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DESCRIPTION

BACKGROUND

[0001] Juvenile neuronal ceroid lipofuscinosis (JNCL), also known as Batten Disease, is the most
common of the NCL disorders, a group of childhood neurodegenerative diseases. JNCL occurs in
approximately 1 in 25,000 births in the United States and Europe and has been reported in many
other countries worldwide. Onset occurs between five and eight years of age and symptoms include
progressive loss of motor function, seizures, vision loss, and loss of cognitive function, resulting in
death before age 30. JNCL is an autosomal recessive disorder caused by mutations of the CLN3
gene. There are forty-nine known mutations of CLN3, but approximately 80% of JNCL cases result
from a particular deletion of the CLN3 gene spanning exons 7 and 8 (CLN3A78). The CLN3A78
deletion causes a frameshift that results in a premature stop codon in exon 9. The truncated protein
product of CLN3A78 is 33% of the length of the wild type. The function of the CLN3 protein is not
well understood, but it is implicated in many important processes, for example, membrane trafficking,
phospholipid distribution, and response to oxidative stress. Currently, there are no treatments for any
of the NCL disorders, and patient options are limited to remedial management of symptoms (see
Bennett and Rakheja, Dev. Disabil. Res. Rev. 2013, 17, 254-259).

[0002] Antisense compounds have been used to modulate target nucleic acids. Antisense
compounds comprising a variety of chemical modifications and motifs have been reported. In certain
instances, such compounds are useful as research tools, diagnostic reagents, and as therapeutic
agents. In certain instances antisense compounds have been shown to modulate protein expression
by binding to a target messenger RNA (mRNA) encoding the protein. In certain instances, such
binding of an antisense compound to its target mRNA results in cleavage of the mRNA. Antisense
compounds that modulate processing of a pre-mRNA have also been reported. Such antisense
compounds alter splicing, interfere with polyadenlyation or prevent formation of the 5'-cap of a pre-
MRNA.

[0003] Certain antisense compounds have been described previously. See for example United
States Patent No. 7,399,845 and published International Patent Application No. WO 2008/049085.

[0004] WO 2013/066438 describes the evaluation and improvement of the nuclease cleavage
specificity of engineered nucleases (e.g. zinc finger nucleases, transcriptional activator-like effector
nucleases, etc.)

[0005] Svetlana N Rylova et al. (2002) describes the effects of blocking CLN3 protein expression on
cancer cell growth, survival, ceramide production and apoptosis by using an adenovirus-bearing
antisense CLN3 construct.

SUMMARY

[0006] The invention provides a compound comprising a modified oligonucleotide consisting of 8 to
30 linked nucleosides and having a nucleobase sequence comprising a complementary region,
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wherein the complementary region comprises at least 8 contiguous nucleobases and is 100%
complementary to an equal-length portion of a target region of a CLN3 transcript, wherein:

1. (i) the nucleobase sequence of the oligonucleotide is at least 90% complementary to an equal-
length region of the CLN3 ftranscript, as measured over the entire length of the
oligonucleotide; and

2. (iiy the modified oligonucleotide does not comprise more than 4 contiguous unmodified
2'deoxynucleosides; and

wherein the compound is able to induce skipping of one or more exons of the CLN3 transcript,
for use in the treatment of Batten Disease or for use in delaying or preventing the onset of Batten
Disease.

[0007] The invention also provides a pharmaceutical composition comprising a compound
comprising a modified oligonucleotide consisting of 8 to 30 linked nucleosides and having a
nucleobase sequence comprising a complementary region, wherein the complementary region
comprises at least 8 contiguous nucleobases and is 100% complementary to an equal-length portion
of a target region of a CLN3 transcript, wherein:

1. (i) the nucleobase sequence of the oligonucleotide is at least 90% complementary to an equal-
length region of the CLN3 ftranscript, as measured over the entire length of the
oligonucleotide; and

2. (iiy the modified oligonucleotide does not comprise more than 4 contiguous unmodified
2'deoxynucleosides; and

wherein the compound is able to induce skipping of one or more exons of the CLN3 transcript, and a
pharmaceutically acceptable carrier or diluent,

for use in the treatment of Batten Disease or for use in delaying or preventing the onset of Batten
Disease.

[0008] Many JNCL cases result from a particular deletion of the CLN3 gene spanning exons 7 and 8
(CLN3A78). The CLN3A78 deletion causes a frameshift that results in a premature stop codon in
exon 9. The truncated protein product of CLN3A78 is 33% of the length of the wild type. In certain
embodiments, the truncated CLN3A78 protein causes a variety of cellular defects, including
lysosomal and transporter dysfunction. In certain embodiments, modified oligonucleotides targeted
to CLN3 pre-mRNA are able to induce skipping of one or more exons and thereby prevent the
frameshift that results in a premature stop codon in exon 9.

[0009] For example, in certain embodiments, modified oligonucleotides targeted to exon 6 CLN3
pre-mRNA may induce skipping on exon 6 and prevent recognition of the premature stop codon in
exon 9, thereby producing a truncated CLN3 protein having restored functionality compared to the
CLN3A78 isoform. In certain embodiments, modified oligonucleotides targeted to exon 9 CLN3 pre-
mRNA may induce skipping on exon 9 and prevent recognition of the premature stop codon in exon
9, thereby producing a truncated CLN3 protein having restored functionality compared to the
CLN3A78 isoform.

[0010] In certain embodiments, the present disclosure relates to compounds comprising
oligonucleotides. In certain embodiments, such oligonucleotides are complementary to a ceroid-
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lipofuscinosis, neuronal 3 ("CLN3") transcript. In certain such embodiments, oligonucleotides are
complementary to a target region of the CLN3 transcript comprising exon 6. In certain such
embodiments, oligonucleotides are complementary to a target region of the CLN3 transcript
comprising an intron adjacent to exon 6. In certain such embodiments, oligonucleotides are
complementary to a target region of the CLN3 transcript comprising an intron adjacent to exon 6 and
downstream of exon 6. In certain such embodiments, oligonucleotides are complementary to a
target region of the CLN3 transcript comprising an intron adjacent to exon 6 and upstream of exon 6.

[0011] In certain such embodiments, oligonucleotides are complementary to a target region of the
CLN3 transcript comprising exon 9. In certain such embodiments, oligonucleotides are
complementary to a target region of the CLN3 transcript comprising an intron adjacent to exon 9. In
certain such embodiments, oligonucleotides are complementary to a target region of the CLN3
transcript comprising an intron adjacent to exon 9 and downstream of exon 9. In certain such
embodiments, oligonucleotides are complementary to a target region of the CLN3 transcript
comprising an intron adjacent to exon 9 and upstream of exon 9.

[0012] In certain embodiments, oligonucleotides promote skipping of exon 6. In certain
embodiments, oligonucleotides promote skipping of exon 6 of a CLN3A78 transcript. In certain
embodiments, oligonucleotides promote skipping of exon 9. In certain embodiments,
oligonucleotides promote skipping of exon 9 of a CLN3A78 transcript.

[0013] In certain embodiments, oligonucleotides promote skipping of exons 6, 7, and 8. In certain
embodiments, oligonucleotides promote skipping of exons 7, 8, and 9. In certain embodiments,
oligonucleotides promote skipping of exon 6. In certain embodiments, oligonucleotides promote
skipping of exon 9.

[0014] In certain embodiments, the CLN3 transcript is in a human. In certain embodiments, the
CLNS3 transcript is in a mouse.

BRIEF DESCRIPTION OF THE FIGURES

[0015]

Figure 1 is a schematic of the human WT CLN3 and mutant CLN3A78 RNA and proteins. The splice
products, CLN3A678 and CLN3A789, are depicted as well. Exons are depicted as boxes, introns are
depicted as lines. In certain embodiments, ASOs are used to alter the splicing of CLN3A78 pre-
MRNA.

Figure 2 shows splice products produced following treatment of WT, heterozygous, and homozygous
mutant CLN3A78 fibroblasts with an ASO targeted to exon 6 of CLN3 and analysis by RT-PCR.

Figure 3 shows splice products produced following treatment of homozygous mutant CLN3A78
fibroblasts with varying concentrations of an ASO targeted to exon 6 of CLN3 and analysis by RT-
PCR.

Figure 4 shows a western blot illustrating protein products produced following treatment of WT,
heterozygous, and homozygous mutant CLN3A78 fibroblasts with an ASO targeted to exon 6 and a
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control ASO.
Figure 5 shows the RT-PCR results of a screen of ASOs targeted to exon 6 of mouse CLN3.
Figure 6 shows the RT-PCR results of a screen of ASOs targeted to exon 9 of mouse CLN3.

Figure 7 shows splice products produced following treatment of homozygous mutant CLN3A78
Batten mice with an ASO targeted to exon 6 of CLN3 (616709) or a control ASO and analysis by RT-
PCR.

Figure 8 shows the RT-PCR results of a screen of ASOs targeted to exon 6 of human CLN3.
Figure 9 shows the RT-PCR results of a screen of ASOs targeted to exon 9 of human CLN3.

Figure 10 shows splice products produced following treatment of homozygous mutant CLN3A78
fibroblasts with ASOs targeted to exon 6 or exon 9 of human CLN3.

DETAILED DESCRIPTION

[0016] Unless specific definitions are provided, the nomenclature used in connection with, and the
procedures and techniques of, analytical chemistry, synthetic organic chemistry, and medicinal and
pharmaceutical chemistry described herein are those well known and commonly used in the art.
Standard techniques may be used for chemical synthesis, and chemical analysis. Certain such
techniques and procedures may be found for example in "Carbohydrate Modifications in Antisense
Research" Edited by Sangvi and Cook, American Chemical Society , Washington D.C., 1994;
"Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, Pa., 21st edition, 2005; and
"Antisense Drug Technology, Principles, Strategies, and Applications" Edited by Stanley T. Crooke,
CRC Press, Boca Raton, Florida; and Sambrook et al., "Molecular Cloning, A laboratory Manual,"
2nd Edition, Cold Spring Harbor Laboratory Press, 1989.

[0017] Unless otherwise indicated, the following terms have the following meanings:

As used herein, "nucleoside” means a compound comprising a nucleobase moiety and a sugar
moiety. Nucleosides include, but are not limited to, naturally occurring nucleosides (as found in DNA
and RNA) and modified nucleosides. Nucleosides may be linked to a phosphate moiety.

[0018] As used herein, "chemical modification" means a chemical difference in a compound when
compared to a naturally occurring counterpart. In reference to an oligonucleotide, chemical
modification does not include differences only in nucleobase sequence. Chemical modifications of
oligonucleotides include nucleoside modifications (including sugar moiety modifications and
nucleobase modifications) and internucleoside linkage modifications.

[0019] As used herein, "furanosyl" means a structure comprising a 5-membered ring comprising four
carbon atoms and one oxygen atom.

[0020] As used herein, "naturally occurring sugar moiety" means a ribofuranosyl as found in
naturally occurring RNA or a deoxyribofuranosyl as found in naturally occurring DNA.
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[0021] As used herein, "sugar moiety" means a naturally occurring sugar moiety or a modified sugar
moiety of a nucleoside.

[0022] As used herein, "modified sugar moiety" means a substituted sugar moiety, a bicyclic or
tricyclic sugar moiety, or a sugar surrogate.

[0023] As used herein, "substituted sugar moiety" means a furanosyl comprising at least one
substituent group that differs from that of a naturally occurring sugar moiety. Substituted sugar
moieties include, but are not limited to furanosyls comprising substituents at the 2'-position, the 3'-
position, the 5'-position and/or the 4'-position.

[0024] As used herein, "2'-substituted sugar moiety" means a furanosyl comprising a substituent at
the 2'-position other than H or OH. Unless otherwise indicated, a 2'-substituted sugar moiety is not a
bicyclic sugar moiety (i.e., the 2'-substituent of a 2'-substituted sugar moiety does not form a bridge
to another atom of the furanosyl ring.

[0025] As used herein, "MOE" means -OCH>,CH>OCHs.

[0026] As used herein, "bicyclic sugar moiety" means a modified sugar moiety comprising a 4 to 7
membered ring (including but not limited to a furanosyl) comprising a bridge connecting two atoms of
the 4 to 7 membered ring to form a second ring, resulting in a bicyclic structure. In certain
embodiments, the 4 to 7 membered ring is a sugar ring. In certain embodiments the 4 to 7
membered ring is a furanosyl. In certain such embodiments, the bridge connects the 2'-carbon and
the 4'-carbon of the furanosyl.

[0027] As used herein the term "sugar surrogate" means a structure that does not comprise a
furanosyl and that is capable of replacing the naturally occurring sugar moiety of a nucleoside, such
that the resulting nucleoside is capable of (1) incorporation into an oligonucleotide and (2)
hybridization to a complementary nucleoside. Such structures include rings comprising a different
number of atoms than furanosyl (e.g., 4, 6, or 7-membered rings); replacement of the oxygen of a
furanosyl with a non-oxygen atom (e.g., carbon, sulfur, or nitrogen); or both a change in the number
of atoms and a replacement of the oxygen. Such structures may also comprise substitutions
corresponding to those described for substituted sugar moieties (e.g., 6-membered carbocyclic
bicyclic sugar surrogates optionally comprising additional substituents). Sugar surrogates also
include more complex sugar replacements (e.g., the non-ring systems of peptide nucleic acid).
Sugar surrogates include without limitation morpholino, modified morpholinos, cyclohexenyls and
cyclohexitols.

[0028] As used herein, "nucleotide" means a nucleoside further comprising a phosphate linking
group. As used herein, "linked nucleosides" may or may not be linked by phosphate linkages and
thus includes, but is not limited to "linked nucleotides." As used herein, "linked nucleosides" are
nucleosides that are connected in a continuous sequence (i.e. no additional nucleosides are present
between those that are linked).

[0029] As used herein, "nucleobase" means a group of atoms that can be linked to a sugar moiety to
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create a nucleoside that is capable of incorporation into an oligonucleotide, and wherein the group of
atoms is capable of bonding with a complementary naturally occurring nucleobase of another
oligonucleotide or nucleic acid. Nucleobases may be naturally occurring or may be modified.

[0030] As used herein, "heterocyclic base" or "heterocyclic nucleobase" means a nucleobase
comprising a heterocyclic structure.

[0031] As used herein the terms, "unmodified nucleobase" or "naturally occurring nucleobase"
means the naturally occurring heterocyclic nucleobases of RNA or DNA: the purine bases adenine
(A) and guanine (G), and the pyrimidine bases thymine (T), cytosine (C) (including 5-methyl C), and
uracil (U).

[0032] As used herein, "modified nucleobase" means any nucleobase that is not a naturally
occurring nucleobase.

[0033] As used herein, "modified nucleoside" means a nucleoside comprising at least one chemical
modification compared to naturally occurring RNA or DNA nucleosides. Modified nucleosides
comprise a modified sugar moiety and/or a modified nucleobase.

[0034] As used herein, "bicyclic nucleoside" or "BNA" means a nucleoside comprising a bicyclic
sugar moiety.

[0035] As used herein, "constrained ethyl nucleoside" or "cEt" means a nucleoside comprising a
bicyclic sugar moiety comprising a 4'-CH(CH3)-O-2'bridge.

[0036] As used herein, "locked nucleic acid nucleoside" or "LNA" means a nucleoside comprising a
bicyclic sugar moiety comprising a 4'-CH>-O-2'bridge.

[0037] As used herein, "2'-substituted nucleoside" means a nucleoside comprising a substituent at
the 2'-position other than H or OH. Unless otherwise indicated, a 2'-substituted nucleoside is not a
bicyclic nucleoside.

[0038] As used herein, "2'-deoxynucleoside" means a nucleoside comprising 2'-H furanosyl sugar
moiety, as found in naturally occurring deoxyribonucleosides (DNA). In certain embodiments, a 2'-
deoxynucleoside may comprise a modified nucleobase or may comprise an RNA nucleobase (e.g.,
uracil).

[0039] As used herein, "oligonucleotide" means a compound comprising a plurality of linked
nucleosides. In certain embodiments, an oligonucleotide comprises one or more unmodified
ribonucleosides (RNA) and/or unmodified deoxyribonucleosides (DNA) and/or one or more modified
nucleosides.

[0040] As used herein "oligonucleoside" means an oligonucleotide in which none of the
internucleoside linkages contains a phosphorus atom. As used herein, oligonucleotides include
oligonucleosides.
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[0041] As used herein, "modified oligonucleotide” means an oligonucleotide comprising at least one
modified nucleoside and/or at least one modified internucleoside linkage.

[0042] As used herein "internucleoside linkage" means a covalent linkage between adjacent
nucleosides in an oligonucleotide.

[0043] As used herein "naturally occurring internucleoside linkage" means a 3' to 5' phosphodiester
linkage.

[0044] As used herein, "modified internucleoside linkage" means any internucleoside linkage other
than a naturally occurring internucleoside linkage.

[0045] As used herein, "oligomeric compound" means a polymeric structure comprising two or more
substructures. In certain embodiments, an oligomeric compound comprises an oligonucleotide. In
certain embodiments, an oligomeric compound comprises one or more conjugate groups and/or
terminal groups. In certain embodiments, an oligomeric compound consists of an oligonucleotide.

[0046] As used herein, "terminal group" means one or more atom attached to either, or both, the 3'
end or the 5' end of an oligonucleotide. In certain embodiments a terminal group is a conjugate
group. In certain embodiments, a terminal group comprises one or more terminal group nucleosides.

[0047] As used herein, "conjugate" means an atom or group of atoms bound to an oligonucleotide or
oligomeric compound. In general, conjugate groups modify one or more properties of the compound
to which they are attached, including, but not limited to pharmacodynamic, pharmacokinetic, binding,
absorption, cellular distribution, cellular uptake, charge and/or clearance properties.

[0048] As used herein, "conjugate linking group" means any atom or group of atoms used to attach
a conjugate to an oligonucleotide or oligomeric compound.

[0049] As used herein, "antisense compound" means a compound comprising or consisting of an
oligonucleotide at least a portion of which is complementary to a target nucleic acid to which it is
capable of hybridizing, resulting in at least one antisense activity.

[0050] As used herein, "antisense activity" means any detectable and/or measurable change
attributable to the hybridization of an antisense compound to its target nucleic acid.

[0051] As used herein, "detecting" or "measuring" means that a test or assay for detecting or
measuring is performed. Such detection and/or measuring may result in a value of zero. Thus, if a
test for detection or measuring results in a finding of no activity (activity of zero), the step of
detecting or measuring the activity has nevertheless been performed.

[0052] As used herein, "detectable and/or measureable activity" means a statistically significant
activity that is not zero.

[0053] As used herein, "essentially unchanged" means little or no change in a particular parameter,
particularly relative to another parameter which changes much more. In certain embodiments, a
parameter is essentially unchanged when it changes less than 5%. In certain embodiments, a
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parameter is essentially unchanged if it changes less than two-fold while another parameter changes
at least ten-fold. For example, in certain embodiments, an antisense activity is a change in the
amount of a target nucleic acid. In certain such embodiments, the amount of a non-target nucleic
acid is essentially unchanged if it changes much less than the target nucleic acid does, but the
change need not be zero.

[0054] As used herein, "expression" means the process by which a gene ultimately results in a
protein. Expression includes, but is not limited to, transcription, post-transcriptional modification (e.g.,
splicing, polyadenlyation, addition of 5'-cap), and translation.

[0055] As used herein, "target nucleic acid" means a nucleic acid molecule to which an antisense
compound hybridizes.

[0056] As used herein, "mRNA" means an RNA molecule that encodes a protein.

[0057] As used herein, "pre-mRNA" means an RNA transcript that has not been fully processed into
MRNA. Pre-RNA includes one or more intron.

[0058] As used herein, "transcript" means an RNA molecule transcribed from DNA. Transcripts
include, but are not limitied to mRNA, pre-mRNA, and partially processed RNA.

[0059] As used herein, "CLN3" means ceroid-lipofuscinosis, neuronal 3.

[0060] As used herein, "CLN3 transcript" means a transcript transcribed from a CLN3 gene. In
certain embodiments, a CLN3 transcript comprises SEQ ID NO: 1: the complement of GENBANK
accession number NT_010393.16 truncated from nucleotides 28427600 to 28444620. In certain
embodiments, a CLN3 transcript comprises SEQ ID NO: 2: the complement of GENBANK accession
number NT_039433.8, truncated from nucleotides 44319075 to 44333955.

[0061] As used herein, "CLN3 gene" means a gene that encodes a ceroid-lipofuscinosis, neuronal 3
protein and any ceroid-lipofuscinosis, neuronal 3 protein isoforms. In certain embodiments, a CLN3
gene is represented by GENBANK accession number NT_010393.16 truncated from nucleotides
28427600 to 28444620, or a variant thereof. In certain embodiments, a CLN3 gene is at least 95%
identical to GENBANK accession number NT_010393.16 truncated from nucleotides 28427600 to
28444620. In certain embodiments, a CLN3 gene is at least 90% identical to GENBANK accession
number NT_010393.16 truncated from nucleotides 28427600 to 28444620. In certain embodiments,
a CLN3 gene is represented by GENBANK accession number NT_039433.8, truncated from
nucleotides 44319075 to 44333955, or a variant thereof. In certain embodiments, a CLN3 gene is at
least 95% identical to GENBANK accession number NT_039433.8, truncated from nucleotides
44319075 to 44333955. In certain embodiments, a CLN3 gene is at least 90% identical to GENBANK
accession number NT_039433.8, truncated from nucleotides 44319075 to 44333955. In certain
embodiments, a CLN3 gene encodes a wild-type CLN3 protein. In certain embodiments, a CLN3
gene encodes a CLN3A78 protein.

[0062] As used herein, “"CLN3A78" means a CLN3 gene having a deletion spanning all or part of
exons 7 and 8. In certain embodiments, the CLN3A78 deletion causes a frameshift that result in a
premature stop codon in exon 9. In certain embodiments, the truncated protein product of CLN3A78
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is 33% of the length of the wild type.

[0063] As used herein, "targeting" or "targeted to" means the association of an antisense compound
to a particular target nucleic acid molecule or a particular region of a target nucleic acid molecule. An
antisense compound targets a target nucleic acid if it is sufficiently complementary to the target
nucleic acid to allow hybridization under physiological conditions.

[0064] As used herein, "nucleobase complementarity" or "complementarity" when in reference to
nucleobases means a nucleobase that is capable of base pairing with another nucleobase. For
example, in DNA, adenine (A) is complementary to thymine (T). For example, in RNA, adenine (A) is
complementary to uracil (U). In certain embodiments, complementary nucleobase means a
nucleobase of an antisense compound that is capable of base pairing with a nucleobase of its target
nucleic acid. For example, if a nucleobase at a certain position of an antisense compound is capable
of hydrogen bonding with a nucleobase at a certain position of a target nucleic acid, then the position
of hydrogen bonding between the oligonucleotide and the target nucleic acid is considered to be
complementary at that nucleobase pair. Nucleobases comprising certain modifications may maintain
the ability to pair with a counterpart nucleobase and thus, are still capable of nucleobase
complementarity.

[0065] As used herein, "non-complementary" in reference to nucleobases means a pair of
nucleobases that do not form hydrogen bonds with one another.

[0066] As used herein, "complementary" in reference to oligomeric compounds (e.g., linked
nucleosides, oligonucleotides, or nucleic acids) means the capacity of such oligomeric compounds or
regions thereof to hybridize to another oligomeric compound or region thereof through nucleobase
complementarity under stringent conditions. Complementary oligomeric compounds need not have
nucleobase complementarity at each nucleoside. Rather, some mismatches are tolerated. In certain
embodiments, complementary oligomeric compounds or regions are complementary at 70% of the
nucleobases (70% complementary). In certain embodiments, complementary oligomeric compounds
or regions are 80% complementary. In certain embodiments, complementary oligomeric compounds
or regions are 90% complementary. In certain embodiments, complementary oligomeric compounds
or regions are 95% complementary. In certain embodiments, complementary oligomeric compounds
or regions are 100% complementary.

[0067] As used herein, "hybridization" means the pairing of complementary oligomeric compounds
(e.9., an antisense compound and its target nucleic acid). While not limited to a particular
mechanism, the most common mechanism of pairing involves hydrogen bonding, which may be
Watson-Crick, Hoogsteen or reversed Hoogsteen hydrogen bonding, between complementary
nucleobases.

[0068] As used herein, "specifically hybridizes" means the ability of an oligomeric compound to
hybridize to one nucleic acid site with greater affinity than it hybridizes to another nucleic acid site. In
certain embodiments, an antisense oligonucleotide specifically hybridizes to more than one target
site.

[0069] As used herein, "percent complementarity" means the percentage of nucleobases of an
oligomeric compound that are complementary to an equal-length portion of a target nucleic acid.
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Percent complementarity is calculated by dividing the number of nucleobases of the oligomeric
compound that are complementary to nucleobases at corresponding positions in the target nucleic
acid by the total length of the oligomeric compound.

[0070] As used herein, "percent identity" means the number of nucleobases in a first nucleic acid
that are the same type (independent of chemical modification) as nucleobases at corresponding
positions in a second nucleic acid, divided by the total number of nucleobases in the first nucleic
acid.

[0071] As used herein, "modulation" means a change of amount or quality of a molecule, function, or
activity when compared to the amount or quality of a molecule, function, or activity prior to
modulation. For example, modulation includes the change, either an increase (stimulation or
induction) or a decrease (inhibition or reduction) in gene expression. As a further example,
modulation of expression can include a change in splice site selection of pre-mRNA processing,
resulting in a change in the absolute or relative amount of a particular splice-variant compared to the
amount in the absence of modulation.

