 824

agcctgtcag cgagte

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 825

LENGTH: 14

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 825

gectgtcage gagt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 826

LENGTH: 16

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 826

tcctgtagee tgtcag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 827

LENGTH: 14

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 827

cctgtagect gtca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 828

LENGTH: 16

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 828

gaagcgagge ttcact
<210> SEQ ID NO 829

<211> LENGTH: 14
<212> TYPE: DNA

14

16

14

16

14

16
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 829

aagcgagget tcac

<210> SEQ ID NO 830

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 830

acctgccegt ctggea

<210> SEQ ID NO 831

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 831

cectgecegte tgge

<210> SEQ ID NO 832

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 832

ggtcagcgat cccagg

<210> SEQ ID NO 833

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 833

gtcagcgate ccag

<210> SEQ ID NO 834

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 834

attttcttee acaggg

<210> SEQ ID NO 835

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 835

14

16

14

16

14

16
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ttttctteca cagyg

<210> SEQ ID NO 836

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 836

gaatgacttt aatgct

<210> SEQ ID NO 837

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 837

aatgacttta atgc

14

16

14

1.-124. (canceled)

125. A compound comprising a modified oligonucleotide
consisting of 12 to 30 linked nucleosides having a nucleobase
sequence comprising a portion of at least 12 contiguous
nucleobases complementary to an equal length portion of
nucleobases 2159-2182 of SEQ ID NO: 1, wherein the
nucleobase sequence of the modified oligonucleotide is
complementary to SEQ ID NO: 1.

126. The compound of claim 125, wherein the modified
oligonucleotide is a single-stranded oligonucleotide.

127. The compound of claim 125, wherein the nucleobase
sequence of the modified oligonucleotide is 80% comple-
mentary to SEQ ID NO: 1.

128. The compound of claim 125, wherein the nucleobase
sequence of the modified oligonucleotide is 90% comple-
mentary to SEQ ID NO: 1.

129. The compound of claim 125, wherein the nucleobase
sequence of the modified oligonucleotide is 95% comple-
mentary to SEQ ID NO: 1.

130. The compound of claim 125, wherein the nucleobase
sequence of the modified oligonucleotide is 100% comple-
mentary to SEQ ID NO: 1.

131. The compound of claim 125, wherein at least one
nucleoside comprises a modified sugar.

132. The compound of claim 131, wherein at least one
modified sugar is a bicyclic sugar.

133. The compound of claim 131, wherein at least one
modified sugar comprises a 2'-O-methoxyethyl.

134. The compound of claim 125, wherein at least one
nucleoside comprises a modified nucleobase.

135. The compound of claim 134, wherein the modified
nucleobase is a S-methylcytosine.

136. The compound of claim 125, wherein at least one
internucleoside linkage is a modified internucleoside linkage.

137. The compound of claim 136, wherein each inter-
nucleoside linkage is a phosphorothioate internucleoside
linkage.

138. The compound of claim 125, wherein the modified
oligonucleotide comprises:

a gap segment consisting of linked deoxynucleosides;

a 5' wing segment consisting of linked nucleosides;

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.

139. The compound of claim 125, wherein the modified
oligonucleotide consists of 20 linked nucleosides and com-
prises:

a gap segment consisting of ten linked deoxynucleosides;

a 5' wing segment consisting of five linked nucleosides;

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 nucleo-
side of each wing segment comprises a 2'-O-methoxy-
ethyl sugar; and wherein each internucleoside linkage is
a phosphorothioate linkage.

140. The compound of claim 139, wherein the modified
oligonucleotide has a nucleobase sequence that consists of
the nucleobase sequence of SEQ ID NO. 109.

141. A pharmaceutical composition comprising the com-
pound of claim 140 and a pharmaceutically acceptable carrier
or diluent.

142. A method of reducing DMPK expression in an animal
comprising administering to the animal a compound compris-
ing a modified oligonucleotide 10 to 30 linked nucleosides in
length targeted to DMPK, wherein expression of DMPK is
reduced in the animal.

143. A method of preferentially reducing CUGexp DMPK
RNA, reducing myotonia or reducing spliceopathyin an ani-
mal comprising administering to the animal a compound
comprising a modified oligonucleotide 10 to 30 linked
nucleosides in length targeted to DMPK, wherein the modi-
fied oligonucleotide reduces DMPK expression in the animal,
thereby preferentially reducing CUGexp DMPK RNA,
reducing myotonia or reducing spliceopathy in the animal.

#* #* #* #* #*