[0072] As used herein, "motif' means a pattern of chemical modifications in an oligomeric compound
or a region thereof. Motifs may be defined by modifications at certain nucleosides and/or at certain
linking groups of an oligomeric compound.

[0073] As used herein, "nucleoside motif" means a pattern of nucleoside modifications in an
oligomeric compound or a region thereof. The linkages of such an oligomeric compound may be
modified or unmodified. Unless otherwise indicated, motifs herein describing only nucleosides are
intended to be nucleoside motifs. Thus, in such instances, the linkages are not limited.

[0074] As used herein, "sugar motif" means a pattern of sugar modifications in an oligomeric
compound or a region thereof.

[0075] As used herein, "linkage motif" means a pattern of linkage modifications in an oligomeric
compound or region thereof. The nucleosides of such an oligomeric compound may be modified or
unmodified. Unless otherwise indicated, motifs herein describing only linkages are intended to be
linkage motifs. Thus, in such instances, the nucleosides are not limited.

[0076] As used herein, "nucleobase modification motif" means a pattern of modifications to
nucleobases along an oligonucleotide. Unless otherwise indicated, a nucleobase modification motif is
independent of the nucleobase sequence.

[0077] As used herein, "sequence motif' means a pattern of nucleobases arranged along an
oligonucleotide or portion thereof. Unless otherwise indicated, a sequence motif is independent of
chemical modifications and thus may have any combination of chemical modifications, including no
chemical modifications.

[0078] As used herein, "type of modification" in reference to a nucleoside or a nucleoside of a "type"
means the chemical modification of a nucleoside and includes modified and unmodified nucleosides.
Accordingly, unless otherwise indicated, a "nucleoside having a modification of a first type" may be
an unmodified nucleoside.
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[0079] As used herein, "differently modified" mean chemical modifications or chemical substituents
that are different from one another, including absence of modifications. Thus, for example, a MOE
nucleoside and an unmodified DNA nucleoside are "differently modified," even though the DNA
nucleoside is unmodified. Likewise, DNA and RNA are "differently modified," even though both are
naturally-occurring unmodified nucleosides. Nucleosides that are the same but for comprising
different nucleobases are not differently modified. For example, a nucleoside comprising a 2'-OMe
modified sugar and an unmodified adenine nucleobase and a nucleoside comprising a 2'-OMe
modified sugar and an unmodified thymine nucleobase are not differently modified.

[0080] As used herein, "the same type of modifications" refers to modifications that are the same as
one another, including absence of modifications. Thus, for example, two unmodified DNA nucleoside
have "the same type of modification," even though the DNA nucleoside is unmodified. Such
nucleosides having the same type modification may comprise different nucleobases.

[0081] As used herein, "pharmaceutically acceptable carrier or diluent" means any substance
suitable for use in administering to an animal. In certain embodiments, a pharmaceutically
acceptable carrier or diluent is sterile saline. In certain embodiments, such sterile saline is
pharmaceutical grade saline.

[0082] As used herein, "substituent" and "substituent group," means an atom or group that replaces
the atom or group of a named parent compound. For example a substituent of a modified nucleoside
is any atom or group that differs from the atom or group found in a naturally occurring nucleoside
(e.g., a modified 2'-substuent is any atom or group at the 2'-position of a nucleoside other than H or
OH). Substituent groups can be protected or unprotected. In certain embodiments, compounds of
use in the present invention have substituents at one or at more than one position of the parent
compound. Substituents may also be further substituted with other substituent groups and may be
attached directly or via a linking group such as an alkyl or hydrocarbyl group to a parent compound.

[0083] Likewise, as used herein, "substituent" in reference to a chemical functional group means an
atom or group of atoms differs from the atom or a group of atoms normally present in the named
functional group. In certain embodiments, a substituent replaces a hydrogen atom of the functional
group (e.g., in certain embodiments, the substituent of a substituted methyl group is an atom or
group other than hydrogen which replaces one of the hydrogen atoms of an unsubstituted methyl
group). Unless otherwise indicated, groups amenable for use as substituents include without
limitation, halogen, hydroxyl, alkyl, alkenyl, alkynyl, acyl (-C(O)R,5), carboxyl (-C(0O)O-R,,), aliphatic
groups, alicyclic groups, alkoxy, substituted oxy (-O-Rgj), aryl, aralkyl, heterocyclic radical,
heteroaryl, heteroarylalkyl, amino (-N(Rpp)(Rcc)), imino(=NRpp), amido (-C(O)N(Rbb)(R¢e) or -
N(Rbb)C(O)R,5), azido (-Nj3), nitro (-NOs), cyano (-CN), carbamido (-OC(O)N(Rpp)(Ree) OF -
N(Rpb)C(O)ORgg),  ureido  (-N(Rpp)C(O)N(Rpp)(Ree)),  thioureido  (-N(Rpp) C(S)N(Rpp)-(Rec)),
guanidinyl (-N(Rpp) C(=NRpp)N(Rpb)(Rec)), amidinyl (-C(=NRpp)N(Rpp)(Ree) or -N(Rpp)C(=NRpp)(Raa)).
thiol (-SRpp), sulfinyl (-S(O)Rpp), sulfonyl (-S(O)sRpp) and sulfonamidyl (-S(O)oN(Rpp)(Ree) or -
N(Rpp)S-(0)2Rpp)- Wherein each Ry,, Rpp and R is, independently, H, an optionally linked chemical

functional group or a further substituent group with a preferred list including without limitation, alkyl,
alkenyl, alkynyl, aliphatic, alkoxy, acyl, aryl, aralkyl, heteroaryl, alicyclic, heterocyclic and
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heteroarylalkyl. Selected substituents within the compounds described herein are present to a
recursive degree.

[0084] As used herein, "alkyl," as used herein, means a saturated straight or branched hydrocarbon
radical containing up to twenty four carbon atoms. Examples of alkyl groups include without
limitation, methyl, ethyl, propyl, butyl, isopropyl, n-hexyl, octyl, decyl, dodecyl and the like. Alkyl
groups typically include from 1 to about 24 carbon atoms, more typically from 1 to about 12 carbon
atoms (C4-C1o alkyl) with from 1 to about 6 carbon atoms being more preferred.

[0085] As used herein, "alkenyl," means a straight or branched hydrocarbon chain radical containing
up to twenty four carbon atoms and having at least one carbon-carbon double bond. Examples of
alkenyl groups include without limitation, ethenyl, propenyl, butenyl, 1-methyl-2-buten-1-yl, dienes
such as 1,3-butadiene and the like. Alkenyl groups typically include from 2 to about 24 carbon
atoms, more typically from 2 to about 12 carbon atoms with from 2 to about 6 carbon atoms being
more preferred. Alkenyl groups as used herein may optionally include one or more further
substituent groups.

[0086] As used herein, "alkynyl," means a straight or branched hydrocarbon radical containing up to
twenty four carbon atoms and having at least one carbon-carbon triple bond. Examples of alkynyl
groups include, without limitation, ethynyl, 1-propynyl, 1 -butynyl, and the like. Alkynyl groups
typically include from 2 to about 24 carbon atoms, more typically from 2 to about 12 carbon atoms
with from 2 to about 6 carbon atoms being more preferred. Alkynyl groups as used herein may
optionally include one or more further substituent groups.

[0087] As used herein, "acyl," means a radical formed by removal of a hydroxyl group from an
organic acid and has the general Formula -C(O)-X where X is typically aliphatic, alicyclic or aromatic.
Examples include aliphatic carbonyls, aromatic carbonyls, aliphatic sulfonyls, aromatic sulfinyls,
aliphatic sulfinyls, aromatic phosphates, aliphatic phosphates and the like. Acyl groups as used
herein may optionally include further substituent groups.

[0088] As used herein, "alicyclic" means a cyclic ring system wherein the ring is aliphatic. The ring
system can comprise one or more rings wherein at least one ring is aliphatic. Preferred alicyclics
include rings having from about 5 to about 9 carbon atoms in the ring. Alicyclic as used herein may
optionally include further substituent groups.

[0089] As used herein, "aliphatic" means a straight or branched hydrocarbon radical containing up to
twenty four carbon atoms wherein the saturation between any two carbon atoms is a single, double
or triple bond. An aliphatic group preferably contains from 1 to about 24 carbon atoms, more
typically from 1 to about 12 carbon atoms with from 1 to about 6 carbon atoms being more
preferred. The straight or branched chain of an aliphatic group may be interrupted with one or more
heteroatoms that include nitrogen, oxygen, sulfur and phosphorus. Such aliphatic groups interrupted
by heteroatoms include without limitation, polyalkoxys, such as polyalkylene glycols, polyamines, and
polyimines. Aliphatic groups as used herein may optionally include further substituent groups.

[0090] As used herein, "alkoxy" means a radical formed between an alkyl group and an oxygen
atom wherein the oxygen atom is used to attach the alkoxy group to a parent molecule. Examples of
alkoxy groups include without limitation, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy,
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tert-butoxy, n-pentoxy, neopentoxy, n-hexoxy and the like. Alkoxy groups as used herein may
optionally include further substituent groups.

[0091] As used herein, "aminoalkyl" means an amino substituted C¢-C1o alkyl radical. The alkyl

portion of the radical forms a covalent bond with a parent molecule. The amino group can be located
at any position and the aminoalkyl group can be substituted with a further substituent group at the
alkyl and/or amino portions.

[0092] As used herein, "aralkyl" and "arylalkyl" mean an aromatic group that is covalently linked to a
C4-Cq2 alkyl radical. The alkyl radical portion of the resulting aralkyl (or arylalkyl) group forms a

covalent bond with a parent molecule. Examples include without limitation, benzyl, phenethyl and the
like. Aralkyl groups as used herein may optionally include further substituent groups attached to the
alkyl, the aryl or both groups that form the radical group.

[0093] As used herein, "aryl" and "aromatic" mean a mono- or polycyclic carbocyclic ring system
radicals having one or more aromatic rings. Examples of aryl groups include without limitation,
phenyl, naphthyl, tetrahydronaphthyl, indanyl, idenyl and the like. Preferred aryl ring systems have
from about 5 to about 20 carbon atoms in one or more rings. Aryl groups as used herein may
optionally include further substituent groups.

[0094] As used herein, "halo" and "halogen," mean an atom selected from fluorine, chlorine,
bromine and iodine.

[0095] As used herein, "heteroaryl," and "heteroaromatic," mean a radical comprising a mono- or
polycyclic aromatic ring, ring system or fused ring system wherein at least one of the rings is
aromatic and includes one or more heteroatoms. Heteroaryl is also meant to include fused ring
systems including systems where one or more of the fused rings contain no heteroatoms. Heteroaryl
groups typically include one ring atom selected from sulfur, nitrogen or oxygen. Examples of
heteroaryl groups include without limitation, pyridinyl, pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl,
imidazolyl, thiazolyl, oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl,
isoquinolinyl, benzimidazolyl, benzooxazolyl, quinoxalinyl and the like. Heteroaryl radicals can be
attached to a parent molecule directly or through a linking moiety such as an aliphatic group or
hetero atom. Heteroaryl groups as used herein may optionally include further substituent groups.

Oligomeric Compounds

[0096] The present invention relates to oligomeric compounds. In certain embodiments, such
oligomeric compounds comprise oligonucleotides optionally comprising one or more conjugate
and/or terminal groups. In certain embodiments, an oligomeric compound consists of an
oligonucleotide. In certain embodiments, oligonucleotides comprise one or more chemical
modifications. Such chemical modifications include modifications one or more nucleoside (including
modifications to the sugar moiety and/or the nucleobase) and/or modifications to one or more
internucleoside linkage.

Certain Sugar Moieties
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[0097] In certain embodiments, oligomeric compounds of use in the invention comprise one or more
modifed nucleosides comprising a modifed sugar moiety. Such oligomeric compounds comprising
one or more sugar-modified nucleosides may have desirable properties, such as enhanced nuclease
stability or increased binding affinity with a target nucleic acid relative to oligomeric compounds
comprising only nucleosides comprising naturally occurring sugar moieties. In certain embodiments,
modified sugar moieties are substitued sugar moieties. In certain embodiments, modified sugar
moieties are bicyclic or tricyclic sugar moieties. In certain embodiments, modified sugar moieties are
sugar surrogates. Such sugar surogates may comprise one or more substitutions corresponding to
those of substituted sugar moieties.

[0098] In certain embodiments, modified sugar moieties are substituted sugar moieties comprising
one or more substituent, including but not limited to substituents at the 2' and/or 5' positions.
Examples of sugar substituents suitable for the 2'-position, include, but are not limited to: 2'-F, 2'-
OCH3; ("OMe" or "O-methyl"), and 2'-O(CH5)>,OCH3 ("MOE"). In certain embodiments, sugar

substituents at the 2' position is selected from allyl, amino, azido, thio, O-allyl, O-C4-C4q alkyl, O-C4-
C1p substituted alkyl; O- C4-C4g alkoxy; O- C4-C4g substituted alkoxy, OCF3, O(CH5)>SCH3, O(CH>)»-
O-N(Rm)(Rn), and O-CH>-C(=0)-N(Rm)(Rn), where each Rm and Rn is, independently, H or
substituted or unsubstituted C4-Cq alkyl. Examples of sugar substituents at the 5'-position, include,

but are not limited to:, 5-methyl (R or S); 5'-vinyl, and 5'-methoxy. In certain embodiments,
substituted sugars comprise more than one non-bridging sugar substituent, for example, 2'-F-5'-
methyl sugar moieties (see, e.g., PCT International Application WO 2008/101157, for additional 5',
2'-bis substituted sugar moieties and nucleosides).

[0099] Nucleosides comprising 2'-substituted sugar moieties are referred to as 2'-substituted
nucleosides. In certain embodiments, a 2'- substituted nucleoside comprises a 2'-substituent group
selected from halo, allyl, amino, azido, O- C4-Cqg alkoxy; O- C¢-C4q substituted alkoxy, SH, CN,

OCN, CF3, OCF3, O-alkyl, S-alkyl, N(R;)-alkyl; O- alkenyl, S- alkenyl, or N(Ry)-alkenyl; O- alkynyl,
S- alkynyl, N(Rp)-alkynyl; O-alkylenyl-O-alkyl, alkynyl, alkaryl, aralkyl, O-alkaryl, O-aralkyl,
O(CH5)»SCH3, O-(CH5)>-O-N(R)(Ryp) or O-CH»-C(=0)-N(Rm)(R;), where each Ry, and R, is,
independently, H, an amino protecting group or substituted or unsubstituted C4-C4q alkyl. These 2'-

substituent groups can be further substituted with one or more substituent groups independently
selected from hydroxyl, amino, alkoxy, carboxy, benzyl, phenyl, nitro (NO»), thiol, thioalkoxy (S-alkyl),

halogen, alkyl, aryl, alkenyl and alkynyl.

[0100] In certain embodiments, a 2'- substituted nucleoside comprises a 2'-substituent group
selected from F, NH,, Nz, OCF3 O-CH;, O(CHy)3NH,, CH>-CH=CH,, O-CH>-CH=CHo>,
OCH5>CH50CHs3, O(CH»)»SCH3, O-(CH)>-O-N(Rm)(Rp), O(CH»)>O(CH5)oN(CH3)5, and N-substituted
acetamide (O-CHx>-C(=0)-N(Ry)(R;) where each Ry and R, is, independently, H, an amino
protecting group or substituted or unsubstituted C1-Cg alkyl.

[0101] In certain embodiments, a 2'- substituted nucleoside comprises a sugar moiety comprising a
2'-substituent group selected from F, OCF3, O-CH3, OCH>CH>OCH3, O(CH2)2SCH3, O-(CHbo)>-O-
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N(CHa3)», -O(CH2)20(CH»)oN(CH3)», and O-CH»-C(=0)-N(H)CHs.

[0102] In certain embodiments, a 2'- substituted nucleoside comprises a sugar moiety comprising a
2'-substituent group selected from F, O-CH3, and OCH,CH>OCHS;.

[0103] Certain modifed sugar moieties comprise a bridging sugar substituent that forms a second
ring resulting in a bicyclic sugar moiety. In certain such embodiments, the bicyclic sugar moiety
comprises a bridge between the 4' and the 2' furanose ring atoms. Examples of such 4' to 2' sugar
substituents, include, but are not limited to: -[C(Ry)(Rp)ln-, -[C(Ra) (Rp)In-O-, -C(R4Rp)-N(R)-O- or, -
C(R4Rp)-O-N(R)-; 4'-CH»-2', 4'-(CHp)»-2', 4'-(CH)3-2',. 4'-(CH)-0-2' (LNA); 4'-(CHy)-S-2'; 4'-(CHy)»-
O-2' (ENA); 4'-CH(CH4)-O-2 ' (cEt) and 4'-CH(CH>OCHS3)-0O-2', and analogs thereof (see, e.g., U.S.
Patent 7,399,845, issued on July 15, 2008); 4'-C(CH3)(CH3)-O-2' and analogs thereof, (see, e.g.,
WO2009/006478, published January 8, 2009); 4'-CH>-N(OCH3)-2' and analogs thereof (see, e.g.,
WO2008/150729, published December 11, 2008); 4'-CH>-O-N(CH3)-2' (see, e.g., US2004/0171570,
published September 2, 2004); 4'-CH>-O-N(R)-2', and 4'-CH>-N(R)-O-2'-, wherein each R s,
independently, H, a protecting group, or C{-C45 alkyl; 4'-CH,-N(R)-O-2', wherein R is H, C4-C1> alkyl,
or a protecting group (see, U.S. Patent 7,427,672, issued on September 23, 2008); 4'-CH»>-C(H)
(CH»3)-2' (see, e.g., Chattopadhyaya, et al., J. Org. Chem.,2009, 74, 118-134); and 4'-CH»-
C(=CHy)-2' and analogs thereof (see, published PCT International Application WO 2008/154401,
published on December 8, 2008).

[0104] In certain embodiments, such 4' to 2' bridges independently comprise from 1 to 4 linked
groups independently selected from -[C(Rg)(Rp)]i-: -C(Rg)=C(Rp)-, -C(Rg)=N-, -C(=NRy)-, -C(=0)-, -
C(=8)-, -O-,-Si(Ra)z-, -S(=0)x-, and -N(Rg)-;

wherein:
xis 0,1, or 2;
nis1, 2, 3, or4;

each R4 and Ry is, independently, H, a protecting group, hydroxyl, C4-C4o alkyl, substituted C4-C1>
alkyl, C>-C1o alkenyl, substituted C»-C4, alkenyl, C>-Cq5 alkynyl, substituted C»-C45 alkynyl, C5-Cyq
aryl, substituted Cs5-Cog aryl, heterocycle radical, substituted heterocycle radical, heteroaryl,
substituted heteroaryl, C5-C7 alicyclic radical, substituted Cs5-C5 alicyclic radical, halogen, OJ4, NJ4J5,
SJ4, N3, COOJ4, acyl (C(=0)-H), substituted acyl, CN, sulfonyl (S(=0)>-J4), or sulfoxyl (S(=0)-J);
and

each Jq and J, is, independently, H, C4-C45 alkyl, substituted C4-C» alkyl, C»>-C4> alkenyl, substituted
C>-Cqo alkenyl, C»-C45 alkynyl, substituted C»-C45 alkynyl, C5-Coq aryl, substituted Cs5-Coq aryl, acyl
(C(=0)-H), substituted acyl, a heterocycle radical, a substituted heterocycle radical, C4-Cq2
aminoalkyl, substituted C4-C45 aminoalkyl, or a protecting group.

[0105] Nucleosides comprising bicyclic sugar moieties are referred to as bicyclic nucleosides or
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BNAs. Bicyclic nucleosides include, but are not limited to, (A) a-L-Methyleneoxy (4'-CH>-O-2") BNA,
(B) B-D-Methyleneoxy (4'-CH»>-O-2") BNA (also referred to as locked nucleic acid or LNA), (C)
Ethyleneoxy (4'-(CH»)>-O-2"y BNA, (D) Aminooxy (4'-CH>-O-N(R)-2") BNA, (E) Oxyamino (4'-CHo>-
N(R)-O-2") BNA, (F) Methyl(methyleneoxy) (4'-CH(CH3)-O-2") BNA (also referred to as constrained
ethyl or cEt), (G) methylene-thio (4'-CH»>-S-2') BNA, (H) methylene-amino (4'-CH2-N(R)-2") BNA, (l)
methyl carbocyclic (4'-CH>-CH(CHa3)-2") BNA, and (J) propylene carbocyclic (4'-(CH»)3-2") BNA as
depicted below.
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wherein Bx is a nucleobase moiety and R is, independently, H, a protecting group, or C4-C45 alkyl.

[0106] Additional bicyclic sugar moieties are known in the art, for example: Singh et al., Chem.
Commun., 1998, 4, 455-456; Koshkin et al., Tetrahedron, 1998, 54, 3607-3630; Wahlestedt et al.,
Proc. Natl. Acad. Sci. U. S. A., 2000, 97, 5633-5638 ; Kumar et al., Bioorg. Med. Chem. Lett., 1998,
8, 2219-2222; Singh et al., J. Org. Chem., 1998, 63, 10035-10039; Srivastava et al., J. Am. Chem.
Soc., 129(26) 8362-8379 (Jul. 4, 2007); 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; U.S. Patent Nos. 7,053,207, 6,268,490, 6,770,748, 6,794,499, 7,034,133, 6,525,191,
6,670,461, and 7,399,845, WO 2004/106356, WO 1994/14226, WO 2005/021570, and WO
2007/134181; U.S. Patent Publication Nos. US2004/0171570, US2007/0287831, and
US2008/0039618; U.S. Patent Serial Nos. 12/129,154, 60/989,574, 61/026,995, 61/026,998,
61/056,564, 61/086,231, 61/097,787, and 61/099,844; and PCT International Applications Nos.
PCT/US2008/064591, PCT/US2008/066154, and PCT/US2008/068922.

[0107] In certain embodiments, bicyclic sugar moieties and nucleosides incorporating such bicyclic
sugar moieties are further defined by isomeric configuration. For example, a nucleoside comprising
a 4'-2' methylene-oxy bridge, may be in the a-L configuration or in the B-D configuration. Previously,
a-L-methyleneoxy (4'-CH»-O-2") bicyclic nucleosides have been incorporated into antisense

oligonucleotides that showed antisense activity (Frieden et al., Nucleic Acids Research, 2003, 21,
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6365-6372).

[0108] In certain embodiments, substituted sugar moieties comprise one or more non-bridging sugar
substituent and one or more bridging sugar substituent (e.g., 5'-substituted and 4'-2' bridged
sugars), (see, PCT International Application WO 2007/134181, published on 11/22/07, wherein LNA
is substituted with, for example, a 5'-methyl or a 5'-vinyl group).

[0109] In certain embodiments, modified sugar moieties are sugar surrogates. In certain such
embodiments, the oxygen atom of the naturally occuring sugar is substituted, e.g., with a sulfur,
carbon or nitrogen atom. In certain such embodiments, such modified sugar moiety also comprises
bridging and/or non-bridging substituents as described above. For example, certain sugar surogates
comprise a 4'-sulfur atom and a substitution at the 2'-position (see, e.g., published U.S. Patent
Application US2005/0130923, published on June 16, 2005) and/or the 5' position. By way of
additional example, carbocyclic bicyclic nucleosides having a 4'-2' bridge have been described (see,
e.g., Freier et al.,, Nucleic Acids Research, 1997, 25(22), 4429-4443 and Albaek et al., J. Org.
Chem., 2006, 71, 7731-7740).

[0110] In certain embodiments, sugar surrogates comprise rings having other than 5-atoms. For
example, in certain embodiments, a sugar surrogate comprises a six-membered tetrahydropyran.
Such tetrahydropyrans may be further modified or substituted. Nucleosides comprising such
modified tetrahydropyrans include, but are not limited to, hexitol nucleic acid (HNA), anitol nucleic
acid (ANA), manitol nucleic acid (MNA) (see Leumann, CJ. Bioorg. & Med. Chem. (2002) 10:841-

854), fluoro HNA (F-HNA), and those compounds having Formula VII:
9 g,

- q
T3—0 o 3
47 Yy

dg Bx

0
/R R
Ty

Vit
wherein independently for each of said at least one tetrahydropyran nucleoside analog of Formula

VII:
Bx is a nucleobase moiety;

T3 and T4 are each, independently, an internucleoside linking group linking the tetrahydropyran
nucleoside analog to the antisense compound or one of T3 and T4 is an internucleoside linking group
linking the tetrahydropyran nucleoside analog to the antisense compound and the other of T3 and Ty4
is H, a hydroxyl protecting group, a linked conjugate group, or a 5' or 3'-terminal group; g1, 92, Qs,
d4, 05, dg and g7 are each, independently, H, C{-Cg alkyl, substituted C4-Cg alkyl, C>-Cg alkenyl,
substituted C»-Cg alkenyl, C»-Cg alkynyl, or substituted C»-Cg alkynyl; and

each of Ry and Ry is independently selected from among: hydrogen, halogen, substituted or
unsubstituted alkoxy, NJ4Jo, SJq, N3, OC(=X)Jq, OC(=X)NJ1Js, NJ3C(=X)NJ4Jo, and CN, wherein X is
O, Sor NJq, and each Jq, Jo, and J3 is, independently, H or C4-Cg alkyl.
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[0111] In certain embodiments, modified nucleosides are modified THP nucleosides of Formula VI
wherein q1, 92, 93, 94, 45, 9g and g7 are each H. In certain embodiments, at least one of g4, qo, qa,

d4, 05, dg and q7 is other than H. In certain embodiments, at least one of q4, g, 43, 94, 95, g and gy

is methyl. In certain embodiments, modified nucleosides are THP nucleosides of Formula VI
wherein one of Ry and Ry is F. In certain embodiments, R4 is fluoro and Ry is H, R4 is methoxy and

R, is H, and R4 is methoxyethoxy and R» is H.

[0112] Many other bicyclic and tricyclic sugar and sugar surrogate ring systems are known in the art
that can be used to modify nucleosides (see, e.g., review article: Leumann, J. C, Bioorganic &
Medicinal Chemistry, 2002, 10, 841-854).

[0113] In certain embodiments, sugar surrogates comprise rings having more than 5 atoms and
more than one heteroatom. For example nucleosides comprising morpholino sugar moieties and
their use in oligomeric compounds has been reported (see for example: Braasch et al., Biochemistry,
2002, 41, 4503-4510; and U.S. Patents 5,698,685; 5,166,315; 5,185,444; and 5,034,506). As used
here, the term "morpholino" means a sugar surrogate having the following structure:
E_O‘\:OjBx

N

vy

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

[0114] Combinations of modifications are also disclosed without limitation, such as 2'-F-5'-methyl
substituted nucleosides (see PCT International Application WO 2008/101157 Published on 8/21/08
for other disclosed 5', 2'-bis substituted nucleosides) and replacement of the ribosyl ring oxygen
atom with S and further substitution at the 2'-position (see published U.S. Patent Application
US2005-0130923, published on June 16, 2005) or alternatively 5'-substitution of a bicyclic nucleic
acid (see PCT International Application WO 2007/134181, published on 11/22/07 wherein a 4'-CH»-
O-2' bicyclic nucleoside is further substituted at the 5' position with a 5-methyl or a 5'-vinyl group).
The synthesis and preparation of carbocyclic bicyclic nucleosides along with their oligomerization
and biochemical studies have also been described (see, e.g., Srivastava et al., J. Am. Chem. Soc.
2007, 129(26), 8362-8379).

Certain Nucleobases

[0115] In certain embodiments, nucleosides of use in the present invention comprise one or more
unmodified nucleobases. In certain embodiments, nucleosides of use in the present invention
comprise one or more modifed nucleobases.

[0116] In certain embodiments, modified nucleobases are selected from: universal bases,
hydrophobic bases, promiscuous bases, size-expanded bases, and fluorinated bases as defined
herein. 5-substituted pyrimidines, 6-azapyrimidines and N-2, N-6 and O-6 substituted purines,
including 2-aminopropyladenine, 5-propynyluracil; 5-propynylcytosine; 5-hydroxymethyl cytosine,
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xanthine, hypoxanthine, 2-aminoadenine, 6-methyl and other alkyl derivatives of adenine and
guanine, 2-propyl and other alkyl derivatives of adenine and guanine, 2-thiouracil, 2-thiothymine and
2-thiocytosine, 5-halouracil and cytosine, 5-propynyl (-C=C-CHs) uracil and cytosine and other

alkynyl derivatives of pyrimidine bases, 6-azo uracil, cytosine and thymine, 5-uracil (pseudouracil), 4-
thiouracil, 8-halo, 8-amino, 8-thiol, 8-thiocalkyl, 8-hydroxyl and other 8-substituted adenines and
guanines, 5-halo particularly 5-bromo, 5-trifluoromethyl and other 5-substituted uracils and
cytosines, 7-methylguanine and 7-methyladenine, 2-F-adenine, 2-amino-adenine, 8-azaguanine and
8-azaadenine, 7-deazaguanine and 7-deazaadenine, 3-deazaguanine and 3-deazaadenine,
universal bases, hydrophobic bases, promiscuous bases, size-expanded bases, and fluorinated
bases as defined herein. Further modified nucleobases include tricyclic pyrimidines such as
phenoxazine cytidine([5,4-b][1,4]benzoxazin-2(3H)-one), phenothiazine cytidine (1H-pyrimido[5,4-b]
[1,4]benzothiazin-2(3H)-one), G-clamps such as a substituted phenoxazine cytidine (e.g. 9-(2-
aminoethoxy)-H-pyrimido[5,4-b][1,4]benzoxazin-2(3H)-one), carbazole cytidine (2H-pyrimido[4,5-
blindol-2-one), pyridoindole cytidine (H-pyrido[3',2":4,5]pyrrolo[2,3-d]pyrimidin-2-one). Modified
nucleobases may also include those in which the purine or pyrimidine base is replaced with other
heterocycles, for example 7-deaza-adenine, 7-deazaguanosine, 2-aminopyridine and 2-pyridone.
Further nucleobases include those disclosed in United States Patent No. 3,687,808, those disclosed
in The Concise Encyclopedia Of Polymer Science And Engineering, Kroschwitz, J.1., Ed., John Wiley
& Sons, 1990, 858-859; those disclosed by Englisch et al., Angewandte Chemie, International
Edition, 1991, 30, 613; and those disclosed by Sanghvi, Y.S., Chapter 15, Antisense Research and
Applications, Crooke, S.T. and Lebleu, B., Eds., CRC Press, 1993, 273-288.

[0117] Representative United States patents that teach the preparation of certain of the above noted
modified nucleobases as well as other modified nucleobases include without limitation, U.S.
3,687,808; 4,845,205; 5,130,302; 5,134,066; 5,175,273; 5,367,066; 5,432,272; 5,457,187;
5,459,255; 5,484,908; 5,502,177; 5,525,711; 5,552,540; 5,587,469; 5,594,121; 5,596,091;
5,614,617; 5,645,985; 5,681,941, 5,750,692; 5,763,588; 5,830,653 and 6,005,096, certain of which
are commonly owned with the instant application.

Certain Internucleoside Linkages

[0118] The present invention relates to oligomeric compounds comprising linked nucleosides. In
such embodiments, nucleosides may be linked together using any internucleoside linkage. The two
main classes of internucleoside linking groups are defined by the presence or absence of a
phosphorus atom. Representative phosphorus containing internucleoside linkages include, but are
not limited to, phosphodiesters (P=0), phosphotriesters, methylphosphonates, phosphoramidate,
and phosphorothioates (P=S). Representative non-phosphorus containing internucleoside linking
groups include, but are not limited to, methylenemethylimino (-CH,-N(CHs3)-O-CH>-), thiodiester (-O-
C(0)-S-), thionocarbamate (-O-C(O)(NH)-S-); siloxane (-O-Si(H)>-O-); and N,N'-dimethylhydrazine (-
CH>-N(CHa3)-N(CHa1)-). Modified linkages, compared to natural phosphodiester linkages, can be used
to alter, typically increase, nuclease resistance of the oligomeric compound. In certain embodiments,
internucleoside linkages having a chiral atom can be prepared as a racemic mixture, or as separate
enantiomers. Representative chiral linkages include, but are not limited to, alkylphosphonates and
phosphorothioates. Methods of preparation of phosphorous-containing and non-phosphorous-
containing internucleoside linkages are well known to those skilled in the art.
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[0119] The oligonucleotides described herein contain one or more asymmetric centers and thus give
rise to enantiomers, diastereomers, and other stereoisomeric configurations that may be defined, in
terms of absolute stereochemistry, as (R) or (S), a or  such as for sugar anomers, or as (D) or (L)
such as for amino acids etc. Included in the antisense compounds disclosed herein are all such
possible isomers, as well as their racemic and optically pure forms.

[0120] Neutral internucleoside linkages include without limitation, phosphotriesters,
methylphosphonates, MMI (3'-CH>-N(CH3)-0-5"), amide-3 (3'-CH»-C(=0)-N(H)-5"), amide-4 (3'-CH»-
N(H)-C(=0)-5"), formacetal (3'-O-CH>-O-5"), and thioformacetal (3'-S-CH,-O-5"). Further neutral
internucleoside linkages include nonionic linkages comprising siloxane (dialkylsiloxane), carboxylate
ester, carboxamide, sulfide, sulfonate ester and amides (See for example: Carbohydrate
Modifications in Antisense Research; Y.S. Sanghvi and P.D. Cook, Eds., ACS Symposium Series 580;
Chapters 3 and 4, 40-65). Further neutral internucleoside linkages include nonionic linkages
comprising mixed N, O, S and CH, component parts.

Certain Motifs

[0121] The present invention relates to oligomeric compounds comprising oligonucleotides. In
certain embodiments, such oligonucleotides comprise one or more chemical modification. In certain
embodiments, chemically modified oligonucleotides comprise one or more modified nucleosides. In
certain embodiments, chemically modified oligonucleotides comprise one or more modified
nucleosides comprising modified sugars. In certain embodiments, chemically modified
oligonucleotides comprise one or more modified nucleosides comprising one or more modified
nucleobases. In certain embodiments, chemically modified oligonucleotides comprise one or more
modified internucleoside linkages. In certain embodiments, the chemically modifications (sugar
modifications, nucleobase modifications, and/or linkage modifications) define a pattern or motif. In
certain embodiments, the patterns of chemical modifications of sugar moieties, internucleoside
linkages, and nucleobases are each independent of one another. Thus, an oligonucleotide may be
described by its sugar modification motif, internucleoside linkage motif and/or nucleobase
modification motif (as used herein, nucleobase modification motif describes the chemical
modifications to the nucleobases independent of the sequence of nucleobases).

Certain sugar motifs

[0122] In certain embodiments, oligonucleotides comprise one or more type of modified sugar
moieties and/or naturally occurring sugar moieties arranged along an oligonucleotide or region
thereof in a defined pattern or sugar modification motif. Such motifs may include any of the sugar
modifications discussed herein and/or other known sugar modifications.

[0123] In certain embodiments, the oligonucleotides comprise or consist of a region having a
gapmer sugar modification motif, which comprises two external regions or "wings" and an internal
region or "gap." The three regions of a gapmer motif (the 5'-wing, the gap, and the 3'-wing) form a
contiguous sequence of nucleosides wherein at least some of the sugar moieties of the nucleosides
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of each of the wings differ from at least some of the sugar moieties of the nucleosides of the gap.
Specifically, at least the sugar moieties of the nucleosides of each wing that are closest to the gap
(the 3'-most nucleoside of the 5'-wing and the 5'-most nucleoside of the 3'-wing) differ from the
sugar moiety of the neighboring gap nucleosides, thus defining the boundary between the wings and
the gap. In certain embodiments, the sugar moieties within the gap are the same as one another. In
certain embodiments, the gap includes one or more nucleoside having a sugar moiety that differs
from the sugar moiety of one or more other nucleosides of the gap. In certain embodiments, the
sugar modification motifs of the two wings are the same as one another (symmetric gapmer). In
certain embodiments, the sugar modification motifs of the 5'-wing differs from the sugar modification
motif of the 3'-wing (asymmetric gapmer). In certain embodiments, oligonucleotides comprise 2'-
MOE modified nucleosides in the wings and 2'-F modified nucleosides in the gap.

[0124] In certain embodiments, oligonucleotides are fully modified. In certain such embodiments,
oligonucleotides are uniformly modified. In certain embodiments, oligonucleotides are uniform 2'-
MOE. In certain embodiments, oligonucleotides are uniform 2'-F. In certain embodiments,
oligonucleotides are uniform morpholino. In certain embodiments, oligonucleotides are uniform BNA.
In certain embodiments, oligonucleotides are uniform LNA. In certain embodiments, oligonucleotides
are uniform cEt.

[0125] In certain embodiments, oligonucleotides comprise a uniformly modified region and additional
nucleosides that are unmodified or differently modified. In certain embodiments, the uniformly
modified region is at least 5, 10, 15, or 20 nucleosides in length. In certain embodiments, the uniform
region is a 2'-MOE region. In certain embodiments, the uniform region is a 2'-F region. In certain
embodiments, the uniform region is a morpholino region. In certain embodiments, the uniform region
is a BNA region. In certain embodiments, the uniform region is a LNA region. In certain
embodiments, the uniform region is a cEt region.

[0126] In certain embodiments, the oligonucleotide does not comprise more than 4 contiguous
unmodified 2'-deoxynucleosides. In certain circumstances, antisesense oligonucleotides comprising
more than 4 contiguous 2'-deoxynucleosides activate RNase H, resulting in cleavage of the target
RNA. In certain embodiments, such cleavage is avoided by not having more than 4 contiguous 2'-
deoxynucleosides, for example, where alteration of splicing and not cleavage of a target RNA is
desired.

Certain Intemucleoside Linkage Motifs

[0127] In certain embodiments, oligonucleotides comprise modified internucleoside linkages
arranged along the oligonucleotide or region thereof in a defined pattern or modified internucleoside
linkage motif. In certain embodiments, internucleoside linkages are arranged in a gapped motif, as
described above for sugar modification motif. In such embodiments, the internucleoside linkages in
each of two wing regions are different from the internucleoside linkages in the gap region. In certain
embodiments the internucleoside linkages in the wings are phosphodiester and the internucleoside
linkages in the gap are phosphorothioate. The sugar modification motif is independently selected, so
such oligonucleotides having a gapped internucleoside linkage motif may or may not have a gapped
sugar modification motif and if it does have a gapped sugar motif, the wing and gap lengths may or
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may not be the same.

[0128] In certain embodiments, oligonucleotides comprise a region having an alternating
internucleoside linkage motif. In certain embodiments, oligonucleotides of use in the present
invention comprise a region of uniformly modified internucleoside linkages. In certain such
embodiments, the oligonucleotide comprises a region that is uniformly linked by phosphorothioate
internucleoside linkages. In certain embodiments, the oligonucleotide is uniformly linked by
phosphorothioate. In certain embodiments, each internucleoside linkage of the oligonucleotide is
selected from phosphodiester and phosphorothioate. In certain embodiments, each internucleoside
linkage of the oligonucleotide is selected from phosphodiester and phosphorothioate and at least
one internucleoside linkage is phosphorothioate.

[0129] In certain embodiments, the oligonucleotide comprises at least 6 phosphorothioate
internucleoside linkages. In certain embodiments, the oligonucleotide comprises at least 8
phosphorothioate internucleoside linkages. In certain embodiments, the oligonucleotide comprises at
least 10 phosphorothioate internucleoside linkages. In certain embodiments, the oligonucleotide
comprises at least one block of at least 6 consecutive phosphorothioate internucleoside linkages. In
certain embodiments, the oligonucleotide comprises at least one block of at least 8 consecutive
phosphorothioate internucleoside linkages. In certain embodiments, the oligonucleotide comprises at
least one block of at least 10 consecutive phosphorothioate internucleoside linkages. In certain
embodiments, the oligonucleotide comprises at least block of at least one 12 consecutive
phosphorothioate internucleoside linkages. In certain such embodiments, at least one such block is
located at the 3' end of the oligonucleotide. In certain such embodiments, at least one such block is
located within 3 nucleosides of the 3' end of the oligonucleotide.

Certain Nucleobase Modification Motifs

[0130] In certain embodiments, oligonucleotides comprise chemical modifications to nucleobases
arranged along the oligonucleotide or region thereof in a defined pattern or nucleobases
modification motif. In certain such embodiments, nucleobase modifications are arranged in a gapped
motif. In certain embodiments, nucleobase modifications are arranged in an alternating motif. In
certain embodiments, each nucleobase is modified. In certain embodiments, none of the
nucleobases is chemically modified.

[0131] In certain embodiments, oligonucleotides comprise a block of modified nucleobases. In
certain such embodiments, the block is at the 3'-end of the oligonucleotide. In certain embodiments
the block is within 3 nucleotides of the 3'-end of the oligonucleotide. In certain such embodiments,
the block is at the 5'-end of the oligonucleotide. In certain embodiments the block is within 3
nucleotides of the 5'-end of the oligonucleotide.

[0132] In certain embodiments, nucleobase modifications are a function of the natural base at a
particular position of an oligonucleotide. For example, in certain embodiments each purine or each
pyrimidine in an oligonucleotide is modified. In certain embodiments, each adenine is modified. In
certain embodiments, each guanine is modified. In certain embodiments, each thymine is modified.
In certain embodiments, each cytosine is modified. In certain embodiments, each uracil is modified.
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[0133] In certain embodiments, some, all, or none of the cytosine moieties in an oligonucleotide are
5-methyl cytosine moieties. Herein, 5-methyl cytosine is not a "modified nucleobase." Accordingly,
unless otherwise indicated, unmodified nucleobases include both cytosine residues having a 5 -
methyl and those lacking a 5 methyl. In certain embodiments, the methylation state of all or some
cytosine nucleobases is specified.

Certain Overall Lengths

[0134] The invention relates to modified oligonucleotides consisting of 8 to 30 linked nucleosides. In
certain embodiments, the present disclosure relates to oligomeric compounds including
oligonucleotides of any of a variety of ranges of lengths. In certain embodiments, the disclosure
relates to oligomeric compounds or oligonucleotides consisting of X to Y linked nucleosides, where X
represents the fewest number of nucleosides in the range and Y represents the largest number of
nucleosides in the range. In certain such embodiments, X and Y are each independently selected
from 8, 9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47, 48, 49, and 50; provided that X<Y. For example,
in certain embodiments, the disclosure relates to oligomeric compounds which comprise
oligonucleotides consisting of 8 t0 9, 8 to 10, 8 to 11, 8 to 12, 8 to 13, 8 to 14, 8 to 15, 8 to 16, 8 to
17,8 to 18, 8 to 19, 8 to 20, 8 to 21, 8 to 22, 8 to 23, 8 to 24, 8 to 25, 8 to 26, 8 to 27, 8 t0 28, 8 to
29,8t030,9t010,9t011,91t012,9t0 13,9t0 14,910 15,910 16,9t0 17,910 18,9t0 19,9 to
20,9to 21,910 22,9 to 23, 9 to 24, 9 to 25, 9 to 26, 9 to 27, 9 to 28, 9 to 29, 9to 30, 10 to 11, 10 to
12,10 to 13,10 to 14, 10 to 15, 10 to 16, 10to 17, 10 to 18, 10 to 19, 10 to 20, 10 to 21, 10 to 22,
10 to 23, 10 to 24, 10 to 25, 10 to 26, 10 to 27, 10 to 28, 10 to 29, 10 to 30, 11 to 12, 11 to 13, 11 to
14,11 to 15, 11 to 16, 11 to 17, 11 to 18, 11 to 19, 11 to 20, 11 to 21, 11 to 22, 11 to 23, 11 to 24, 11
to 25, 11 to 26, 11 to 27, 11 to 28, 11 to 29, 11 to 30, 12 to 13, 12t0 14, 12to 15, 12 t0 16, 12 to 17,
1210 18,12t0 19, 12 to 20, 12 t0 21, 12 t0 22, 12 t0 23, 12 to 24, 12 to 25, 12 t0 26, 12 to 27, 12 to
28,12 t0 29, 12 to 30, 13 to 14, 13 to 15, 13 to 16, 13 to 17, 13 to 18, 13 to 19, 13 to 20, 13 to 21,
13 t0 22, 13 to 23, 13 to 24, 13 to 25, 13 to 26, 13 t0 27, 13 to 28, 13 t0 29, 13 to 30, 14 to 15, 14 to
16, 14 to 17, 14 t0 18, 14 to 19, 14 to 20, 14 to 21, 14 to 22, 14 to 23, 14 to 24, 14 to 25, 14 to 26,
14 to 27, 14 to 28, 14 t0 29, 14 t0 30, 15t0 16, 15t0 17, 15t0 18, 15t0 19, 1510 20, 15t0 21, 15 to
22,15 to 23, 15 to 24, 15 to 25, 15 to 26, 15 to 27, 15 to 28, 15 to 29, 15 to 30, 16 to 17, 16 to 18,
16 to 19, 16 to 20, 16 to 21, 16 to 22, 16 to 23, 16 to 24, 16 to 25, 16 to 26, 16 to 27, 16 to 28, 16 to
29,16 to 30, 17 to 18, 17 to 19, 17 to 20, 17 to 21, 17 to 22, 17 to 23, 17 to 24, 17 to 25, 17 to 26,
17 to 27, 17 to 28, 17 to 29, 17 to 30, 18 to 19, 18 to 20, 18 to 21, 18 to 22, 18 to 23, 18 to 24, 18 to
25,18 to 26, 18 to 27, 18 to 28, 18 to 29, 18 to 30, 19 to 20, 19 to 21, 19 to 22, 19 to 23, 19 to 24,
19 to 25, 19 to 26, 19 to 29, 19 to 28, 19 to 29, 19 to 30, 20 to 21, 20 to 22, 20 to 23, 20 to 24, 20 to
25, 20 to 26, 20 to 27, 20 to 28, 20 to 29, 20 to 30, 21 to 22, 21 to 23, 21 to 24, 21 to 25, 21 to 26,
21 to 27, 21 to 28, 21 to 29, 21 to 30, 22 to 23, 22 to 24, 22 to 25, 22 to 26, 22 to 27, 22 to 28, 22 to
29, 22 to 30, 23 to 24, 23 to 25, 23 to 26, 23 to 27, 23 to 28, 23 to 29, 23 to 30, 24 to 25, 24 to 26,
24 t0 27, 24 to 28, 24 to0 29, 24 to 30, 25 to 26, 25 to 27, 25 to 28, 25 to 29, 25 to 30, 26 to 27, 26 to
28, 26 to 29, 26 to 30, 27 to 28, 27 to 29, 27 to 30, 28 to 29, 28 to 30, or 29 to 30 linked nucleosides.
In embodiments where the number of nucleosides of an oligomeric compound or oligonucleotide is
limited, whether to a range or to a specific number, the oligomeric compound or oligonucleotide may,
nonetheless further comprise additional other substituents. For example, an oligonucleotide
comprising 8-30 nucleosides excludes oligonucleotides having 31 nucleosides, but, unless otherwise
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indicated, such an oligonucleotide may further comprise, for example one or more conjugates,
terminal groups, or other substituents. In certain embodiments, a gapmer oligonucleotide has any of
the above lengths.

[0135] One of skill in the art will appreciate that certain lengths may not be possible for certain
motifs. For example: a gapmer having a 5'-wing region consisting of four nucleotides, a gap
consisting of at least six nucleotides, and a 3'-wing region consisting of three nucleotides cannot
have an overall length less than 13 nucleotides. Thus, one would understand that the lower length
limit is 13 and that the limit of 10 in "10-20" has no effect in that embodiment.

[0136] Further, where an oligonucleotide is described by an overall length range and by regions
having specified lengths, and where the sum of specified lengths of the regions is less than the
upper limit of the overall length range, the oligonucleotide may have additional nucleosides, beyond
those of the specified regions, provided that the total number of nucleosides does not exceed the
upper limit of the overall length range. For example, an oligonucleotide consisting of 20-25 linked
nucleosides comprising a 5'-wing consisting of 5 linked nucleosides; a 3'-wing consisting of 5 linked
nucleosides and a central gap consisting of 10 linked nucleosides (5+5+10=20) may have up to 5
nucleosides that are not part of the 5'-wing, the 3'-wing, or the gap (before reaching the overall
length limitation of 25). Such additional nucleosides may be 5' of the 5'-wing and/or 3' of the 3' wing.

Certain Oligonucleotides

[0137] In certain embodiments, oligonucleotides of use in the present invention are characterized by
their sugar motif, internucleoside linkage motif, nucleobase modification motif and overall length. In
certain embodiments, such parameters are each independent of one another. Thus, each
internucleoside linkage of an oligonucleotide having a gapmer sugar motif may be modified or
unmodified and may or may not follow the gapmer modification pattern of the sugar modifications.
Thus, the internucleoside linkages within the wing regions of a sugar-gapmer may be the same or
different from one another and may be the same or different from the internucleoside linkages of the
gap region. Likewise, such sugar-gapmer oligonucleotides may comprise one or more modified
nucleobase independent of the gapmer pattern of the sugar modifications. Herein if a description of
an oligonucleotide or oligomeric compound is silent with respect to one or more parameter, such
parameter is not limited. Thus, an oligomeric compound described only as having a gapmer sugar
motif without further description may have any length, internucleoside linkage motif, and nucleobase
modification motif. Unless otherwise indicated, all chemical modifications are independent of
nucleobase sequence.

Certain Conjugate Groups

[0138] In certain embodiments, oligomeric compounds are modified by attachment of one or more
conjugate groups. In general, conjugate groups modify one or more properties of the attached
oligomeric compound including but not limited to pharmacodynamics, pharmacokinetics, stability,
binding, absorption, cellular distribution, cellular uptake, charge and clearance. Conjugate groups
are routinely used in the chemical arts and are linked directly or via an optional conjugate linking
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moiety or conjugate linking group to a parent compound such as an oligomeric compound, such as
an oligonucleotide. Conjugate groups includes without limitation, intercalators, reporter molecules,
polyamines, polyamides, polyethylene glycols, thioethers, polyethers, cholesterols, thiocholesterols,
cholic acid moieties, folate, lipids, phospholipids, biotin, phenazine, phenanthridine, anthraquinone,
adamantane, acridine, fluoresceins, rhodamines, coumarins and dyes. Certain conjugate groups
have been described previously, for example: cholesterol moiety (Letsinger et al., Proc. Natl. Acad.
Sci. USA, 1989, 86, 6553-6556), cholic acid (Manoharan et al., Bioorg. Med. Chem. Let., 1994, 4,
1053-1060), a thioether, e.g., hexyl-S-tritylthiol (Manoharan et al., Ann. N.Y. Acad. Sci., 1992, 660,
306-309; Manoharan et al., Bioorg. Med. Chem. Let., 1993, 3, 2765-2770), a thiocholesterol
(Oberhauser et al., Nucl. Acids Res., 1992, 20, 533-538), an aliphatic chain, e.g., do-decan-diol or
undecyl residues (Saison-Behmoaras et al., EMBO J., 1991, 10, 1111-1118; Kabanov et al., FEBS
Lett., 1990, 259, 327-330; Svinarchuk et al., Biochimie, 1993, 75, 49-54), a phospholipid, e.g., di-
hexadecyl-rac-glycerol or triethyllammonium 1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate
(Manoharan et al., Tetrahedron Lett., 1995, 36, 3651-3654; Shea et al., Nucl. Acids Res., 1990, 18,
3777-3783), a polyamine or a polyethylene glycol chain (Manoharan et al.,, Nucleosides &
Nucleotides, 1995, 14, 969-973), or adamantane acetic acid (Manoharan et al., Tetrahedron Lett.,
1995, 36, 3651-3654), a palmityl moiety (Mishra et al., Biochim. Biophys. Acta, 1995, 1264, 229-
237), or an octadecylamine or hexylamino-carbonyl-oxycholesterol moiety (Crooke et al., J.
Pharmacol. Exp. Ther., 1996, 277, 923-937).

[0139] In certain embodiments, a conjugate group comprises an active drug substance, for example,
aspirin, warfarin, phenylbutazone, ibuprofen, suprofen, fen-bufen, ketoprofen, (S)-(+)-pranoprofen,
carprofen, dansylsarcosine, 2,3,5-triiodobenzoic acid, flufenamic acid, folinic acid, a
benzothiadiazide, chlorothiazide, a diazepine, indo-methicin, a barbiturate, a cephalosporin, a sulfa
drug, an antidiabetic, an antibacterial or an antibiotic.

[0140] In certain embodiments, conjugate groups are directly attached to oligonucleotides in
oligomeric compounds. In certain embodiments, conjugate groups are attached to oligonucleotides
by a conjugate linking group. In certain such embodiments, conjugate linking groups, including, but
not limited to, bifunctional linking moieties such as those known in the art are amenable to the
compounds disclosed herein. Conjugate linking groups are useful for attachment of conjugate
groups, such as chemical stabilizing groups, functional groups, reporter groups and other groups to
selective sites in a parent compound such as for example an oligomeric compound. In general a
bifunctional linking moiety comprises a hydrocarbyl moiety having two functional groups. One of the
functional groups is selected to bind to a parent molecule or compound of interest and the other is
selected to bind essentially any selected group such as chemical functional group or a conjugate
group. In some embodiments, the conjugate linker comprises a chain structure or an oligomer of
repeating units such as ethylene glycol or amino acid units. Examples of functional groups that are
routinely used in a bifunctional linking moiety include, but are not limited to, electrophiles for reacting
with nucleophilic groups and nucleophiles for reacting with electrophilic groups. In some
embodiments, bifunctional linking moieties include amino, hydroxyl, carboxylic acid, thiol,
unsaturations (e.g., double or triple bonds), and the like.

[0141] Some nonlimiting examples of conjugate linking moieties include pyrrolidine, 8-amino-3,6-
dioxaoctanoic acid (ADO), succinimidyl 4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC)
and 6-aminohexanoic acid (AHEX or AHA). Other linking groups include, but are not limited to,
substituted C4-Cqg alkyl, substituted or unsubstituted C»-Cq alkenyl or substituted or unsubstituted
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Co-Cq9 alkynyl, wherein a nonlimiting list of preferred substituent groups includes hydroxyl, amino,
alkoxy, carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen, alkyl, aryl, alkenyl and alkynyl.

[0142] Conjugate groups may be attached to either or both ends of an oligonucleotide (terminal
conjugate groups) and/or at any internal position.

[0143] In certain embodiments, conjugate groups are at the 3'-end of an oligonucleotide of an
oligomeric compound. In certain embodiments, conjugate groups are near the 3'-end. In certain
embodiments, conjugates are attached at the 3'end of an oligomeric compound, but before one or
more terminal group nucleosides. In certain embodiments, conjugate groups are placed within a
terminal group.

In certain embodiments, the present invention relates to oligomeric compounds. In certain
embodiments, oligomeric compounds comprise an oligonucleotide. In certain embodiments, an
oligomeric compound comprises an oligonucleotide and one or more conjugate and/or terminal
groups. Such conjugate and/or terminal groups may be added to oligonucleotides having any of the
chemical motifs discussed above. Thus, for example, an oligomeric compound comprising an
oligonucleotide having region of alternating nucleosides may comprise a terminal group.

Antisense Compounds

[0144] In certain embodiments, oligomeric compounds of the present disclosure are antisense
compounds. Such antisense compounds are capable of hybridizing to a target nucleic acid, resulting
in at least one antisense activity. In certain embodiments, antisense compounds specifically hybridize
to one or more target nucleic acid. In certain embodiments, a specifically hybridizing antisense
compound has a nucleobase sequence comprising a region having sufficient complementarity to a
target nucleic acid to allow hybridization and result in antisense activity and insufficient
complementarity to any non-target so as to avoid non-specific hybridization to any non-target nucleic
acid sequences under conditions in which specific hybridization is desired (e.g., under physiological
conditions for in vivo or therapeutic uses, and under conditions in which assays are performed in the
case of in vitro assays).

[0145] The oligonucleotides of use in the invention are at least 90% complementary to the target
nucleic acid. In certain embodiments, the present invention relates to antisense compounds
comprising oligonucleotides that are fully complementary to the target nucleic acid over the entire
length of the oligonucleotide. In certain embodiments of the invention, oligonucleotides are 99%
complementary to the target nucleic acid. In certain embodiments of the invention, oligonucleotides
are 95% complementary to the target nucleic acid.

[0146] In certain embodiments of the disclosure, such oligonucleotides are 85% complementary to
the target nucleic acid. In certain embodiments of the disclosure, such oligonucleotides are 80%
complementary to the target nucleic acid. In certain embodiments of the disclosure, an antisense
compound comprises a region that is fully complementary to a target nucleic acid and is at least 80%
complementary to the target nucleic acid over the entire length of the oligonucleotide. In certain such
embodiments, the region of full complementarity is from 6 to 14 nucleobases in length.
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[0147] In certain embodiments antisense compounds and antisense oligonucleotides comprise
single-strand compounds. In certain embodiments antisense compounds and antisense
oligonucleotides comprise double-strand compounds.

Certain Pathways and Mechanisms Associated With Neuronal ceroid lipofuscinoses

[0148] Neuronal ceroid lipofuscinoses (NCL) is the general name for a family of neurodegenerative
disorders that result from excessive accumulation of lipopigments, e.g. lipofuscin, in the body's
tissues. Juvenile neuronal ceroid lipofuscinosis (JNCL), also known as Batten Disease, is the most
common of the NCL disorders. In certain embodiments, JNCL onset occurs between five and eight
years of age and symptoms include progressive loss of motor function, seizures, vision loss, and
loss of cognitive function, resulting in death before age 30.

[0149] UNCL is an autosomal recessive disorder caused by mutations of the CLN3 gene.
Approximately 80% of JNCL cases result from a particular deletion of the CLN3 gene spanning
exons 7 and 8 (CLN3A78). In certain embodiments, the CLN3A78 deletion causes a frameshift that
results in a premature stop codon in exon 9. In certain embodiments, the truncated protein product
of CLN3A78 is 33% of the length of the wild type CLN3 protein. In certain embodiments, the
truncated protein product of CLN3A78 is non-functional. In certain embodiments, the truncated
protein product of CLN3A78 is partially functional.

[0150] In certain embodiments, antisense oligonucleotides complementary to the mutant CLN3A78
transcript eliminate the frameshift that results in a premature stop codon in exon 9. In certain
embodiments, for example, antisense oligonucleotides complementary to the mutant CLN3A78
transcript produce CLN3A78 mRNA having exons downstream of exon 9. For example, in certain
embodiments, antisense oligonucleotides complementary to the mutant CLN3A78 transcript produce
CLN3A78 mRNA having exons 10 and/or 11. In certain embodiments, for example, antisense
oligonucleotides complementary to the mutant CLN3A78 transcript produce a partially deleted , but
still functional CLN3A78 protein.

[0151] In certain embodiments, antisense oligonucleotides complementary to exon 6 of a CLN3A78
transcript induces skipping of exon 6 and eliminates the frameshift in CLN3A478 pre-mRNA that
results in a premature stop codon in exon 9. In such embodiments, oligonucleotides complementary
to exon 6 of a CLN3A78 transcript produce CLN3A78 mRNA without exon 6, but having the
remaining exons (e.g. exons 1, 2, 3, 4, 5, 9, 10, 11..)). In certain embodiments, CLN3A78 mRNA
having the remaining exons is translated into a CLN3A78 protein that is partially functional. In certain
embodiments, CLN3A78 mRNA having the remaining exons is translated into a CLN3A78 protein
that functions in a similar manner as wild type CLN3 protein. In certain embodiments, CLN3A78
mRNA having the remaining exons is translated into a CLN3A78 protein that functions better than
the truncated protein product of CLN3A78 containing the premature stop codon. In certain
embodiments, CLN3A78 mRNA having the remaining exons is translated into a CLN3A78 protein
that does not produce the excessive accumulation of lipopigments in the body tissue.

[0152] In certain embodiments, antisense oligonucleotides complementary to exon 9 of a CLN3A78
transcript induce skipping of exon 9 and eliminate the frameshift in CLN3A78 pre-mRNA that results
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in a premature stop codon in exon 9. In such embodiments, oligonucleotides complementary to exon
9 of a CLN3A78 transcript produce CLN3A78 mRNA without exon 9, but having the remaining exons
(e.g.exons 1, 2, 3,4, 5,6, 10, 11..)). In certain embodiments, CLN3A78 mRNA having the remaining
exons, e.g. exons 1, 2, 3, 4, 5, 6, 10, 11..., is translated into a CLN3A78 protein that is partially
functional. In certain embodiments, CLN3A78 mRNA missing exons 7, 8, and 9 is translated into a
CLN3A78 protein that functions in a similar manner as wild type CLN3 protein. In certain
embodiments, CLN3A78 mRNA missing exons 7, 8, and 9 is translated into a CLN3A78 protein that
functions better than the truncated protein product of CLNA78 containing the premature stop codon.
In certain embodiments, CLN3A78 mRNA missing exons 7, 8, and 9 is translated into a CLN3A78
protein that does not produce the excessive accumulation of lipopigments in the body tissue.

Certain Target Nucleic Acids and Mechanisms

[0153] In certain embodiments, antisense compounds comprise or consist of an oligonucleotide
comprising a region that is complementary to a target nucleic acid. In certain embodiments, the
target nucleic acid is an endogenous RNA molecule. In certain embodiments, the target nucleic acid
is a pre-mRNA. In certain embodiments, the target nucleic acid is a CLN3 transcript. In certain
embodiments, the target RNA is a CLN3 pre-mRNA.

[0154] In certain embodiments, an antisense compound is complementary to a region of CLN3 pre-
mRNA. In certain embodiments, an antisense compound is complementary to a region of CLN3 pre-
mRNA comprising an intron-exon splice junction. In certain embodiments, an antisense compound is
complementary to a region of CLN3 pre-mRNA comprising the intron-exon splice junction adjacent to
exon 6. In certain embodiments, an antisense compound is complementary within a region of CLN3
pre-mRNA consisting of exon 6. In certain embodiments, an antisense compound is complementary
within a region of CLN3 pre-mRNA comprising an exonic splicing silencer within an exon 6. In certain
embodiments, an antisense compound is complementary to a region of CLN3 pre-mRNA comprising
the intron-exon splice junction adjacent to exon 9. In certain embodiments, an antisense compound
is complementary within a region of CLN3 pre-mRNA consisting of exon 9. In certain embodiments,
an antisense compound is complementary within a region of CLN3 pre-mRNA comprising an exonic
splicing silencer within an exon 9.

[0155] In certain embodiments, an antisense compound comprises a modified oligonucleotide
consisting of 8 to 30 linked nucleosides and having a nucleobase sequence comprising a
complementary region comprising at least 8 contiguous nucleobases complementary to a target
region of equal length of a CLN3 transcript. In certain embodiments, the target region is within
nucleobase 5082 and nucleobase 5119 of SEQ ID NO.: 2. In certain embodiments, the target region
is within nucleobase 5082 and nucleobase 5099 of SEQ ID NO.: 2. In certain embodiments, the
target region is within nucleobase 5053 and nucleobase 5070 of SEQ ID NO.. 2. In certain
embodiments, the target region is within nucleobase 5086 and nucleobase 5103 of SEQ ID NO.: 2.
In certain embodiments, the target region is within nucleobase 5090 and nucleobase 5107 of SEQ ID
NO.: 2. In certain embodiments, the target region is within nucleobase 5094 and nucleobase 5111 of
SEQ ID NO.: 2. In certain embodiments, the target region is within nucleobase 5098 and nucleobase
5115 of SEQ ID NO.: 2. In certain embodiments, the target region is within nucleocbase 5102 and
nucleobase 5119 of SEQ ID NO.: 2. In certain embodiments, the target region is within nucleobase
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5126 and nucleobase 5143 of SEQ ID NO.: 2. In certain embodiments, the target region is within
nucleobase 5134 and nucleobase 5155 of SEQ ID NO.: 2. In certain embodiments, the target region
is within nucleobase 5134 and nucleobase 5151 of SEQ ID NO.: 2. In certain embodiments, the
target region is within nucleobase 5138 and nucleobase 5155 of SEQ ID NO.: 2.

[0156] In certain embodiments, an antisense compound comprises a modified oligonucleotide
consisting of 8 to 30 linked nucleosides and having a nucleobase sequence comprising a
complementary region comprising at least 8 contiguous nucleobases complementary to a target
region of equal length of a CLN3 transcript. In certain embodiments, the target region is within
nucleobase 7366 and nucleobase 7411 of SEQ ID NO.: 2. In certain embodiments, the target region
is within nucleobase 7366 and nucleobase 7383 of SEQ ID NO.: 2. In certain embodiments, the
target region is within nucleobase 7370 and nucleobase 7387 of SEQ ID NO.. 2. In certain
embodiments, the target region is within nucleobase 7371 and nucleobase 7388 of SEQ ID NO.: 2.
In certain embodiments, the target region is within nucleobase 7387 and nucleobase 7404 of SEQ ID
NO.: 2. In certain embodiments, the target region is within nucleobase 7394 and nucleobase 7411 of
SEQ ID NO.: 2. In certain embodiments, the target region is within nucleobase 7454 and nucleobase
7471 of SEQ ID NO.: 2. In certain embodiments, the target region is within nucleobase 7462 and
nucleobase 7483 of SEQ ID NO.: 2. In certain embodiments, the target region is within nucleobase
7462 and nucleobase 7479 of SEQ ID NO.: 2. In certain embodiments, the target region is within
nucleobase 7466 and nucleobase 7483 of SEQ ID NO.: 2.

[0157] In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 3. In certain embodiments, an antisense compound has a nucleobase sequence
comprising SEQ ID NO. 4. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 5. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 6. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 7. In certain embodiments, an antisense
compound has a nucleobase sequence comprising SEQ ID NO. 8. In certain embodiments, an
antisense compound has a nucleobase sequence comprising SEQ ID NO. 9. In certain
embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO. 10. In
certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO.
11. In certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ
ID NO. 12. In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 13. In certain embodiments, an antisense compound has a nucleocbase sequence
comprising SEQ ID NO. 14. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 15. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 16. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 17.

[0158] In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 18. In certain embodiments, an antisense compound has a nucleobase sequence
comprising SEQ ID NO. 19. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 20. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 21. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 22. In certain embodiments, an antisense
compound has a nucleocbase sequence comprising SEQ ID NO. 23. In certain embodiments, an
antisense compound has a nucleobase sequence comprising SEQ ID NO. 24. In certain
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embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO. 25. In
certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO.
26. In certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ
ID NO. 27. In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 28. In certain embodiments, an antisense compound has a nucleobase sequence
comprising SEQ ID NO. 29. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 30. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 31. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 32.

[0159] In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 33. In certain embodiments, an antisense compound has a nucleocbase sequence
comprising SEQ ID NO.3 4. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 35. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 36. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 37. In certain embodiments, an antisense
compound has a nucleocbase sequence comprising SEQ ID NO. 38. In certain embodiments, an
antisense compound has a nucleobase sequence comprising SEQ ID NO. 39. In certain
embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO. 40. In
certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO.
41. In certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ
ID NO. 42. In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 43. In certain embodiments, an antisense compound has a nucleocbase sequence
comprising SEQ ID NO. 44. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 45. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 46. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 47.

[0160] In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 48. In certain embodiments, an antisense compound has a nucleocbase sequence
comprising SEQ ID NO. 49. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 50. In certain embodiments, an antisense compound has a
nucleobase sequence comprising SEQ ID NO. 51. In certain embodiments, an antisense compound
has a nucleobase sequence comprising SEQ ID NO. 52. In certain embodiments, an antisense
compound has a nucleocbase sequence comprising SEQ ID NO. 53. In certain embodiments, an
antisense compound has a nucleobase sequence comprising SEQ ID NO. 54. In certain
embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO. 55. In
certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ ID NO.
56. In certain embodiments, an antisense compound has a nucleobase sequence comprising SEQ
ID NO. 57. In certain embodiments, an antisense compound has a nucleobase sequence comprising
SEQ ID NO. 58. In certain embodiments, an antisense compound has a nucleocbase sequence
comprising SEQ ID NO. 59. In certain embodiments, an antisense compound has a nucleobase
sequence comprising SEQ ID NO. 60.

[0161] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 3. In certain embodiments, an antisense compound has a nucleobase sequence
consisting of SEQ ID NO. 4. In certain embodiments, an antisense compound has a nucleobase
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sequence consisting of SEQ ID NO. 5. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 6. In certain embodiments, an antisense compound
has a nucleobase sequence consisting of SEQ ID NO. 7. In certain embodiments, an antisense
compound has a nucleobase sequence consisting of SEQ ID NO. 8. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 9. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 10. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 11. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 12. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 13. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 14. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 15. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 16. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 17.

[0162] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 18. In certain embodiments, an antisense compound has a nucleobase sequence
consisting of SEQ ID NO. 19. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 20. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 21. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 22. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 23. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 24. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 25. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 26. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 27. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 28. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 29. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 30. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 31. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 32.

[0163] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 33. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO.34. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 35. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 36. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 37. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 38. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 39. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 40. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 41. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 42. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 43. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 44. In certain embodiments, an antisense
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compound has a nuclecbase sequence consisting of SEQ ID NO. 45. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 46. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 47.

[0164] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 48. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 49. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 50. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 51. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 52. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 53. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 54. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 55. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 56. In certain embodiments, an antisense compound has a nucleobase sequence
consisting of SEQ ID NO. 57. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 58. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 59. In certain embodiments, an antisense
compound has a nucleobase sequence consisting of SEQ ID NO. 60.

[0165] In certain embodiments, an antisense oligonucleotide modulates splicing of a pre-mRNA. In
certain embodiments, an antisense oligonucleotide modulates splicing a CLN3 pre-mRNA. In certain
embodiments, an antisense oligonucleotide increases the amount of CLN3 mRNA. In certain
embodiments, an antisense oligonucleotide increases the exclusion of exon 6 in CLN3 mRNA. In
certain embodiments, an antisense oligonucleotide decreases the inclusion of exon 6 in CLN3
mRNA. In certain embodiments, an antisense oligonucleotide increases the exclusion of exon 9 in
CLN3 mRNA. In certain embodiments, an antisense oligonucleotide decreases the inclusion of exon
9 in CLN3 mRNA.

[0166] In certain embodiments, an antisense oligonucleotide comprises I1SIS NO. 616709 (SEQ ID
NO: 20). In certain embodiments, an antisense oligonucleotide consists of ISIS NO. 616709.

[0167] In certain embodiments, an antisense oligonucleotide promotes skipping of exon 6. In certain
embodiments, an antisense oligonucleotide promotes skipping of exon 6 of a CLN3A78 transcript. In
certain embodiments, an antisense oligonucleotide promotes skipping of exon 9. In certain
embodiments, an antisense oligonucleotide promotes skipping of exon 9 of a CLN3A78 transcript.

[0168] In certain embodiments, an antisense oligonucleotide comprises the nucleobase sequence
and modification motif of ISIS NO. 688555. In certain embodiments, an antisense oligonucleotide
consists of the nucleobase sequence and modification motif of ISIS NO. 688555. In certain
embodiments, an antisense oligonucleotide comprises the nucleobase sequence and modification
motif of ISIS NO. 688559. In certain embodiments, an antisense oligonucleotide consists of the
nucleobase sequence and modification motif of ISIS NO. 688559. In certain embodiments, an
antisense oligonucleotide comprises the nucleobase sequence and modification motif of ISIS NO.
688595. In certain embodiments, an antisense oligonucleotide consists of the nucleobase sequence
and modification motif of ISIS NO. 688595.
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[0169] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 63. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 64. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 65. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 66. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 67. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 68. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 69. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 70. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 71. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 72. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 73. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 74. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 75. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 76. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 77. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 78. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 79. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 80. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 81. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 82. In certain embodiments, an antisense
compound has a nucleobase sequence consisting of SEQ ID NO. 83 In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 84. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 85. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 86. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 87. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 88. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 89. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 90.

[0170] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 91. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 92. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 93. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 94. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 95. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 96. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 97. In
certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 98. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 99. In certain embodiments, an antisense compound has a nucleocbase sequence
consisting of SEQ ID NO. 100. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 101.
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[0171] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 102. In certain embodiments, an antisense compound has a nucleobase sequence
consisting of SEQ ID NO. 103. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 104. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 105. In certain embodiments, an antisense
compound has a nucleobase sequence consisting of SEQ ID NO. 106. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 107. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 108.
In certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 109. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 110.

[0172] In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 111. In certain embodiments, an antisense compound has a nucleobase sequence
consisting of SEQ ID NO. 112. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 113. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 114. In certain embodiments, an antisense
compound has a nuclecbase sequence consisting of SEQ ID NO. 115. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 116. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 117.
In certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 118. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 119. In certain embodiments, an antisense compound has a nucleobase sequence
consisting of SEQ ID NO. 120. In certain embodiments, an antisense compound has a nucleobase
sequence consisting of SEQ ID NO. 121. In certain embodiments, an antisense compound has a
nucleobase sequence consisting of SEQ ID NO. 122. In certain embodiments, an antisense
compound has a nucleobase sequence consisting of SEQ ID NO. 123. In certain embodiments, an
antisense compound has a nucleobase sequence consisting of SEQ ID NO. 124. In certain
embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID NO. 125.
In certain embodiments, an antisense compound has a nucleobase sequence consisting of SEQ ID
NO. 126. In certain embodiments, an antisense compound has a nucleobase sequence consisting of
SEQ ID NO. 127.

Certain Phamaceutical Compositions

[0173] The present invention relates to pharmaceutical compositions comprising one or more
antisense compound. In certain embodiments, such pharmaceutical composition comprises a
suitable pharmaceutically acceptable diluent or carrier. In certain embodiments, a pharmaceutical
composition comprises a sterile saline solution and one or more antisense compound. In certain
embodiments, such pharmaceutical composition consists of a sterile saline solution and one or more
antisense compound. In certain embodiments, the sterile saline is pharmaceutical grade saline. In
certain embodiments, a pharmaceutical composition comprises one or more antisense compound
and sterile water. In certain embodiments, a pharmaceutical composition consists of one or more
antisense compound and sterile water. In certain embodiments, the sterile saline is pharmaceutical
grade water. In certain embodiments, a pharmaceutical composition comprises one or more
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antisense compound and phosphate-buffered saline (PBS). In certain embodiments, a
pharmaceutical composition consists of one or more antisense compound and sterile phosphate-
buffered saline (PBS). In certain embodiments, the sterile saline is pharmaceutical grade PBS.

[0174] In certain embodiments, antisense compounds may be admixed with pharmaceutically
acceptable active and/or inert substances for the preparation of pharmaceutical compositions or
formulations. Compositions and methods for the formulation of pharmaceutical compositions depend
on a number of criteria, including, but not limited to, route of administration, extent of disease, or
dose to be administered.

[0175] Pharmaceutical compositions comprising antisense compounds encompass any
pharmaceutically acceptable salts, esters, or salts of such esters. In certain embodiments,
pharmaceutical compositions comprising antisense compounds comprise one or more
oligonucleotide which, upon administration to an animal, including a human, is capable of providing
(directly or indirectly) the biologically active metabolite or residue thereof. Accordingly, for example,
the disclosure is also drawn to pharmaceutically acceptable salts of 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.

[0176] A prodrug can include the incorporation of additional nucleosides at one or both ends of an
oligomeric compound which are cleaved by endogenous nucleases within the body, to form the
active antisense oligomeric compound.

[0177] Lipid moieties have been used in nucleic acid therapies in a variety of methods. In certain
such methods, the nucleic acid is introduced into preformed liposomes or lipoplexes made of
mixtures of cationic lipids and neutral lipids. In certain methods, DNA complexes with mono- or poly-
cationic lipids are formed without the presence of a neutral lipid. In certain embodiments, a lipid
moiety is selected to increase distribution of a pharmaceutical agent to a particular cell or tissue. In
certain embodiments, a lipid moiety is selected to increase distribution of a pharmaceutical agent to
fat tissue. In certain embodiments, a lipid moiety is selected to increase distribution of a
pharmaceutical agent to muscle tissue.

[0178] In certain embodiments, pharmaceutical compositions disclosed herein comprise one or
more modified oligonucleotides and one or more excipients. In certain such embodiments, excipients
are selected from water, salt solutions, alcohol, polyethylene glycols, gelatin, lactose, amylase,
magnesium stearate, talc, silicic acid, viscous paraffin, hydroxymethylcellulose and
polyvinylpyrrolidone.

[0179] In certain embodiments, a pharmaceutical composition disclosed herein comprises a delivery
system. Examples of delivery systems include, but are not limited to, liposomes and emulsions.
Certain delivery systems are useful for preparing certain pharmaceutical compositions including
those comprising hydrophobic compounds. In certain embodiments, certain organic solvents such as
dimethylsulfoxide are used.

[0180] In certain embodiments, a pharmaceutical composition disclosed herein comprises one or
more tissue-specific delivery molecules designed to deliver the one or more pharmaceutical agents
of use in the present invention to specific tissues or cell types. For example, in certain embodiments,
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pharmaceutical compositions include liposomes coated with a tissue-specific antibody.

[0181] In certain embodiments, a pharmaceutical composition disclosed herein comprises a co-
solvent system. Certain of such co-solvent systems comprise, for example, benzyl alcohol, a
nonpolar surfactant, a water-miscible organic polymer, and an aqueous phase. In certain
embodiments, such co-solvent systems are used for hydrophobic compounds. A non-limiting
example of such a co-solvent system is the VPD co-solvent system, which is a solution of absolute
ethanol comprising 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant Polysorbate 80™ and
65% w/v polyethylene glycol 300. The proportions of such co-solvent systems may be varied
considerably without significantly altering their solubility and toxicity characteristics. Furthermore, the
identity of co-solvent components may be varied: for example, other surfactants may be used
instead of Polysorbate 80™:; the fraction size of polyethylene glycol may be varied; other
biocompatible polymers may replace polyethylene glycol, e.g., polyvinyl pyrrolidone; and other
sugars or polysaccharides may substitute for dextrose.

[0182] In certain embodiments, a pharmaceutical composition disclosed herein is prepared for oral
administration. In certain embodiments, pharmaceutical compositions are prepared for buccal
administration.

[0183] In certain embodiments, a pharmaceutical composition is prepared for administration by
injection (e.g., intravenous, subcutaneous, intramuscular, etc.). In certain of such embodiments, a
pharmaceutical composition comprises a carrier and is formulated in aqueous solution, such as
water or physiologically compatible buffers such as Hanks's solution, Ringer's solution, or
physiological saline buffer. In certain embodiments, other ingredients are included (e.g., ingredients
that aid in solubility or serve as preservatives). In certain embodiments, injectable suspensions are
prepared using appropriate liquid carriers, suspending agents and the like. Certain pharmaceutical
compositions for injection are presented in unit dosage form, e.g., in ampoules or in multi-dose
containers. Certain pharmaceutical compositions for injection are suspensions, solutions or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. Certain solvents suitable for use in pharmaceutical compositions
for injection include, but are not limited to, lipophilic solvents and fatty oils, such as sesame ail,
synthetic fatty acid esters, such as ethyl oleate or triglycerides, and liposomes. Aqueous injection
suspensions may contain substances that increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Optionally, such suspensions may also contain suitable
stabilizers or agents that increase the solubility of the pharmaceutical agents to allow for the
preparation of highly concentrated solutions.

[0184] In certain embodiments, a pharmaceutical composition is prepared for transmucosal
administration. In certain of such embodiments penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the art.

[0185] In certain embodiments, a pharmaceutical composition disclosed herein comprises an
oligonucleotide in a therapeutically effective amount. In certain embodiments, the therapeutically
effective amount is sufficient to prevent, alleviate or ameliorate symptoms of a disease or to prolong
the survival of the subject being treated. Determination of a therapeutically effective amount is well
within the capability of those skilled in the art.
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[0186] In certain embodiments, one or more modified oligonucleotide disclosed herein is formulated
as a prodrug. In certain embodiments, upon in vivo administration, a prodrug is chemically converted
to the biologically, pharmaceutically or therapeutically more active form of an oligonucleotide. In
certain embodiments, prodrugs are useful because they are easier to administer than the
corresponding active form. For example, in certain instances, a prodrug may be more bioavailable
(e.g., through oral administration) than is the corresponding active form. In certain instances, a
prodrug may have improved solubility compared to the corresponding active form. In certain
embodiments, prodrugs are less water soluble than the corresponding active form. In certain
instances, such prodrugs possess superior transmittal across cell membranes, where water solubility
is detrimental to mobility. In certain embodiments, a prodrug is an ester. In certain such
embodiments, the ester is metabolically hydrolyzed to carboxylic acid upon administration. In certain
instances the carboxylic acid containing compound is the corresponding active form. In certain
embodiments, a prodrug comprises a short peptide (polyaminoacid) bound to an acid group. In
certain of such embodiments, the peptide is cleaved upon administration to form the corresponding
active form.

[0187] In certain embodiments, the present disclosure relates to compositions and methods for
reducing the amount or activity of a target nucleic acid in a cell. In certain embodiments, the cell is in
an animal. In certain embodiments, the animal is a mammal. In certain embodiments, the animal is a
rodent. In certain embodiments, the animal is a primate. In certain embodiments, the animal is a
non-human primate. In certain embodiments, the animal is a human.

[0188] In certain embodiments, the present disclosure relates to methods of administering a
pharmaceutical composition comprising an oligomeric compound as disclosed herein to an animal.
Suitable administration routes include, but are not limited to, oral, rectal, transmucosal, intestinal,
enteral, topical, suppository, through inhalation, intrathecal, intracerebroventricular, intraperitoneal,
intranasal, intratumoral, and parenteral (e.g., intravenous, intramuscular, intramedullary, and
subcutaneous). In certain embodiments, pharmaceutical intrathecals are administered to achieve
local rather than systemic exposures. For example, pharmaceutical compositions may be injected
directly in the area of desired effect (e.g., into the ears).

[0189] In certain embodiments, a pharmaceutical composition is administered to an animal having at
least one symptom associated with Batten Disease. In certain embodiments, such administration
results in amelioration of at least one symptom. In certain embodiments, administration of a
pharmaceutical composition to an animal results in an increase in functional CLN3 protein in a cell.
In certain embodiments, the administration of certain antisense oligonucleotides delays the onset of
Batten Disease. In certain embodiments, the administration of certain antisense oligonucleotides
prevents the onset of Batten Disease. In certain embodiments, the administration of certain
antisense oligonucleotides rescues cellular phenotype.

Nonlimiting disclosure

[0190] While certain compounds, compositions and methods described herein have been described
with specificity in accordance with certain embodiments, the following examples serve only to
illustrate the compounds described herein and are not intended to limit the same. Although the
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sequence listing accompanying this filing identifies each sequence as either "RNA" or "DNA" as
required, in reality, those sequences may be modified with any combination of chemical
modifications. One of skill in the art will readily appreciate that such designation as "RNA" or "DNA"
to describe modified oligonucleotides is, in certain instances, arbitrary. For example, an
oligonucleotide comprising a nucleoside comprising a 2'-OH sugar moiety and a thymine base could
be described as a DNA having a modified sugar (2'-OH for the natural 2'-H of DNA) or as an RNA
having a modified base (thymine (methylated uracil) for natural uracil of RNA).

[0191] Accordingly, nucleic acid sequences herein, including, but not limited to those in the
sequence listing, are intended to encompass nucleic acids containing any combination of natural or
modified RNA and/or DNA, including, but not limited to such nucleic acids having modified
nucleobases. By way of further example and without limitation, an oligomeric compound having the
nucleobase sequence "ATCGATCG" encompasses any oligomeric compounds having such
nucleobase sequence, whether modified or unmodified, including, but not limited to, such
compounds comprising RNA bases, such as those having sequence "AUCGAUCG" and those having
some DNA bases and some RNA bases such as "AUCGATCG" and oligomeric compounds having

other modified or naturally occurring bases, such as "ATM®CGAUCG," wherein MéC indicates a
cytosine base comprising a methyl group at the 5-position.

Examples

[0192] The following examples illustrate certain embodiments of the present invention and are not
limiting. Moreover, where specific embodiments are provided, the inventors have contemplated
generic application of those specific embodiments. For example, disclosure of an oligonucleotide
having a particular motif provides reasonable support for additional oligonucleotides having the
same or similar motif. And, for example, where a particular high-affinity modification appears at a
particular position, other high-affinity modifications at the same position are considered suitable,
unless otherwise indicated.

Example 1: Antisense Oligonucleotide Synthesis

[0193] The preparation of nucleoside phosphoramidites is performed following procedures that are
extensively illustrated in the art such as but not limited to US Patent 6,426,220 and published PCT
application WO 02/36743.

Oligonucleotide and oligonucleoside synthesis

[0194] The oligomeric compounds used in accordance with this invention may be conveniently and
routinely made through the well-known technique of solid phase synthesis. Equipment for such
synthesis is sold by several vendors including, for example, Applied Biosystems (Foster City, CA).
Any other means for such synthesis known in the art may additionally or alternatively be employed. It
is well known to use similar techniques to prepare oligonucleotides such as the phosphorothioates
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and alkylated derivatives.

[0195] Oligonucleotides: Unsubstituted and substituted phosphodiester (P=0) oligonucleotides are
synthesized on an automated DNA synthesizer (Applied Biosystems model 394) using standard
phosphoramidite chemistry with oxidation by iodine.

[0196] Phosphorothioates (P=S) are synthesized similar to phosphodiester oligonucleotides with the
following exceptions: thiation was effected by utilizing a 10% w/v solution of 3,H-1,2-benzodithiole-3-
one 1,1-dioxide in acetonitrile for the oxidation of the phosphite linkages. The thiation reaction step
time was increased to 180 sec and preceded by the normal capping step. After cleavage from the
CPG column and deblocking in concentrated ammonium hydroxide at 55°C (12-16 hr), the
oligonucleotides were recovered by precipitating with >3 volumes of ethanol from a 1 M NH4OAc

solution. Phosphinate oligonucleotides are prepared as described in U.S. Patent 5,508,270.
[0197] Alkyl phosphonate oligonucleotides are prepared as described in U.S. Patent 4,469,863.

[0198] 3'-Deoxy-3'-methylene phosphonate oligonucleotides are prepared as described in U.S.
Patents 5,610,289 or 5,625,050.

[0199] Phosphoramidite oligonucleotides are prepared as described in U.S. Patent, 5,256,775 or
U.S. Patent 5,366,878.

[0200] Alkylphosphonothioate oligonucleotides are prepared as described in published PCT
applications PCT/US94/00902 and PCT/US93/06976 (published as WO 94/17093 and WO
94/02499, respectively).

[0201] 3'-Deoxy-3'-amino phosphoramidate oligonucleotides are prepared as described in U.S.
Patent 5,476,925.

[0202] Phosphotriester oligonucleotides are prepared as described in U.S. Patent 5,023,243.

[0203] Borano phosphate oligonucleotides are prepared as described in U.S. Patents 5,130,302 and
5,177,198.

[0204] Oligonucleosides: Methylenemethylimino linked oligonucleosides, also identified as MMI
linked oligonucleosides, methylenedimethylhydrazo linked oligonucleosides, also identified as MDH
linked oligonucleosides, and methylenecarbonylamino linked oligonucleosides, also identified as
amide-3 linked oligonucleosides, and methyleneaminocarbonyl linked oligonucleosides, also
identified as amide-4 linked oligonucleosides, as well as mixed backbone oligomeric compounds
having, for instance, alternating MMI and P=O or P=S linkages are prepared as described in U.S.
Patents 5,378,825, 5,386,023, 5,489,677, 5,602,240 and 5,610,289.

[0205] Formacetal and thioformacetal linked oligonucleosides are prepared as described in U.S.
Patents 5,264,562 and 5,264,564.

[0206] Ethylene oxide linked oligonucleosides are prepared as described in U.S. Patent 5,223,618.
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Oligonucleotide Isolation

[0207] After cleavage from the controlled pore glass solid support and deblocking in concentrated
ammonium hydroxide at 55°C for 12-16 hours, the oligonucleotides or oligonucleosides are
recovered by precipitation out of 1 M NH4OAc with >3 volumes of ethanol. Synthesized

oligonucleotides were analyzed by electrospray mass spectroscopy (molecular weight determination)
and by capillary gel electrophoresis and judged to be at least 70% full length material. The relative
amounts of phosphorothioate and phosphodiester linkages obtained in the synthesis was
determined by the ratio of correct molecular weight relative to the -16 amu product (+/-32 +/-48). For
some studies oligonucleotides were purified by HPLC, as described by Chiang et al., J. Biol. Chem.
1991, 266, 18162-18171. Results obtained with HPLC-purified material were similar to those
obtained with non-HPLC purified material.

Oligonucleotide Synthesis - 96 Well Plate Format

[0208] Oligonucleotides can be synthesized via solid phase P(lll) phosphoramidite chemistry on an
automated synthesizer capable of assembling 96 sequences simultaneously in a 96-well format.
Phosphodiester internucleotide linkages are afforded by oxidation with aqueous iodine.
Phosphorothioate internucleotide linkages are generated by sulfurization utilizing 3,H-1,2
benzodithiole-3-one 1,1 dioxide (Beaucage Reagent) in anhydrous acetonitrile. Standard base-
protected beta-cyanoethyl-diiso-propyl phosphoramidites are purchased from commercial vendors
(e.g. PE-Applied Biosystems, Foster City, CA, or Pharmacia, Piscataway, NJ). Non-standard
nucleosides are synthesized as per standard or patented methods. They are utilized as base
protected beta-cyanoethyldiisopropyl phosphoramidites.

[0209] Oligonucleotides are cleaved from support and deprotected with concentrated NH4OH at

elevated temperature (55-60°C) for 12-16 hours and the released product then dried in vacuo. The
dried product is then re-suspended in sterile water to afford a master plate from which all analytical
and test plate samples are then diluted utilizing robotic pipettors.

Oligonucleotide Analysis using 96-Well Plate Format

[0210] The concentration of oligonucleotide in each well is assessed by dilution of samples and UV
absorption spectroscopy. The full-length integrity of the individual products is evaluated by capillary
electrophoresis (CE) in either the 96-well format (Beckman P/ACE™ MDQ) or, for individually
prepared samples, on a commercial CE apparatus (e.g., Beckman P/ACE™ 5000, ABI 270). Base
and backbone composition is confirmed by mass analysis of the oligomeric compounds utilizing
electrospray-mass spectroscopy. A11 assay test plates are diluted from the master plate using single
and multi-channel robotic pipettors. Plates are judged to be acceptable if at least 85% of the
oligomeric compounds on the plate are at least 85% full length.

Example 2: Expression of CLN3A678 and CLN3A78 in vitro
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[0211] Plasmids comprising a C-terminal FLAG-tagged WT or mutant CLN3 gene were prepared
using standard molecular biology techniques. The mutant CLN3 genes contained a deletion of exons
6, 7, and 8 (CLN3A678) or deletion of exons 7, 8, and 9 (CLN3A789). The WT and mutant CLN3
genes were under control of the CMV promoter. HeLa cells were transfected with plasmids
containing WT CLN3, CLN3A78, CLN3A678, or empty plasmids (mock) using standard methods. 48
hours after transfection, the cells were fixed and stained with anti-FLAG M2 FITC antibody (F4049,
Sigma), mounted with Prolong antifade with DAPI (Invitrogen) and visualized under an Olympus
FV10i confocal microscope.

[0212] While none of the mock or CLN3A78 transfected cells exhibited FITC fluorescence, many of
the WT CLN3 and CLN3A678 transfected cells were fluorescent in the FITC channel. These results
indicate that the CLN3A78 protein was not visibly expressed, but the wild type CLN3 and CLN3A678
proteins were visibly expressed.

Example 3: Antisense Modulation of CLN3 Transcript Splicing

[0213] An antisense oligonucleotide targeted to the exon 6/intron 6 junction of human CLN3 pre-
MRNA (MO-ASO ACACAGAACCACACACTCACCACAC, SEQ ID NO: 3) was synthesized by Gene
Tools, LLC, and tested for its ability to modulate splicing of CLN3. The ASO targets the exon 6/intron
6 junction of the complement of GENBANK accession number NT_010393.16 truncated from
nucleotides 28427600 to 28444620 (SEQ ID NO: 1). The ASO is a uniform morpholino ASO.

[0214] O pM, 7.5 pM, 15 uM of the morpholino ASO targeted to the exon 6/intron 6 junction (MO-
ASO) and Endo-porter transfection reagent (Gene Tools, LLC) were added to fibroblast cells of a
JNCL patient homozygous for the CLN3A78 mutation, a heterozygous carrier of the CLN3A78
mutation, and a family member of the JNCL patient who is homozygous for WT CLN3. After 48
hours, total RNA was then isolated from the cells and CLN3 mRNA was detected via radioactive RT-
PCR and PAGE. The gel is shown in Figure 2. Bands were quantitated by densitometry analysis
using Image J software, and the results are shown in Table 1 below. In Table 1, 'Ht' means
heterozygote, and 'Hm' means homozygote.

[0215] In a similar experiment, increasing concentrations of MO-ASO were incubated with
homozygous CLN3A78/A78 patient fibroblasts. The lowest dose of 25 nM induced % exon 6
skipping, and the highest doses tested induced % exon 6 skipping. The results are shown in Table 2
below, and the gel is shown in Figure 3.

Table 1: Modulation of Splicing of CLN3 pre-mRNA by MO-ASO as analyzed by RT-PCR

Genotype MO-ASO Concentration % of all Isoforms Lacking
Exon 6
WT 0 UM (untreated control) 0.0
WT 7.5 uM 67.9
WT 15 uM 73.7
Ht 0 UM (untreated control) 0.0
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Genotype MO-ASO Concentration % of all Isoforms Lacking
Exon 6
Ht 7.5 uM 92.8
Ht 15 UM 93.4
Hm 0 UM (untreated control) 0.0
Hm 7.5 uM 74.6
Hm 15 UM 93.3
Table 2: MO-ASO Dose Response Analysis of CLN3 pre-mRNA Splicing in CLN3A78/A78 cells
MO-ASO concentration % of all Isoforms Lacking Exon 6
0 nM (untreated control) 4.0
25nM 82.9
50 nM 94.5
100 nM 89.7
200 nM 98.4
400 nM 99.4

CLNS3 protein levels were measured in a similar experiment in which a single concentration (7.5uM)
of the MO-ASO or a control morpholino oligonucleotide (MO-C,
AGCTGATCATATTCTACCTGGTGCT SEQ ID NO: 62) was used and protein levels in homozygous
mutant CLN3A78 cells were analyzed at the following 0, 56, 144, or 192 hours following incubation.
Protein levels were analyzed by western blot using a rabbit poly-clonal anti-CLN3 antibody
(Proteintech) and anti-B-actin as a loading control. The blot is shown in Figure 4.

Example 4: Design of Antisense Oligonucleotides for Induction of CLN3 Exon 6 Skipping

[0216] Antisense oligonucleotides complementary to exon 6 and/or the introns flanking exon 6 of the
mouse CLN3 pre-mRNA transcript were synthesized and tested for their ability to modulate splicing
of CLN3 by skipping exon 6. The oligonucleotides in Table 3 below are uniformly 2'-MOE modified,
and all internucleoside linkages are phosphorothioate linkages. The cytosine bases are 5-
methylcytosine. The ASOs target the complement of GENBANK accession number NT_039433.8,
truncated from nucleotides 44319075 to 44333955 (SEQ ID NO: 2), and the ASO sequences are
listed in Table 3 below. The start and stop sites associated with each oligonucleotide are the 5'- and
3'-positions, respectively, of the portion of SEQ ID NO: 2 that is complementary to the ASO.

Table 3: Antisense Oligonucleotides for Induction of CLN3 Exon 6 Skipping

No | Sie | siw | Sewence(stod) | Clinst | SRGY
616693{ 5030 5047 {GAGAAGAGATGAGGAGGA Intron 5 4
616694{ 5034 5051 {GGCTGAGAAGAGATGAGG] Intron 5/Exon 6 5
6166953 5035 5052 jGGGCTGAGAAGAGATGAG] Intron 5/Exon 6 6
616696§ 5052 5069 (CACTGACGAGCACCCGGG Exon 6 7
616697 §{ 5053 5070 jCCACTGACGAGCACCCGG Exon 6 8
616698 5054 5071 { TCCACTGACGAGCACCCG Exon 6 9
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616699§{ 5058 5075 § AAACTCCACTGACGAGCA Exon 6 10
616700§ 5062 5079 §{ GAACAAACTCCACTGACG Exon 6 11
616701; 5066 5083 § AGCAGAACAAACTCCACT Exon 6 12
616702§ 5070 5087 § TCCCAGCAGAACAAACTC Exon 6 13
616703§{ 5074 5091 AAGCTCCCAGCAGAACAA Exon 6 14
616704§ 5078 5095 § AACAAAGCTCCCAGCAGA Exon 6 15
616705 5082 5099 § CCAGAACAAAGCTCCCAG Exon 6 16
616706¢ 5086 5103 §{ GCAACCAGAACAAAGCTC Exon 6 17
616707 5090 5107 § GAAGGCAACCAGAACAAA Exon 6 18
616708 5094 5111 GAGAGAAGGCAACCAGAA Exon 6 19
616709§ 5098 5115 {GACTGAGAGAAGGCAACC Exon 6 20
616710§ 5102 5119 { CACTGACTGAGAGAAGGC Exon 6 21
616711% 5106 5123 § ACCCCACTGACTGAGAGA Exon 6 22
6167127 5110 5127 CTTAACCCCACTGACTGA Exon 6 23
616713 5114 5131 CAGGCTTAACCCCACTGA Exon 6 24
6167143 5118 5135 § CACACAGGCTTAACCCCA Exon 6 25
616715 5122 5139 TCACCACACAGGCTTAAC § Exon 6/Intron 6 26
616716§ 5126 5143 § GTACTCACCACACAGGCT { Exon 6/Intron 6 27
616717§ 5130 5147 CTTCGTACTCACCACACA | Exon 6/Intron 6 28
616718% 5134 5151 CCAGCTTCGTACTCACCA §{ Exon 6/Intron 6 29
616719% 5138 5155 TCTCCCAGCTTCGTACTC Intron 6 30

Example 5: Antisense Oligonucleotide Induction of CLN3 Exon 6 Skipping in vitro

[0217] To test the ability of the antisense oligonucleotides to modulate splicing by skipping exon 6,
mouse cell line 208ee, derived from C57/B16 mouse kidney, was transfected with 50 nM of the ASOs
listed in Table 3 using Lipofectamine 2000 (Invitrogen). Untreated control cells received neither ASO
nor Lipofectamine, while mock transfected cells received only Lipofectamine. After 48 hours, total
RNA was collected from the cells and RT-PCR was used to identify CLN3 full-length and CLN3A6
transcripts. The PCR products were analyzed by PAGE and quantitated by phosphorimager analysis
(Typhoon 9400, GE Healthcare). The gel is shown in Figure 5, and the results are shown in Table 4
below as the percentage of exon 6 skipped (A6) transcript out of the total full-length (FL) plus exon 6
skipped transcripts. Band intensities are reported in relative fluorescence units (RFU). This example

illustrates that many ASOs induce CLN3 exon 6 skipping.
Table 4: Induction of CLN3 Exon 6 Skipping in vitro

ISIS NO

Full-length CLN3 (RFU)

CLN3A6 (RFU)

AB/(FL + AB) (%)

untreated control

6,823,783

762

0.01
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ISIS NO Full-length CLN3 (RFU) | CLN3AG (RFU) | AB/(FL + AB) (%)
mock 5,188,149 2,110 0.04

616693 6,723,467 253,542 3.63
616694 5,083,972 703,577 12.16
616695 6,278,156 225,133 3.46
616696 5,488,331 941,697 14.65
616697 3,262,413 1,067,086 2465
616698 5,125,340 688,277 11.84
616699 4,999,204 727,472 12.70
616700 3,286,457 523332 13.74
616701 4,054,613 653,463 13.88
616702 4,047,520 73,846 1.79
616703 4,452,892 96,627 2.12
616704 7,603,794 152,903 1.97
616705 2,177,616 1,254,116 36.54
616706 2,222,239 903,504 28.91
616707 2,432,817 1,009,358 29.32
616708 1,182,124 1,120,453 48.66
616709 894,622 1,501,534 62.66
616710 2,315,933 1,597,682 40.82
616711 4,134,353 640,071 13.41
616712 3,928,470 229,565 5.52
616713 5,499,952 56,355 1.01
616714 3,618,665 180,643 4.75
616715 5,176,194 235,685 4.35
616716 692,245 335,115 32.62
616717 2,855,386 512,449 15.22
616718 730,706 832,631 53.26
616719 1,738,032 856,673 33.02

Example 6: Design of Antisense Oligonucleotides for Induction of CLN3 Exon 9 Skipping

[0218] Antisense oligonucleotides complementary to exon 9 and/or the introns flanking exon 9 of the
mouse CLN3 pre-mRNA transcript were synthesized and tested for their ability to modulate splicing
of CLN3 by skipping exon 9. The oligonucleotides were uniformly modified to contain 2'-MOE, and all
internucleoside linkages are phosphorothioate linkages. The cytosine bases are 5-methylcytosine.
The ASOs target the complement of GENBANK accession number NT_039433.8 truncated from
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nucleotides 44319075 to 44333955 (SEQ ID NO: 2), and the ASO sequences are listed in Table 5
below. The start and stop sites associated with each oligonucleotide are the 5'- and 3'-positions,
respectively, of the portion of SEQ ID NO: 2 that is complementary to the ASO.

Table 5: Antisense Oligonucleotides for Induction of CLN3 Exon 9 Skipping

Start Stop e o CLN3 Target SEQ ID
3 Site Site Sequence (5'to 3) Region NO
616720{ 7338 7355 | GGGATGGAATGGAGAAGC Intron 8 31

616721§ 7342 7359 §{ AGCTGGGATGGAATGGAG j Intron 8/Exon 9 32
616722§ 7346 7363 | AAATAGCTGGGATGGAAT § Intron 8/Exon 9 33
616723{ 7350 7367 § CAAGAAATAGCTGGGATG | Intron 8/Exon 9 34
616724{ 7354 7371 GCAACAAGAAATAGCTGG § Intron 8/Exon 9 35

616725§ 7358 7375 | GTGAGCAACAAGAAATAG Exon 9 36
6167263 7362 7379 § AGACGTGAGCAACAAGAA Exon 9 37
616727§ 7366 7383 §{ CAGGAGACGTGAGCAACA Exon 9 38
616728§ 7370 7387 §GGTTCAGGAGACGTGAGC Exon 9 39
616729§{ 7371 7388 | GGGTTCAGGAGACGTGAG Exon 9 40
616730{ 7387 7404 {CCCCTCCAGGGTCCAGGG Exon 9 41
616731{ 7390 7407 § TTTCCCCTCCAGGGTCCA Exon 9 42
616732§ 7394 7411 { TCGTTTTCCCCTCCAGGG Exon 9 43
616733§ 7398 7415 § TGCCTCGTTTTCCCCTCC Exon 9 44
616734; 7402 7419 §{ TCTCTGCCTCGTTTTCCC Exon 9 45
616735{ 7406 7423 § GCAGTCTCTGCCTCGTTT Exon 9 46
616736{ 7410 7427 § GGCAGCAGTCTCTGCCTC Exon 9 47
616737{ 7414 7431 { GCCGGGCAGCAGTCTCTG Exon 9 48
6167/38§ 7418 7435 {GGCTGCCGGGCAGCAGTC Exon 9 49
616739§ 7422 7439 {GAGAGGCTGCCGGGCAGC Exon 9 50
616740§ 7426 7443 § CTATGAGAGGCTGCCGGG Exon 9 51
616741§ 7430 7447 § GTGCCTATGAGAGGCTGC Exon 9 52
616742{ 7434 7451 { CTCGGTGCCTATGAGAGG Exon 9 53
616743{ 7438 7455 | GGGTCTCGGTGCCTATGA Exon 9 54

616744 7454 7471 §{ CCTGGCTTTGACTCTGGG § Exon 9/Intron 9 55
616745§ 7458 7475 § CCTACCTGGCTTTGACTC § Exon 9/Intron 9 56
616746 7462 7479 §{ GCATCCTACCTGGCTTTG § Exon 9/Intron 9 57
616747 { 7466 7483 | CTTTGCATCCTACCTGGC § Exon 9/Intron 9 58
616748§ 7470 7487 § GGGCCTTTGCATCCTACC | Exon 9/Intron 9 59
616749 7474 7491 | GGGAGGGCCTTTGCATCC Intron 9 60

Example 7: Antisense Oligonucleotide Induction of CLN3 Exon 9 Skipping in vitro
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[0219] To test the ability of the antisense oligonucleotides to modulate splicing by skipping exon 9,
mouse cell line 208ee, derived from C57/B16 mouse kidney, was transfected with 50 nM of the ASOs
listed in Table 5 using Lipofectamine 2000 (Invitrogen). Untreated controls cells received neither
ASO nor Lipofectamine, while mock transfected cells received only Lipofectamine. After 48 hours,
total RNA was collected from the cells and RT-PCR was used to identify CLN3 full-length and
CLNB3A9 transcripts. The PCR products were analyzed by PAGE and quantitated by phosphorimager
analysis (Typhoon 9400, GE Healthcare). The gel is shown in Figure 6, and the results are shown in
Table 6 as the percentage of exon 9 skipped (A9) transcript out of the total full-length (FL) plus exon
9 skipped transcripts. Band intensities are reported in relative fluorescence units (RFU). This
example illustrates that many ASOs induce CLN3 exon 9 skipping.

Table 6: Induction of CLN3 Exon 9 Skipping in vitro

ISIS NO Full-length CLN3 (RFU) CLN3A9 (RFU) § A9/(FL + A9) (%)
untreated control 9,181,862 123,203 1.32
mock 11,512,749 112,061 0.96
616720 8,594,979 360,150 4.02
616721 8,065,276 236,557 2.85
616722 9,180,522 336,620 3.54
616723 9,434,304 341,373 3.49
616724 8,253,838 790,632 8.74
616725 7,304,964 704,209 8.79
616726 7,557,368 1,175,984 13.47
616727 5,415,612 3,045,762 36.00
616728 4,294,429 3,391,413 4413
616729 5,530,907 2,760,074 33.29
616730 5,419,114 2,431,785 30.97
616731 8,003,964 792,062 9.00
616732 5,661,965 3,374,571 37.34
616733 8,423,448 221,903 2.57
616734 7,865,161 226,765 2.80
616735 7,533,174 1,036,100 12.09
616736 8,566,723 261,101 2.96
616737 7,177,269 1,539,887 17.67
616738 9,536,684 433,505 4.35
616739 10,062,225 213,983 2.08
616740 9,458,260 522,205 5.23
616741 9,741,862 294,485 2.93
616742 6,988,392 1,994,800 22.21
616743 7,293,927 1,125,023 13.36
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ISIS NO Full-length CLN3 (RFU) { CLN3A9 (RFU) { A9/(FL + A9) (%)
616744 6,063,867 5,719,387 30.96
616745 7,885,435 1,812,122 18.69
616746 6,220,132 3,850,348 38.23
616747 6,181,617 3,699,891 37.44
616748 7,778,346 2,210,461 22.13
616749 10,815,904 467,192 4.14

Example 8: Antisense Oligonucleotide Induction of CLN3 Exon 6 Skipping in Batten Mice in
vivo

[0220] A mouse model of Batten Disease, in which the CLN3A78 deletion is knocked-in to C57/BL6J
mice, has been described (Cotman et al., Hum. Molec. Genet. (2002) 11, 2709-2721). The
CLN3A78/A78 homozygous mice exhibit gliosis in the CNS, abnormal gait traces, clasping behavior
indicating neurodegeneration, and early PT-10.

[0221] 20 ug of Isis No. 616709 (see Table 3) or a control ASO, Isis No. 527134
(AGCTGATCATATTCTACC SEQ ID NO: 61) that is uniform 2'-MOE and contains uniform
phosphorothioate internucleoside linkages, was administered to groups of six CLN3A78/A78 mice to
test the ability of Isis No. 616709 to induce exon 6 skipping in vivo. The ASOs were administered by
intracerebroventricular injection (ICV injection) on either post-natal day one or two. Four months
after the single ICV injection, the mice were euthanized and RNA was isolated from brain tissue.
CLN3A78 and CLN3A678 transcripts were analyzed by radiolabeled RT-PCR. The PCR products
were separated by PAGE and quantitated by phosphorimager analysis (Typhoon 9400, GE
Healthcare). A gel is shown in Figure 7, and the results for each group are presented in Table 7
below. As indicated by the results in Table 7 below, ISIS NO. 616709 induced skipping of CLN3 exon
6 in a mouse model of Batten Disease in vivo.

Table 7: Induction of CLN3 Exon 6 Skipping in CLN3A78/A78 mice in vivo

ISIS NO. AB78/(A678 + A78) (%) Std Dev
527134 3.70 5.30
616709 33.72 7.18

Example 9: Antisense Oligonucleotide Rescue of Motor Coordination in CLN3A78/A78 Mice

[0222] In order to test whether ASOs that induce exon 6 skipping relieve symptoms of Batten
Disease, homozygous CLN3A78/A78 and heterozygous CLN3+/A78 mice were divided into mixed
gender and male only groups and treated with 20 ug of Isis NO. 616709 (SEQ ID NO. 20; see Table
3), control ASQ, lIsis No. 527134 (SEQ ID NO: 61; see Example 8), or no ASO (untreated). The
ASOs were administered by intracerebroventricular injection on post-natal day one or two. Two or
three months after the single injection, motor coordination of each mouse was measured based on
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the time each mouse spent on an accelerating rotarod. The results are presented in Tables 8-12

below.

Table 8: Time Spent on an Accelerating Rotarod by Mixed Gender CLN3A78/A78 Mice, Age 2

Months
Isis No. Genotype No. CO;fr c')\{IJ ti);e in Av;aga;?ogirpszfopnednst)on Std Dev.
Untreated {CLN3A78/A78 28 82.7 258
527134 CLN3A78/A78 21 81.5 20.8
616709 CLN3A78/A78 21 84.7 14.5
Untreated CLN3+/A78 22 91.6 19.7
527134 CLN3+/A78 17 98.2 39.2
616709 CLN3+/A78 31 99.8 22.9
Table 9: Time Spent on an Accelerating Rotarod by Mixed Gender CLN3A78/A78 Mice, Age 3
Months
Isis No. Genotype No. CO;fr c')\{IJ ti);e in Av;aga;?ogirpszfopnednst)on Std Dev.
Untreated {CLN3A78/A78 9 51.8 17.6
527134 CLN3A78/A78 8 66.1 15.3
616709 CLN3A78/A78 9 81.2 12.8
Untreated CLN3+/A78 8 70.3 14.6
527134 CLN3+/A78 7 68.8 134
616709 CLN3+/A78 13 96.0 29.3

Table 10: Time Spent on an Accelerating Rotarod by Male CLN3A78/A78 Mice, Age 2 Months

No. of Mice in

Average Time Spent on

Isis No. Genotype Group Rotarod (seconds) Std Dev.
CLN3A78/
Untreated A78 13 68.1 19.3
CLN3A78/
527134 A78 5 74.3 15.2
CLN3A78/
616709 A78 12 84.1 14.3
Untreated CLN3+/A78 12 94.0 19.7
527134 CLN3+/A78 8 108.2 47.5
616709 CLN3+/A78 14 103.2 237

Table 11: Time Spent on an Accelerating Rotarod by Male CLN3A78/A78 Mice, Age 3 Months

No. of Mice in

Average Time Spent on

A78

Isis No. Genotype Group Rotarod (seconds) Std Dev.
CLN3A78/
Untreated A78 4 39.3 9.5
527134 CLN3A78/ 1 36.4 n/a
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. No. of Mice in Average Time Spent on
Isis No. Genotype Group Rotarod (seconds) Std Dev.
CLN3A78/
616709 A78 4 75.3 9.9
Untreated CLN3+/A78 8 70.3 14.6
527134 CLN3+/A78 3 75.4 11.8
616709 CLN3+/A78 7 117.4 15.8

The results in Tables 8-11 above indicate that the motor coordination deficit in the CLN3A78/A78
Batten mice worsens significantly between two and three months of age and is more severe in males
than females. Furthermore, treatment with Isis No. 616709, which induces exon 6 skipping,
increases the amount of time CLN3A78/A78 Batten mice are able to spend on an accelerating
rotarod, thereby improving a motor coordination deficit that is symptomatic of Batten Disease.

Example 10: Antisense Oligonucleotide Induction of Human CLN3 Exon 6 Skipping in vitro

[0223] Antisense oligonucleotides complementary to exon 6 and/or the introns flanking exon 6 of the
human CLN3 pre-mRNA transcript were synthesized and tested for their ability to modulate splicing
of CLN3 by skipping exon 6. The oligonucleotides in Table 12 below are uniformly 2'-MOE modified,
and all internucleoside linkages are phosphorothioate linkages. The cytosine bases are 5-
methylcytosine. The ASOs target the complement of GENBANK accession number NT_010393.16,
truncated from nucleotides 28427600 to 28444620 (SEQ ID NO: 1), and the ASO sequences are
listed in Table 12 below. The start and stop sites associated with each oligonucleotide are the 5'- and
3'-positions, respectively, of the portion of SEQ ID NO: 1 that is complementary to the ASO.

[0224] To test the ability of the antisense oligonucleotides to modulate splicing by skipping exon 6,
human JNCL patient fibroblasts that are homozygous for the CLN3A78 deletion were transfected
with 50 nM of an ASO using Cytofectin transfection reagent. After 48 hours, total RNA was collected
from the cells and RT-PCR was used to identify the CLN3A78 and CLN3A678 mRNA transcripts. The
PCR products were analyzed by PAGE and quantitated by phosphorimager analysis (Typhoon 9400,
GE Healthcare). The gel is shown in Figure 8, and the results are shown in Table 12 below as the
ratios of exon 6, 7, and 8 skipped (A678) transcript to exon 7 and 8 skipped (A78) transcript. The
results below illustrate that many ASOs induced CLN3 exon 6 skipping.

Table 12: CLN3 Exon 6 Skipping in patient fibroblasts

'SLS Séti?gt Sstu?g Sequence (5' to 3)) $aLrgN:t CLN3AB78/CLN3ATS Sl%Q
' Region NO
688546 1569915716] ACTCTCAGCATCTCAGCC {intron 5 0.00 63
6885471570415721] TCTCTACTCTCAGCATCT |Intron 5 0.00 64
6885481570915726] GTCGGTCTCTACTCTCAG {intron 5 0.25 65
6885491571415731] GOAAGGTCGGTCTCTACT {intron 5 138 66
6885501573415751 | GG TGAGAAGGGAAGGGAG | Intron 5 0.37 67
6885511576415781] TCCCACTGACGAGAAGCC | Exon 6 0.74 68
6885521576915786] ACAAATCCCACTGACGAG | Exon 6 158 69
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'S'S Start} Stop Sequence (5' to 3') $aLrgN:t CLN3AG78/CLN3A78 Sl%Q
0. Site § Site Region NO
68855315774157911 GCAGCACAAATCCCAGTG | Exon 6 1477 70
6885545779157961 TTCCAGCAGCACAAATCC | Exon 6 368 71
688555]578415801) GAAGCTTCCAGCAGCACA | Exon 6 31.07 72
688556 578915806 AGGACGAAGCTTCCAGCA | Exon 6 9.28 73
688557 5794158111 CAACCAGGACGAAGCTTC | Exon 6 13.03 74
688558 579915816 AMMGGCAACCAGGACGAA | Exon 6 24.37 75
6885595804 158211 TGAGAAAAGGCAACCAGG | Exon 6 10.29 76
688560]580915826] CAGAATGAGAAAAGGCAA | Exon 6 8.44 77
68856115814158311 CCCCACAGAATGAGAAAA | Exon 6 1.08 78
688562 15819158361 CTGGTCCCCACAGAATGA | Exon 6 7.32 79
6885635824 158411 ACAGGCTGGTCCCCACAG | Exon 6 8.32 80

Exon
688564 5829158461 ACCACACAGGCTGGTCCC 6/Inéron 6.52 81

Exon
688565]5834158511 CACTCACCACACAGGCTG |6/Intron 4.56 82

6

Exon
688566 5839158561 CCACACACTCACCACACA 6/Inéron 0.16 83
688567 584415861, CAGAACCACACACTCACC |Intron 6 0.41 84
6885685849 58661 TGACACAGAACCACACAC | Intron 6 0.46 85
688569]5854158711 CCATCTGACACAGAACCA |Intron 6 033 86
688570]585915876] GCTCCCCATCTGACACAG | Intron 6 0.27 87
6885711587915896] CTCTGATGTGGTTCCTCG |Intron 6 0.11 88
6885721588415901] AAATGCTCTGATGTGGTT |Intron 6 0.10 89
688573 588915906 CCCACAAATGCTCTGATG |Intron 6 0.12 90

Example 11: Antisense Oligonucleotide Induction of Human CLN3 Exon 9 Skipping in vitro

[0225] Antisense oligonucleotides complementary to exon 9 and/or the introns flanking exon 9 of the
human CLN3 pre-mRNA transcript were synthesized and tested for their ability to modulate splicing
of CLN3 by skipping exon 9. The oligonucleotides were uniformly modified to contain 2'-MOE, and all
internucleoside linkages are phosphorothioate linkages. The cytosine bases are 5-methylcytosine.
The ASOs target the complement of GENBANK accession number NT_010393.16, truncated from
nucleotides 28427600 to 28444620 (SEQ ID NO: 1), and the ASO sequences are listed in Table 13
below. The start and stop sites associated with each oligonucleotide are the 5'- and 3'-positions,
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respectively, of the portion of SEQ ID NO: 1 that is complementary to the ASO.

[0226] To test the ability of the antisense oligonucleotides to modulate splicing by skipping exon 9,
human JNCL patient fibroblasts that are homozygous for the CLN3A78 deletion were transfected
with 50 nM of an ASO using Cytofectin transfection reagent or were mock transfected. After 48
hours, total RNA was collected from the cells and RT-PCR was used to identify the CLN3A78 and
CLN3A789 mRNA transcripts. The PCR products were analyzed by PAGE and quantitated by
phosphorimager analysis (Typhoon 9400, GE Healthcare). The gel is shown in Figure 9, and the
results are shown in Table 13 below as the ratios of exon 7, 8, and 9 skipped (A789) transcript to
exon 7 and 8 skipped (A78) transcript. The results below illustrate that many ASOs induced CLN3
exon 9 skipping to a greater extent than the exon 9 skipping observed in mock transfected cells.
Table 13: CLN3 Exon 9 Skipping in patient fibroblasts

SIS |Sart P sequence (5'to 3) %rg:t CLNBATEY/CLNAATS| 1D
o. | Site { Site Region NO
mock §{ n/a { n/a n/a n/a 0.05 n/a
68857419122{9139{ GGGAAGGTCCCCAGGGAC Intron 8 1.14 91
6885751912719144{ TGGCTGGGAAGGTCCCCA iIntron 8 48.56 92
6885761913239149{ CCTACTGGCTGGGAAGGT ilIntron 8 1.59 93
688577191371{9154{ AAAACCCTACTGGCTGGG ilIntron 8 0.46 94
688578191421{9159{ GTCAGAAAACCCTACTGG iIntron 8 0.46 95
68857979147§{9164{ GCAGGGTCAGAAAACCCT ilIntron 8 0.89 96
688580§9152i9169{ TGAAGGCAGGGTCAGAAA i{Intron 8 0.20 97
6885811915739174{ TAGGATGAAGGCAGGGTC ilIntron 8 0.08 98
6885821916219179{ AGGAGTAGGATGAAGGCA iIntron 8 0.79 99
Intron
68858319167{9184{ TAGCTAGGAGTAGGATGA 8/E5<on 1.05 100
Intron
6885841917219189{ AGAAATAGCTAGGAGTAG 8/E5<on 0.22 101
Intron
68858519177319194{ CAACAAGAAATAGCTAGG 8/E5<on 0.08 102
6167251918219199{ GTGAGCAACAAGAAATAG {Exon 9 0.29 36
688586191871{9204 { GAGATGTGAGCAACAAGA {Exon 9 0.24 103
68858719192{9209{ CTCAGGAGATGTGAGCAA { Exon 9 0.92 104
6885881919719214{ TGGGCCTCAGGAGATGTG { Exon 9 2.73 105
6885891920239219{ GGTCCTGGGCCTCAGGAG Exon 9 2.73 106
688590§920739224{ TCCAGGGTCCTGGGCCTC { Exon 9 0.57 107
68859179212§9229{ TCCCCTCCAGGGTCCTGG { Exon 9 0.14 108
68859279217§9234{ CTTCTTCCCCTCCAGGGT i Exon 9 0.23 109
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'S'S Start} Stop Sequence (5' to 3 %rg:t CLN3A789/CLN3A78 Sl%Q
0. Site § Site Region NO
68859316995197391 TGCTTCTTOTTCCCETEE TEXon 9 0,06 )
6885941922719244] CTCTCTGCTTCTTCTTCC | Exon 9 0.07 111
688595]9232192491 CTGCGCTCTCTGCTTCTT | Exon 9 8.80 112
6885969237192541 CCGGGCTGCGCTCTCTGC | Exon 9 476 113
688597 1924219259 GGCTGCCGGGCTGCGCTC] Exon 9 0.51 114
688598]9262192791 GGGCCTCGGTTCTTATGA | Exon 9 374 115
Exon
688599{9282192991 CCTACCTGGCTTCGACTC {9/ntron 230 116
9
Exon
688600]9287193041 TGTCTCCTACCTGGCTTC 9/|n$ron 0.79 117
Exon
688601]929219309 GTCTGTGTCTCCTACCTG 9/|n$ron 510 118
6886029297 19314 TGAGGGTCTGTGTCTCCT }Intron 9 1.75 119
6886031930219319] CTCTCTGAGGGTCTGTGT |intron 9 0.08 120
6886049307 93241 GTGACCTCTCTGAGGGTC | Intron 9 0.03 121
688605]9312193291 AGAAAGTGACCTCTCTGA |Intron 9 0.05 122
6886061931719334| GAGAAAGAAAGTGACCTC }Intron 9 0.07 123
688607 9322193391 CCAGAGAGAAAGAAAGTG | Intron 9 0.05 124
6886089327 19344! CAAACCCAGAGAGAAAGA | Intron 9 0.08 125
68860993321 9349 AAGGCCAAACCCAGAGAG | Intron 9 0.02 126
688610]933719354 AGGAAAAGGCCAAACCCA | Intron 9 0.01 127

Example 12: Dose Response of Antisense Oligonucleotide Induction of Human CLN3 Exon
Skipping

[0227] JNCL patient fibroblasts were transfected with Isis No. 688555, 688559 (see Table 12), or Isis
No. 688595 (see Table 13) at a concentration listed in Table 14 below using Endo-porter transfection
reagent (Gene Tools, LLC). After 48 hours, total RNA was isolated from the cells and CLN3 mRNA
was detected as described in Examples 10 and 11. The gel is shown in Figure 10. The results are
shown in Table 14 below and show that all three ASOs tested induced exon skipping in a dose
dependent manner. "n/a" indicates that the ASO was not tested at the indicated concentration.

Table 14: Dose Responses of an Exon 6 Skipping ASO and an Exon 9 Skipping ASO in
Patient Cells
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Concentration (NM) b CLN3A678/C|—_N3A78 CLN3A789/CLN3A78 Isis No.
Isis No. 688555 | Isis No. 688559 688595

0 0.00 0.01 0.04
0.39 0.37 n/a n/a
0.78 1.13 n/a n/a
1.56 4.31 n/a n/a
3.125 15.24 n/a n/a
12.5 n/a 3.46 3.84

25 n/a 7.36 19.34

50 n/a 11.88 23.16
100 n/a 23.66 21.31
200 n/a 70.91 27.9

Example 13: Performance in a Water Maze by CLN3A78/A78 Mice Following ASO Treatment

[0228] In order to test whether an ASO that induces exon 6 skipping relieves symptoms of Batten
Disease, homozygous CLN3A78/A78, heterozygous CLN3+/A78, and wild type mice were treated
with 20 pg of Isis No. 616709 (see Table 3), Isis No. 527134 as a control (see Example 8), or no
ASO (untreated). The ASOs were administered by intracerebroventricular injection on post-natal day
one or two. Two or three months after the single injection, performance in the Morris water maze
was measured based on the time each mouse took to swim to a hidden platform. Mice were placed
individually in a circular pool, 48 inches in diameter, filled to a depth of 26 inches with 23 °C water.
The pool walls were made opaque with white paint and placed in a room with prominent extra-maze
cues at elast 16 inches from the pool edge. Four unique, proximal cues were affixed to the 8 cm high
interior pool wall above water level at 0, 90, 180, and 270 degrees. Mice were placed in one of four
starting quadrants facing the pool wall and allowed to swim until coming to rest atop a 4 inch square
plexiglass platform submerged in 0.5 cm of water, or until a maximum of 60 seconds. Upon finding a
platform, mice were left there for 20 seconds before reentry at the next start point or removal from
the cage. Mice that did not find the platform within 60 seconds were guided to it by the experimenter.
Trials were performed once at each starting quadrant point per session. Mice were tested for four
consecutive days with two sessions of four trials each per day, and the time to reach a hidden
platform was recorded. Each treatment group consisted of 13-35 mice. The results for each
treatment group are shown in Table 15 below. The results show that CLN3A78/A78 homozygous
mice that received an antisense oligonucleotide that induces exon 6 skipping performed similarly to
WT or heterozygous mice and performed significantly better than CLN3A78/A78 homozygous mice
that were untreated or received the control ASO. In particular, the differences between the control
CLN3A78/A78 homozygous mice and the ASO treated CLN3A78/A78 homozygous mice and WT
and heterozygous controls were significant, with p values <0.01 on days 2 and 4.

Table 15: Time to Reach a Hidden Platform in a Morris Water Maze
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Isis No Genotype Number of mice in§ Trial Time to Std.
' yp group day Platform(s) Dev.
1 448 10.5
2 249 12.0
Untreated WT or CLN3+/ 21
A78 3 17.2 8.3
4 13.5 7.6
1 48.9 10.0
Untreated or 2 35.9 14.5
CLN3A78/A78 35
527134 3 27.4 12.7
4 26.0 14.2
1 43.0 7.6
2 19.3 7.5
616709 CLN3A78/A78 13
3 24 1 12.9
4 16.8 8.4

SEQUENCE LISTING

[0229]

<110> Isis Pharmaceuticals, Inc.
Rosalind Franklin University of Medicine and Science

<120> ANTISENSE COMPOUNDS AND USES THEREOF
<130> CORE0120WO

<150>61/910,871
<151>2013-12-03

<160> 127
<170> PatentIn version 3.5

<210> 1

<211> 17021

<212> DNA

<213> Homo sapiens

<400>1

agcactttgg gaagccaagg caggtggatt gcttgagctc aggagtttga ggccacccetg 60
ggcaacgtgg caaaatccag tcoctctacaaa aaacacaaaa attagetggg cacagtggtg 120
cgcacctget gtocccageta ctogggagge tgaggtggga ggatcacctg agectgggag 180
gtcaaggttyg cageaaacca agatcetgeo actgeactece ageetgggea acagageaaa 240

accctatcaa aaaaaaaaaa aaaatctaat ctaaacacca ccectttaatao acacacaaat 300



cctgeageag
ccatacaggt
ttccaatttt
gagacaggat
tagcttcaac
tacaggaatg
accttggttt
ggataatttg
aatcccttta
gatggggata
ctcaaaaaaa
gagtgctgaa
gtcteggtet
ccagtttaaa
cgagaaggec

gatgggggaa

acattctgct
gagtacgatg
ttgatggatc
gttgatcett
tetatgacce
geggeggege
cetetggetea
aaggagcggt
ggaggagacc
gaacgeggtg
gagggaagtyg
cacaaatatt
tcactectta
ttactttttt
gaaaacttta
aaatgcatca
ttttcttttt
cagctecetg
aggtgtggcet
tgggggtcte
acctcaaccet
tttttttett

aacacaatet

cctggageca
ctctaaggte
tttcatatac
ctecactetgt
ctoctgggea
cgecaccatg
totcatetgt
gaaataggga
gatgagtgtt
agaatgacet
aaaaaaaaaa
ggaaaggage
tgggcegecac
acctgeggtt
caaagcgaag

cacgcgggtg

gctcttaaag
ggtggggegt
gcggggcgcyg
gtcacctgte
tggacccoteg
tttteggatt
gcagcccace
cgtgeacctg
gtceceggage
ggcttetggt
accggaggaa
tactgaatcc
tecacetteocg
ctteccageca
aatcacgact
ctactaaaac
gagacagggt
cagcctggaa
acaggtgtgc
actatgggac
tccaaagtge
tttttttttt

caactcacta

acccaatgge
acctttaggt
atatattttt
cacccaggct
caagtgatcc
cccggetaat
aacaccaggg
tctcettaaca
atgtttactt
gaagctggte
aaagggagta
tgaagcctec
tgatctaagg
ccagggttet
acagagagga

ctgtcacgtg

gtacaggecct
ggtgggtcgt
agtgcectag
gcagacccte
ggggacctga
ccgagggtga
tgaggggaat
agagtaggtg
ceeggeteece
gagtggectg
agggggaaga
actggtttge
gatttagcaa
attcageett
ccacttggaa
ttttttattt
cttgectctgt
ctectggget
accaccgcat
ctgggctggt
tgagattaca
gagacggagt

caaactcocac

tecetgecte
ctaacattgt
tttattttat
ggagtgcagt
tcccacctea
tttgttatat
gttgaagtge
tettggatac
aggtctctaa
gtectttgtte
ggcaggtgge
cacagtcata
tcacggetet
ccagccecte
cccggaagta

atccgacaaa

cagggtccct
agggcgeteg
acaagccgga
atcccteoceg
acttgatgeg
gtattecege
gagagctgac
ggggteatge
tectgttggac
agacttcage
aagagttaag
cccaggggca
gatccteata
aacgtttttt
aaccagcgtt
ttttaattta
ttcceaggtt
caagtgatte
ctgcctaatt
ctcaaacteg
agcatgagece
ctctetetgt

ctececaaatt

tggtgctcta
atgaatgatt
tttttacttt
ggegtgatca
gctteocaagyg
atatatatat
tgtgatattt
tgccaataga
aacaatttgt
gcaaccagaa
catatttgtt
actggtgeotg
gcttgetget
cctttttecac
gggaaaacct

cggcctetge

gctgtagacg
agatggagece
gctgggaccyg
tgggagcece
atgggagget
ccacccteat
teggeccegg
cctetteteg
catcagggeg
gagtgacaat
ctgegeaaag
gcatgtaaaa
cctaceacet
agtgcacata
ttoctagtga
ttttatttta
ggaatgcagt
tcocecacctea
tttatatttt
tggcctcaag
accatgcegg
cctacagget

cacaccatte

—zwr——wI———

tttettateca
gtcagcaact
ttcttttttt
tagectcactyg
tacctgtgac
atatatttgt
tttggttcta
tcattcacga
aaggtcaaca
acagtcctge
tctggeaagt
gcaggctact
cccaccceget
gcteocgaage
ctgagcacgt

atagtgcaga

gggcggggga
cccagettec
gcaateggge
ctttggacac
gtgcaggete
ggaacgacca
gaggacacgce
ctetececagg
cgcattggaa
ggcatgagaa
gagetgaace
tttccasact
gtaggattat
tttttaaaaa
acgtttaaat
tettattttt
agtgcaatca
gecteccaagt
tttatagaga
tgatcctect
gectgaacet
ggagtgcagt

ttttacctea
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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
1320
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

2640



gcctecggag
tttagtagag
atcecgecege
tttttttttt
caggctggag
ctattctcect
gctaattttt

aactcctgac

tgagceaceg
cagcctccaa
ttgagataga
ctgeaaccte
gattacagge
tctccatatt
cactcaaagt
tttatttttg
agttcactge
agctgggact
ggggtctcac
ggatgggatc
ggaaggtttg
ctgctcotte
cegeccacga
ctctaccacc
gtaaagttte
gaggctgagg
tgaaactccg
gtctgagcta
caatgagcca
aaaaaaaaga
ggectgtggt
gacgctgagg
agagctggga
tgcttttcte
gatttgactg
acccagggec
tcatgattaa
actttgggag
agtatagtga

tgagacctta

tagctgagac
atggggtttce
cteggectee
ttttttttita
agcagtggca
gtctcagetc
tgtattttta

cttaggtgat

tgcceagecc
ggcctcteece
gtcetogetet
cgectttegg
atgtgcaact
gctcaggctg
goetggaatta
tgacagggtc
agcectetgac
acagtgcaag
tatcttgeec
tggtgataga
gcacaaaggc
caggctgctg
catcecttage
accaccatgg
cagtetetgg
cggygcggatce
actctactaa
ttcaggagge
agatcacacc
aagctcttga
ctagtagtgt
tectgagaag
cgggagccag
ccattaggtg
caactectgte
cctgggtota
aacagttgag
accaaggtgg
gacccccatce

atataatttce

tacaggecgece
accgegttat
caaagtgctyg
attttatttt
caatctegge
cccgagtage
gtaaagacag

ccgecttgect

tgacataggg
agaaactctc
tgtagcccag
gttcaagtgg
tegeecaget
gtctcgaact
caggtgtgag
ttgctetgtce
tcectggacte
ccaccacacc
aagcaccaaa
gggaaaaaaa
tacagatgge
ggcctttgeca
cacaagagga
ttagtccctg
ctgggcacag
acttgaagtc
aaatacaaaa
tgaggcagga
actgcactcet
atgtgttatc
gagactcata
tcagtcactg
gctetgtgtg
gacccaggec
tctacggetg
tagaccccac
acctgggectg
gaggatcact
ttaaagaaaa

tgaggctgag

tgccaccacyg
ccaggatggt
ggattacagg
atttttgaga
tcactgaaac
tgggattaca
gatttcacca

ccacttccca

getttgggat
tgtgaccact
gctggagtge
ttetectgee
aattttgtat
cctgacctca
ccactgeact
acccaggeta
aagcaatcct
tggctaattt
gectgtattt
agagggggcet
tgcaggatga
acaacttctc
catcgggaaa
tgggaagatg
tggetcacac
aggagttcga
actacctggg
gaattgettyg
agcttgggca
taaacaaagt
tggaaaccecce
ctgacccaaa
tetateccete
caacgccgat
tgegtactca
tacccageect
ggcgcactgyg
tgagectagg
aaattaaaaa

gcggatggat

cccggetatt
ctegatcetee
tgtgageccecac
cagagtctca
ctecaccteco
ggtgegtgee
tgttggtcag

aagtgctggg

tttttgtatt
tgacctegtg
cgcgcccage
ctctatcacc
aaggttcaag
accagacaca
gctggtctag

attacaggcg

cacagacttg
cteoectttttt
aatggcacaa
tcagectect
tttttagtag
ggcgatcecge
cggacteotte
gagtgcagtg
cecacctceag
ttaaattttt
ttgaccccaa
gattgaaggg
ggagggagtt
ttatgtggtg
ccagagccat
agggggtggyg
ctgtaatcec
gaccagcctg
tgtggtggeca
aagccaggag
acagagtgag
ccatttacag
ctettecattg
gecatactte
tgecteccagg
cccecacaac
tetcacctgg
toactaccca
ctcacacttg
agtttgagac
atatatatat

cacttgagac

gattcactte
tttttttttt
tcteggetta
gagtagctag
agacggggtt
ccgectegge
ctttttattt
gecatgatcac
ccteecaagt
tgtagagatg
cattgaatga
cacaggtaag
gagacctgte
atgctgagtg
gtaagtgact
acaaggtggyg
agcagtttgg
gccaacatgg
cacacctgta
gtggaagttg
acaccatcte
ggccatctgt
tgecatgcaga
aagtgaaggce
gtgaaagaca
agctcatcac
teecttgectg
getgggactg
taatcccage
cagcetggge
ataaaataat

caggagttea
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2700
2760
2820
2880
23940
3000
3060

3120

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980

5040



agaccagcet
gcatggtggt
gaacccagga
ggcagaatga
gcaccatata
tcccatttte
aggagtggga
gcaggeccetgt
tggaagctct
tccecacact
ctgggtgagy
ctgagatget
cccgggttet
attetgtggg
aggaaccaca
cattctgtea
caatttggag
gaggtgaaca
cagcactttg
ggccaacatg
aggagcetgt
ggcagaggtt
gactcecgtct
ggtgcatgte
gacacgcagg
ttggagecte
agtgtggcaa
getageatet
aggtaagcag
cctgaatgtt

gggggagctg

cctcageoaga
gccctgagee
tggctecacge
aggaaaccag
caggtgtggt
cttgaaccce
ggcgacagag

gattatgatt

ggccaacatg
gcacgecctgt
ggtggaggtt
gactcactct
ttagctcatt
cagatgagga
gagctgagac
ttggccaget
gcggtctecac
cgtcatcaaa
gtagtgggag
gagagtagag
cgtcagtggg
gaccagectg
tcagagcecatt
cccttagaag
gggtaggcag
aagtcaagac
gaaagccaag
gagaaacccc
aatccecaget
gcagtgagec
ccaaaaagaa
tgcccctggt
ggagtgggge
tatgagetga
ggtgtggtgt
catcaggect
gtggagcagyg
cetgtgttet

ggctgetggg

dectgetgte
gggagggaga
ctgtaatece
cectggecaac
ggegggtgec
ggaggcagtyg
ttagactetg

gcaatcttea

gtgaaaccce
aatcccaget
gtagtgagcc
caaaatatat
taagcecacac
aactgaagct
ttgaacccag
cctgectete
tctattctee
ttgttggctce
gcagggtggy
accgacctte
atttgtgetg
tgtggtgagt
tgtgggaaga
cetgetaggg
tggaggagat
tctgtgatgg
gcaggcagat
gtctctacca
actcgggagg
gagatcacge
aagaaaagaa
ctgataactg
tctgettcag
tactgaggag
gaccatccca
tggggaggte
gagtgtgggyg
cetteccagg

ggcecetgtee

catgctgggt
ggggtccaag
agcactttgg
atggtgaaac
tgtagtccea
gtggcagtga
teteaggaag

agteccctace

atctgtacta
actcaggagg
aagatcgagc
atatatatag
agcagtcoctg
cagagagtat
gagtgectga
cttggccacy
tgtcccagge
ctcttggect
caggagctga
ccectcoctt
ctggaagett
gtgtggttet
gtcetececcag
ctatcageay
gggagaaaat
accaggcaca
cacctgaggt
aaaatacaaa
ctgaggcagg
cactgtacte
aaagactgat
ggtggatgga
acctggaace
gecatggeca
gtgettgtee
acctteeotet
agaggetgte
gecgtgatet

tacctgggee

atecctgece
gagagaaaac
gaggccaagg
cecgteteota
actactcagg
gccgagatceg
2aaaaaaaaa

ttgetgtgaa

aaaatacaaa
ctgaggcagg
cactacactc
tttctgagte
tgagectaggt
aaactecttga
ctocagagee
tggttgggag
tgtgctcctg
tecacctgetg
gaaaggggag
ccctteteac
agtccetggtt
gtgtcagatg
ccteccagag
taggegatgg
ggatgaatta
gtgactcatg
caggagttcg
aattagctgg
agaatctctt
cagcectgggt
gaaggggcag
ggtgccacte
tggcctatge
gacacattag
teccaccagg
cccteactge
ccatggtcag
cetggtggte

tcacccagge

aattagccag
agaatcactt
cagcctgggt
ctttctgtet
gctatgatat
cacacaacta
tgtgtttgta
ggttgtocee
gcggacatce
ccectacaggt
gctgggatgy
ceccteagee
gocttttete
gggagcecceeyg
gaaagggatt
gagactggga
gatggagatt
cctataatca
aaaccagcct
gtgtggtgge
gaacctggga
gacagggcga
agacatcaag
tccatgaagg
atgggatcta
aggcctggge
tgtggtctte
cttctaccece
cetaggtect
ctcagggact

cggecteatec

tgctgectgge
ttggccatygg
agggcagatc
ctaaaaatac
aggctaagge
tgccattgea

aaagaaagaa

gggaggcgga

caggtgaget
ctgggtgtgyg
gectaaggte
aacaattagce
aggagaatcg
ctccageoceg
aagaaaactt

atctggacte
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5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5540
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840

6300

6960
7020
7080
7140
7200
7260
7320

7380



tgatagccce
ttactccace
teettggagg
taggatgagg
gtgttgacca
cctgaaccat
catggtgtca
gecteeceggyg
catgccacca
ggccaggctg
gctaggaata
atattacaaa
aggccgaggc
aaccccegtct
ccagctactt
gagccgtgat
aaaaaaaaac
taggacaagt
atatatacag
aatcgaggaa
cattagaata
aacaagggcc
ggctggagga

catttataca

ctacttggga
ctatgattgc
aatcaaaaca
agaagccttt
gctacecate
ggtceotagg
getatttett
agagegcagce
gacacagacc
aataggcaaa
ctatttgaga
ctttgggagyg
acagagcaag
gaagggaggyg
tcacaagtgc

ccagtgagac

aggtgtgagt
tcteotgaacc
tgatgagggt
gtggacttta
ggttggccte
ggcgacteecc
ctcaggctgg
ctctagtgat
tgcctggecta
gtctcaaact
caggcgtgag
acactttgge
gggcgcacca
ctactaaaaa
gggaggctga
tgtgecactyg
acacactttg
ctaagtagaa
gaggaatatg
gttetggect
ataatggcca
tgctgagcac
ccactagagg

aaaaatggaa

ggctgaggcg
accactgcat
aaatgaaggc
gtccacaatt
tttgaaagtyg
gaccttecca
gttgoetcecaca
ceggecagece
ctcagagagg
gttaagaggg
aatacttgtt
ctgaggcagyg
accttgtage
agagaagaag
tgaggccectg

tgggcagggt

cctggagetg
ctcagtttec
aatgcattca
tttgattagt
gaatgtgtag
tttttttttt
agtgcagtga
tetectgecet
attttttata
cctgacctca
ccaccgcgec
cgggcatggt
cgaggtcagg
tacaaaaatt
ggagaagaat
cacteccagge
aactagccag
aaagtgagtc
gatatggcaa
agcacagagt
gaaaacagaa
agtggctcac
ctagaaattt

aatatgaggc

ggaggattge
tccagectgg
ccatgaatag
ggagctctec
ttcaaaggta
gccagtaggy
tetectgagg
ctcataagaa
tecactttett
gaaagagagt
gaggacgagc
aggaccactt
aaaaaaaaaa
ggatattaat
cggtggggat

gggccaatgg

ccacttttta
ccatatctea
gcacagtgtg
tecttttttt
ccttgectge
tttttttttt
ctggtgtgat
cagectcceg
tttttagtag
agtgatccac
cggectgatt
ggotcacate
agtttgagac
agccaggcett
cgettgaace
tygggcaacag
acacacctgg
catttaaaga
ataacatgaa
gaacgtataa
ctgacteget
agctgtaatc
gagaccagcc

gggcttggty

ttgagceoctgg
atgctggaga
gaataaggag
cgcacagcgt
gaggtgttee
ttttetgace
cccaggacaece
ccgaggecee
tetetetggg
gagtgtactg
acagtggctce
gagctcagaa
aaaaaaaaaa
tgagtactta
aagctgggat

ccatctgtgg

gctttgtage
aatggcagtt
gttcccaagg
tttttttttt
ctgagtgcca
ttttttttga
ctcagctcac
agtagetggg
agacggggtt
ctgeccttgge
agttctgtgt
tgtaatccca
cagcctggec
ggtggcgett
caggaggcag
agcgagacte
cccttcacaa
aaaatattaa
gacagaacct
ttaatgggag
aggtatgage
ccagtgcttt
tgggcaacat

gcacgtgoct

gttgaacaag
gttettgett
tgattagaag
tttttaatca
gggcaacagyg
gacggagtct
tgcagcctog
actacaggee
tcactgtatt
ctcccataat
attttcatge
gcactttggyg
aatatggtga
gcetgtagte
aggttgeagt
cgtectaaaaa
gattagtgct
gtaaaaatat
aagtgactaa
ctagagegac
cagcagtceg
aggaggctga
agcegagacte

gtagtecceg

gaggtcgcgg
aagaccctagt
ataaattcag
aggagcctta
ctgggaaaag
ctgeetteoat
tggaggggaa
ggagtcgaag
tttggeettt
gttatgggaa
acgcctgtaa
gtctgagteoc
aaaaaagaaa
ccatgtgcca
gttctagaac

agctgtacaa

ctgeagtgag
ctctgaaaaa
gtccaaagaa
gaggcagtga
tggectagat
cotactecta
gaagaagcag
ccaggtagga
tectetetge
aagecetttgt
tatcececagea
agcctggygca
agaaaggaag
ggcattccaa
cagagaatgg

gagacattgg
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7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
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8880
8940
2000
9060
9120
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9300
9360
9420
9480
9540
9600
9660
9720
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ccgggcgtgg
atttgagate
aaataaaaaa
tgaggcacga
actgcactge
aatcaaagag
tgtatattac
ggagtttecge
ctetgectece
gacacctgece
gttggccagg
ggtgctggga
caatccagtg
cggtgecctcet

cctgcaggcet

atgatggctg
tetgeetttt
agtatttcat
attggggetg
gaacteccotet
gagcgaggygce
cecggggggag
ggtaccagat
gcatcegttt
actcccacct
cagtgggaag
getggagtge
ctetectgee
aatttttgta
cctcaggtga
tgtacactat
atagccteag
aggtctcaga
ctatttttea
tgtagtgtgt
gttttaagca
ggaggctgag
gcacaatcac
tactgggaag
aggtcatgcc

AaaaaadAaaAa

tggttcatac
aagagtttga
attagccagg
gaatcacttg
agecctgggea
acgtgaagag
ttgaagttta
tettgttygee
tgggttecaag
accacacatg
gtggtcttga
ttacaagcat
gcatggaagt
ttgccgagte

ccagctccag

gggtatgtcc
ccagggtetg
taaccaggga
ggacccacac
ttttetggaa
agtygggctgyg
cgggatggte
getgtaccag
cacctgggece
tggctcccag
tgtaaatttt
agtagcgcaa
tecagtctect
tttttagtag
tetgecggec
cattteottag
gagccaagca
acctctctga
gggtagttgt
gtgtgtgtgt
ttgggattag
gcaggtggat
atctctacaa
ctgaggtggg
actgcactcc

acaaaaatoo

ctgraatccc
gaccagtctg
tgtggtggtg
aacccaggag
actgagtgag
gtetcaccetyg
ccattttatt
caggetggag
tgattctcecet
gctaattttt
actcctgace
gagccactge
gagttecccac
ttcagtgtga

cctctecett

ctgtgggget
ctgtggtaca
cttgtaagtg
agcecegtee
cactteceoetg
gagggcgecg
cctggaggag
getggegtet
ctggecetge
cttggcteocee
tttttttttt
tcttggetta
gagtagctgg
agatgggatt
tcagectece
cacagggaac
aaactgagct
gcctcaattt
aagaaataga
gtgtgegtgt
gccgggcecag
catttgagct
aaattagcca
aggatcactt
agcctaggca

aqaaccthoot

agcactttgg
gecaacatgyg
catgcctgta
gcagaggctg
actctgtete
gttagetttt
attttttate
tgcaatggeyg
gcctecageca
gtatttttag
tcaggtgatc
gocecagceeat
tgttgegtgg

aaacttcatc

cgggaaaggt

tgctcacctce
ttgtteecett
aggggtgcta
atectecectg
agtcacgete
tggtgatgca
cctectetea
ttgectoceg
tgcaggtace
agctitceceea
tttgagacag
ctgcaacctc
gattacaggce
ttgccatatt
aaagtgctgg
caaagtccag
tcagtactca
cctcatgtat
gatgagagaa
gtgtgtgtgt
gtggctcatg
tggtagttca
ggtgecagtgg
gaacccatga
atagagcgag

atataanota

gaggctgagg
taaaacccceg
gtcccagecta
cagtgagctg
aaaaaataaa
attttcatca
ttactttatt
caatctcage
cccgagtage
tagagatggg
cgeccacete
tttaaccatt
tetggttaat
tgceccttete

ggacagtgtt

cagatggatc
tectectactaa
cttgggaagce
agattgcacce
aaaaattaaa
tgataaagta
tttttgaggt
tcactacaac
tgggactaca
gtttcteocat
agtctcccaa
tttaagtgtc
tetgteatac
tctetgttec

caaggttcgg

caggccccce
ggtcgtagtt
ggaggggtat
tetggtattt
agcaataccg
gctgecectge
tccccccaac
ctettetcte
aaaccectge
aaccccctgeo
agtctegete
tgcectcocgg
gccegecace
ggctggtctt
gattacaggg
cagagctcca
geccactgtgt
aaattgggtg
agaatcgaag
gtgtgtgtgt
cctgtaatce
agtccagcct
cgcacacctyg
ggtcaaggot
accctgtetce

cactaoaata

gettatatct
tactttgceg
ggaggtggcg
gttgeagttt
ctggtaagag
ccagtaggca
cctaacctea
cgetgetgte
cectcactte
ttcccactat
tgtegtcocag
gttcaagtga
atacctgget
gaactcttga
aagtgtaaat
tgtaaaatgt
gacttagggce
tggccaatac
aacaagattt
gtgtgtgtgt
cagcactatg
gggcaacatg
tagtettage
gcagtaacca
ccagaaaaag

cactaacaata
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9900

2360
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620

10680

10740
10800
10860
10920
10980
11040
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12000
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atcataggtc
gaaaatgtac
tcagtgggtt
tttacagett
ataaccageca

ataaactgtce

cetggtgget
aggtcaggat
aaaatgcaaa
ctgaggcagg
tactgtacte
actcaattct
gctcacacct
gagcttgaga
aaaaaataag
aacatcacga
aatcccagct
gcagtgagcce
aagattacac
ttatetgage
agggtgcettg
ctataatgtt
tggaatgtag
ctcaagecte
ttttgttttg
gctagagtac
ttettetgee
aatttttgta
tcctgaccte
gccaccacac
tttaatgaat
ggcaattett
gaggcaatgt
gaggtgggac
teoctgectat
ccaggagtte

tgaaccaacy

tgecaggeatg

cagggatcct

atttacctea
agttcetttta
atttatcttg
taagggcgea
ttecattgttt

aactgtgaca

cacacctgta
caggagtttg
aattagttgg
agaattgett
cagcectggge
gtgatagcaa
gtaatcccaa
ccagactgga
ccaggtggga
gacctcatct
actcgggagg
ataatcatge
tttecatatta
agtgctgceaa
tagataccac
ttttgttttg
cggtgcaatce
agccttecga
ttttgttttg
aatggcgtga
tcageeteet
ttttttagta
aggtgatcca
ctggctagag
taggacctcet
acatatacga
ggcgtggtca
ctacaccctg
aatcccagea
gagcccaget

gtttttecaa

ggcaaagaga
ttctagatag
agggtggtga
aacaccctte
caaggttaca

ggaaagtett

atcccageac
agaccagtct
gcgtggtgge
gaactccgga
cacagagcga
aatacagaaa
tgcttttgga
caacatagtg
gaattgcttg
ctacaaaaaa
ctgaggcagyg
cactgtaccc
tggcaaaage
gcccagggtt
tgaaacatgt
ttttgttttt
ttggetcact
gtagetggga
ttttgttttt
tcttggeteca
gcgtagetgyg
gagatggggt
cecegecttgg
gtgtgtcctt
agggtaagcce
aaagtatgaa
gtgctgggag
gggtggggat
ctttgggagy
gaataggatg

taggggcaat

caggctttea
ttaattataa
gcaaattcaa
cttacaacag
aatccacagce

ctgeetttga

tttgggagge
ggccaacaca
acctgeotgt
tatggaggtt
gactccatet
tagagattat
ggctagggtg
agacccccca
agcccagaag
caacaacagg
aggatcgett
cagecetgggt
atgtaaatat
tgtacccoaca
agcttatggt
tgagatggag
gcaaccccetg
ttacaggtge
tagagacaga
ctgcaaccte
gattacagge
ttcgecatgt
cctteocaaag
tttaatgctc
cogettgggg
ccgccacgag
gatggcacct
cgaagaggcet
ctgaggcagg
cccggetact

tttgetgece

aataatgttt
tagaattggt
ctgcecattgg
tctaataaaa
ccctgeaggt

aatttaggaa

ctaactataa
gactttgaag
caaacagtag
ggagtttcat
aactgttaca

cttggeccagt

caaggcaggt
gtgaaaccce
catctcaget
gcagtgagcce
ccaaaaaaaa
actttagget
ggaggatcac
cctctacaaa
tttgagagag
gtgtggtgac
tagcccagga
gagacccetat
ccteccagect
aaaccccaaa
tttaagctac
tctegetetyg
ccteccagat
gccaccacge
gttttgetct
cgecteceoag
acgtgocace
tggeccagget
tgctgggatt
atctttaagt
catttgtacc
gaggcctaca
ccttgagaga
toctggecag
ggggcagcga
cacaccttgt

ageggatgtt

gaatcacctg
gtectectatta
actcgectagg
gagattgcag
agacttagga
aggtgttgtg
tcgaagccag
aaattaaaaa
cagcctgggt
attcacctgt
gttccagget
ctcaaaaaaa
cetteettat
tttataactce
atgtttttag
ttgcecagge
tecaagcgatt
ccagcaaatt
tgtagctcag
gttcaggcga
acacctgget
ggtettgaac
acaggtgtga
ctacctcaga
tagatcccca
cactgcacaa
ctggggcaca
gtgeggtgge
ctgettgaga
tttaccatag

tggcaacgte

ctttggttgt cacaactgag ggatgetatg ggeatetage gggeagagge

gctaaatgeg ctgccatata caggacagec ctcaccatge agaacaacca
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12300
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13020
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13200
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13380
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gcaccaaacg
taagaageccet
ctgtcaccca
ggttcaagca
catgctcoaac
ggtetegaac
acctgcatga
ggagtctete
tatgeoecteec
aaccactaca
tagagaccag
tcccaaagtg
ctagacctgg
aggccaccete
agtgcctcaa
acctcgtctt
ccttccacaa
ccagggacac
ccagaccagt
ggggatctcc
ctgatactcg
gacacccagg
ctgggagtag
cacttgggga
acttecttata
actttectat
tgtttgtttg
caatggcgtg
tcagectacc

tttttagtac

ggtgatccge
tggcetetge
caatctgtaa
aagaattgtg
tacagttgtt
gtgagtagat
tttttttatt
gtcatggete
caagcagctg

gtagagacge

ccaagagtge
ccattttttt
ggctggagtyg
atccteoetgt
taatttttaa
tectggecte
gccactgcac
tetgttgece
aggttcaagt
cccagataat
gccaggcetgyg
ctgggattac
cagccctete
tectteocectg
cctggtgttc
cctgatcatt
catcgcecetg
ccagggcagg
gatgagcacc
ctgtcgggge
ggatcctecag
cecaccccag
ggaagggcty
gtttetteet
tegtttttgt
atatagacag
tttgtttgtt
atcttggcete
gagtagctgg

agacgacatt

ccaccttggc
catctttgag
acaatcatgt
cagtgaatca
ttatcatgta
agagctaatg
tttagagaca
actgtagcet
ggactgcaag

gatcttecta

tgecaattgag
tttttttttt
cagtggcaca
ctcagactcc
attttttgta
aagtgatcat
caggctgagg
aggctggagt
gattctootg
ttttgtattt
tctcgaaatce
aggtgtgage
cttcaccagt
cecegeccetg
ctgctggecag
ctgtatgagg
gaggtcagca
gatgtetggg
gggagtttge
tcctggettt
gacgcaggtc
agaccctaca
aagccttgtt
ggcatcatge
ctctaaaaag
cataaagaag
tgttttgaca
actgcaacct
gattacaggt

ttgeccatgtt

aaatcctggt
tttttttttt
atcatagctt
cgagtagectg
gagacggagt
cccaccttgg
ttgagaattt
gcagtgetge
cotocagcctt
ttagttgaga
ctgacctcag
caccacaccg
aactcctaaa
gtceccagget
acgtgtggtt
ggctecctggg
ttggeceggge
actgaagect
aatggcggece
gcctetgeat
acattcacct
tgaactgtge
tceccttgeag
cttetgaata
aaacttttat
gtatgtcage
gagtctcact
ccacttcoeg
ggtcactacc

ggccaggetyg

ttegatggte
ttatgagaca
actgcagecct
ggactgcagg
tttgttatgt
tatcccaatyg
tttttttttt
gatcttgget
cdcaagtaget
tggggtttta
gtgatctgee
ggctggtgtt
accagggace
tagectetee
cggctttctg
aggcgcagcc
aagggctggg
cacecetget
acctgcatct
gacttcctct
gtgggcagag
teccagectt
gggggccage
aatgcegatt
tatgaaagta
agatttectce
ctgtcaccta
gttcaagcaa
atgtctgget

gtetecaaact

ccactteoctt
ggatcttget
ccacctecta
tgegtgecac
tgeeccagget
tgetggtatt
tttttgggat
cactgcagcee
gggactacag
ccatgtttag
cacctecagee
gagattttat
cctggagggg
cectgtteac
ccaagcatct
tacgtgaaca
ggtggcetgt
ctetgeccte
ctgacacact
gccagetcte
ggacaggtca
cecggeaggt
cattgtectee
ttatccatgg
atacatgcce
cttttttgtt
ggctggagty
ttctecetgoe
aatttttata

catgacctca

ctcccaaagt
gecttacgta
tggacattct
tcctgagtat
gteoccageoece
aatggcaggg
gggttgeact
tgaccteocta
tgcatgeocac

tgttacccag

gctgagatta
ttecatteatt
tteocageatg
gcgccaccct
catcaaatct
ttggcacctg
ctgtcaccca
gactcaaaca
caagcccage

getggtettg

caggtgtgag
catgcattca
aaagttttca
gttctatgtt
atgtattcac
aggcatttta
ggctgaagta
atectcacac
taattttttt

aactcttgag

ccactgtacc
ttgtttggga
gagaagtgga
aacattttgt
tgttccatca
ttttattatt
cagtggcaca
cttggeetee
tttttttttt

ctcaagcagt
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14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
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15720
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15900
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16020
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16140
16200
16260
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16440
16500
16560
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16680
16740
16800
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16920

16980



cctgecttgg cctcecaaag tactgagatt acaagecatga g

<210>2

<211> 14881

<212> DNA

<213> Mus musculus

<400> 2
tggacgtctyg

ggcaggagat
agctcagget
aagtttcggg
agggagacga
atgaccatce
tgactctcce
acttcatgac
atctggaact
acaggagacc
ctcaggtctt
agaggaagct
taaggccact
aaaggtetgg
tcatgtgtcc
gactogtttg

caggagggca

agtgggcaga
atgctgceet
gacacattcc
gacatcacag
tctatttett
g99g9cggaggyg
tgttgttcta
gataattcat
ttceccagatg
aggctggtcg
gacatccgca
tgaagectte
ttcatggete
tetegaacte
aaaaggaccc

tcacgtgace

ctaagggacc
tgaaacccag
tcaggagagyg
tatcteotetg
agccggagaa
gteeccacee
tgacaaatct
aggcaggggy
aaagggcaga
tcagaattgg
gtattcgcac
agggtttgtg
ggaagttctg
attggtgcecte
tcacagctta
ggtaggagga

tatttcaaac

ggctgctgga
gccatcgagt
aactatcctc
accaggaaaa
actgctgagt
accttggttt
ggatagtaag
agaatgetgt
cttattatag
cctttgeget
gcaaagtagce
cgcgccatga
tacttgtgge
teoecttetttt
ggaagtaaga

cccaacetge

ccgacaagge
gaaggactgg
ctgtaaggga
ccectetcac
aatccatcect
acgaagtcet
ccaccceagyg
atggcttaac
ggatcgggec
gtatggggga
ctcagccatt
gttectgatt
ggttcceatt
aatgcccaca
ctgtgagttc
tectttttet

ggcaaatctt

atccatagea
ggaaggtaag
tcagectcat
acacccatag
ctetgaagte
tctecttgtaa
gcaaagggga
tttgtgggty
gtctttacaa
caagcagaac
cataattgtt
ctagtactgyg
tecccttegac
attctecgaa
agcaacccte

taegtctaccet

ctagcttgaa
gctaggagte
gaggaaaggt
cagtgctece
gcaggteotet
ccccageace
ccectgtgeac
agtgtccagg
agaaagggga
gggggeatte
tccgectect
tatttggggg
ttcaacgeoca
cectcecaccta
cttaaggaca
cactgtttga

aatgacaggt

gaggaatagg
ggaaggactc
tctectaact
cagctttete
agctaaaagt
aaccaggggt
tttaaccgta
tttattttta
taggtctgta
ttgtecttgg
tcaggcaagt
cagatttggt
tccaattcaa
gtttgagaag
aagcacgtga

tgcggagagt

taagtgggta
tggctgactg
gagactacga
ctcaaagecet
gtgtgtccag
caagacactt
ctecececcetg
tgactcagac
aagggaaaaa
ggcaagtgca
ccaagccaca
agaagctgta
ttaagatttt
tggttattet
gaggctgcag
gtgatctagg

ggttgaaaag

cttgatgaag
cttatttgga
tccaattagg
agtgaactta
ctagecectetg
tggacaactt
acatcgtgaa
atcgatctac
aggacaacag
gacgttgggt
aagagctgca
cggegtctag
aatcagtget
tccaaaggeg
tggaaggcte

tecagetgete

cacttgtaga
taggaaaggyg
ggaatggtgg
gatgtagcce
aaagctcaca
cectettecce
ctcatggatyg
tegggtgeac
aaaagtggaa
gaectgagtga
gccttcagtg
gaagtgagga
tctggggatyg
tgtactgtgg
aatttctaga
aagaacacca

accogggaga

aatggtcaag
actgtgaggt
acaaacgget
gecacctttge
ttgcacagtg
tegtggtatt
tattgccaca
tcteocageotac
ataacacttg
ggggtagtgyg
ggaaagaagc
agecgecgett
tecagegtte
aaaaagagaa
acgggtactg

ttaaaggtac
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17021

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960

1020

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1320

1380



aggcctgggyg
gtgggtgaac
cagcggaacc
taatctgttt
cgaactecaat
tgagtgectct
ttgggatgct
gagtgagtgg
aggcccecteg
tggtctgaga
cccagcattt
gagtgagtte
caaacaaaca
cagttgaata

cttecacctat

ctaactttgt
cctocteocte
cagtaaggge
aggccctact
taaaagcagg
atttgectttt
tgctattatt
aatacgctag
cagaatctta
agctggtcta
ttaaggactg
ttgggtettt
aagcaggagc
ataggtcagt
taagaaccca
ttggogaget
caacgggtac
tgttttgtca
catgttgtag
atgtecteocag
gcggcagtga
taggaaattt
aaacatggtg
ttataaacac

acccacagcc

gcgggggett
acgagctgga
tgggactgac
teottgaaget
gttatgggaa
catcggttge
ggecectgecece
ggggtcatge
gttggatagt
gttgtgcaaa
gggaggcaga
caggacagec
aacaaagtaa
cacagatact

tgatcagatc

ttttttteet cttecttect ttetttettt

ttectettet
ttactttgac
gtagcacaat
tectteoegg
gccaagttet
ttggttecet
atatttgeoat
gtgtaagcgt
atctcaaggce
taagtggata
gcaacaattt
aggcgtctgyg
aagtgagccc
ctcagggcca
aaaggtctta
caggttggtg
ttgtaccctg
atgtttagta
atgttacaaa
gctagagcac
gacccaagct
catccatctt
tetetteatt

atttgtgaag

tgctttagag
gatctgggga
egeggggcat
agctcggaac
gttetgeggg
cttgggaatg
cctecaacace
tttctctacc
cggagtgtcc
agtaaaatgc
ggcaggcgga
agggctacac
agtgcgattyg
taatcaactyg

ttagtatctg

ttttettett
ctttetaate
gcccagaaca
gctecacgeac
gagcacagct
tgagatcage
tgtaccacag
gggagaaata
ctgttttgat
gaaagccaga
ctecatatgtg
aaaccagagc
ctctgtacca
gaggacccoct
gtoteecaca
aactcacata
ttgacatttg
gcatcccatg
tgctectgece
gcaggcccta
gatattttcc
ggggggctgt
gtggacattg

ttaggacaga

gggcaggggyg
tecttegacy
tgatccttceg
acacgctgac
ctegtggagg
accacctetg
atgcgggata
tcccagggga
tttggaagaa
cagctgggcg
tttetgagtt
agagaaacce
gagcaaagat
tgaactttee

tagagttatt

ttttttggaa
ctgettttge
cccattgttt
tgttgtacaa
ctgggagatg
aggtgaaaat
tgtttecgtt
gtgecttagga
agtggagaag
cagtgaagat
gtgatgetga
catgtaagta
ctaccatagg
gaaaaactcc
tecteatygge
actggctggg
aggtcaggtg
ccacttgtaa
aggtaacatt
agaggcgcag
agaaacccag
ctttggcetao
aaaaactaag

actggacctg

cggggtcagg
gacatgtcegt
cacccacctg
tttgggecect
cgecttgagg
ccegeggete
ggaggggect
ggagaccgac
tgcagtgggt
tggtggcaca
cgaggecage
tgtctcgaaa
gagagcocaag
aagttccatt

tattaaatgt

cgggtgggge
gtatagcaga
tecccagactt
ttgggggacc
attctgagag
tcececgaggag
tecgtgtacce
tcagagcccc
ttctggtaag
cgcctttaat
ctggtctaca
aacaaacaaa
ttgtgaaaag
aaattecccac

tttectecag

ctttetttet teetettect

aggtctttaa
cttocaggtg
ctgtttgeag
gtgagetcetg
aaaataagaa
ttgteteegt
gatgagaaat
ggacttggea
gaaaaaaaaa
gtgteccteat
gaegetgecca
agccectett
tecagtccgea
tagagtagct
aggagggate
taagacctta
actgttgtga
accaaaagtg
acccaggtgg
ccteccacttt
atttctatat
tggcccaaag
gccecectaga

ggccttggtt

accctacaag
ctgcagttac
tgcagggtat
tetcecageeca
caatatgcece
tttgeacagg
gaccagggat
cttggeccatg
aggtgtatct
ttotaggatc
tgacatacte
caccaccacc
tggggaatac
ctgggtggga
ttaaagagag
ttttgtggtg
gtctgtectg
acagccaaaa
agagecetttg
gcaggttcac
gaatgctctt
tttgagatge
agecttgect

agcctcctge
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2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

2880

2940
3000
3060
3120
3180
3240
3300
3360
3420
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3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320

4380



cgetttgteg
ccacaacagce
ggggacceca
gggaatgttyg
gccceocctte
actgaaggte

aatgaatgga

ceceggetgg
tctcaggegg
cttggcette
ggaggaagcg
tetteoteage
tgecttetet
atggactcaa
tgtgtgtgtyg
acacacttgg
tcctaagetyg
caaggagagg
tcceccgagac
taggaacaat
agcagggttg
ggacatgtgyg
gatctgttct
tgcggettte
gcatctecte
aagcggectg
agtgctcttg
cagggcttet
acaccctact
geccaaagga
agcettgttyg
agtggggctyg
tgtctcagge
gagtgcaccc
ccaggtgtag
gggctattgt
agccgattag

gttgtcctaa

gtgtaatgct

tt+oraaarncta

gaaagaccct
teatcteogat
cgatecettge
ggattgcagt
ccccagettt
agagtgtata

gatctatcta

gttgggaagg
tgctcctage
acttgctgec
ggagtctgga
ccacgggtge
cagtcagtgg
cagagtgatg
tgtgtgtgtg
gagattgtga
cacagcaaaa
gccagtccag
tttgtctcaa
tggagggtgt
aataattggg
aggagggtgt
tagccatget
agttaaaggt
agggctaggg
ggccaggagg
tectteotitte
tggatecgetg
ttctatgttg
tgaaagatgg
tgaaggggty
tgttagetgt
tggttetgte
cggtttattt
tggtacatge
ggggtatcca
tcacctggta

ggtceggtgg

cttctetece
ttgactgcaa
ctttgeaate
gatgaatata
gtgagtgaaa
aatatgeccet

actcecagagc

ttgtctecgyg
agacatcctt
ttacaggtct
gagtctcgceca
tegtcagtag
ggttaagecct
tgctgtagte
tgtgtgtgtyg
atttgagatt
ccctatetea
gctgatttace
agacaaacct
caataggaag
aattattaac
ggcttttcag
gagctgatgg
cactgtttge
gaggtcacct
actgggagac
agtgctgtga
tettacctgg
gggatccetyg
aaggaggage
tggactctgg
gcgactetygg
tcatcegeac
cttetgtgtg
ctttecatcee
ccagaaagac
actacacact

cctgttacaa

ataggtggaa
ctecatctec
tegtttecee
aatatgtaaa
cactgtaagt
gacagccatt

ctaacttaca

gaaggtctag
cccaccettg
gggtceggggt
tggaggtgge
agtttgttet
gtgtggtgag
tocceocagett
agagagagag
agttggggec
aaaaacaaag
atagcaagtt
cctagagett
gaatggggag
tgaatgaaga
atgagaccct
agttgagget
tgtttgtect
tectetcact
gagtgccece
tctcatggtg
gactcacceca
ttetgctget
ttgatgetaa
actctcgaca
acaacttcat
aggteggetce
tatttgtata
agcactctgg
ggctecagaca
gcatgttcag

ggctatettg

ccaggcccaa
acagetgtga
accceocacce
tagtaattat
ttcectettt
tgaggagcce

gcaggtetea

cacccacacc
agtgtccatgt
ccateccagtt
tagttcaggt
ggatgaggaa
cagagcaggyg

ctggeegget

gctctecactg
tcatcaaact
ggcaggagag
cttctgagtt
gctgggaget
tacgaagctg
cctgtgtgtg
agagagagag
acatagtgaa
acaaaaaaaa
ccaggccage
ccctaaccag
actgagtata
tgggggtaca
agcctgtetg
gtaaacaaac
cccaggagtg
gactgectte
tgctggette
gtcttcgggt
ggctggecte
agccaggtga
teccaatctte
cecctecaggt
tectgacett
ctgagactgg
ttttagaaaa
aggcatcatg
tgggtttaaa
tggcatttec

aagaaaagga

tgttcteoctg
cctggegect
aggcagggtyg
cctectcate
ttgttetggt
ggagaggttyg
tgtgtgtgtg
agagagagac
ttcaagecceta
accaaaaaaa
ctggactaca
aagtgagctc
ggtggggatg
gtcteggaga
ttcagtgaca
caccggggac
gttttggeca
taccccaggt
catcttccte
accgggggtyg
teoccecegeage
gtgtcecttag
agagctette
ggaatctcag
cagttgtecte
ggctgggact
cattattaag
ttatagctta
ceccagtggaa
attggagtca

gtcagtatgt

gaacacccac agtcctgget cttgggaggt gatggaaaag gectcatgtgt

rrtocratan anotocacmac arntonrtraa aacontaantn acataattoaa
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4440
4500
4560
4620
4680
4740

4800

4860
4320
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5040
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5220
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5340
5400
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5520
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5640
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5820
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6000
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6300
6360
6420
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6540
6600

6660

6720
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g g e e

acatatggca
gggtcagect
gtctcaaaaa
tgggtaaact
atgtgggaaa
gtatatatgt
aatagatgag
gtcectgggt
ccatgcaagt
caagagceacc
ctgaaccect
taggcaccga
ccacttteeg
taggtgtaca
agacattccg
ggacataaaa
gaggcagcca
tgcacagacc
ttacaggagg
cttattggtt
ctctegaatg
aacgoatatg
gtatttgtga
gttacaggca
ttgagcaacc
ttcoctttottt
tectteette
atgagcacaa
ataacagatg

gagcagtcag

ttgtttogttt
agettectetg
tctectgect
gccacctete
tgtttgtttyg
tcacactgta
ccaagtgggg
tgtgcattgyg
ggagttacag

gcagccatta

2 2 g s

aatgcctcta
ggtctacate
aaaaaaaaaa
cagtcacaac
ggtcacaggg
gaataaaaat
aagtactgag
agaaacaaag
gtgaagggec
ctgactoget
ggaccctgga
gaccccagag
cettggggatt
ggtctgggte
attgctggga
ctgcgatggg
caatcagatc
cagaaagtaa
ttecaagtgt
tttaaatagt
gcctcaacct
ccaccataca
acttataceg
gttgggaget
agtgcteget
ctttectttct
cttectttet
tgtagttote
gttgtgagee

tgotcottaac

gttttgtttt
tgtagctctg
ctgctttcca
caactctgag
cttgettitte
tgtaatccag
attaaaggca
tgttttgect
acagttgtga

ctcttaacca

g g g
atccaagace
ttgagetceeca
gaaagaaaga
acgaaacaaa
tgtggggacc
gtcaagaaac
aacagggaaa
aagcttttee
tggaggggeg
tcetecatteoc
ggggaaaacg
tcaaageccag
ttggtctcaa
aaagcagtca
atggtagtgce
gcccagaggg
totatgattt
cggttaagga
gggggttttg
ctctctgtat
cacaaatcca
cetggetagg
cggatgacca
ggccgatgtt
cgectetttet
ttctttottt
ttetttettt
ttcagacaca
accatgtggt

cactgageca

tgttttgttt
getgtectgg
tgecgetggga
aaaggctcta
gaggaagggt
gctgecctea
tgecgeccacca
gtgtgecatgt
gctgecacgt

ctgagecatce

g e
tcaggaggea
ggccagceeag
aataaagcaa
aagacactga
cgagggggtyg
acatttagta
cgagcaggtyg
agcacagggt
ggcctgeoagy
atcccageta
aggcagagac
gtaggatgca
cagtggacac
tgtatactta
tccagatgaa
gtggcgcaca
caaggecoggt
aatggggtgg
ttgttgtttt
agccctaget
cctgectetg
atttattttt
gcagagggca
gccaggattc
ttecttttet
ctttctttet
cttteggatt
ccagaagagyg
tgetgggaat

tototcooage

tttgtttttt
aactcactcet
ttcagggegt
cttatttatt
ttetetgtgt
aactttcaga
ctgececcageg
ctatgggagg
gggtgctagg

tcttgagece

g ey
ggaggatcte
agctgeatag
tcccatgate
gtatgagaaa
gggagagtca
agaatctetg
ctgtgactga
acctagagge
acctetgggg
tttettgttg
tgctgecegg
aaggccctoc
agttgaggga
ctaactactg
ggaatgagag
ccttgaatcc
tgggctacat
ggatggctaa
gttttttett
ggcctagaaa
cctetcaaat
ctatttattg
tcagatgect
aaacgtggac
ctetttettt
ttctttottt
tatttattta
gcaagaggge
tgaactcagg

ccectetttet

g g e
tgtgagtttyg
ttaagaccct
atacagaccc
gggacctgtyg
ccagagggca
tgaagtggtg
gtcaaatgag
tgggagcacc
cettteecga
ctcacgtete
cagectetca
catcccaggg
aacaggctge
actggatgeco
cattttcaca
caacactccg
agtaagacce
gggagetgcet
caagtttttg
tcactgtgta
gctaggagta
atgtgtatgt
tggagttgea
cccctcatgg
ctttetttet
ctttettect
tttaatgtat
atcagatcte
acctetggaa

ttttttttta

tgttgttgtt
ctagaccaga
gtgcegecac
taattttgta
agccectgget
gatccacctg
atttgtctat
gtgttggatc
aattgaggtc

ccgagagaac

gttgaggcag
agtcaaaaat
ttaaccccaa
attatttgtt
gtecctggaac
cctecageocete
ttttatttta
ccctggaact
cgctggaaga

ccccaacaac
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6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
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7920
7980
8040
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8220
8280
8340
8400
8460
8520

8580

8640
8700
8760
8820
8880
83940
9000
9060
9120

9180



aaacctttta
ctgacgttcet
cgagcatcea
tcaaggtgte
gggtgaggec
agtctgggat
aaaaaaaaaa
tttaccattt
tgctggcetgyg
tcececttece
gtgttcaagg
ccacttacat
tctactttge
tgtgggagga
ttcgagectce
gagaagttgg
accccaaaaa
gctataccag
cacctgggte
cggecteetg

cagctggact

aaattccagt
agcctcagtt
tetgaggetg
caacacctat
ttgttttgat
ttaaggtagg
tagcctgaag
ctggoegteg
ggtccatgct
tatttacttt
ccagaagagqg
gaggcagagg
ggacagccag
aaadaaaaca
ccadcatgtg
accgcetgage
tatatttata
cagaggacag

caggtcatac

tttttgagaa
gaggattgag
teagcccaag
agctttgcaa
ttatgtgaga
ggagtcggta
aaaagtttta
tagcgactac
ttgecttgctg
cetgetetgt
tttgaatggt
ctceegacte
agaatacttt
gagatagggc
tgtttttceg
caggtgggca
gtgccctgag
gctggtgtgt
ctagecetge
agtttcttac

ccatataaaa

ttetgttete
ttcctatecag
tgggtcecat
ttctcagtgt
ttattttggt
gtctcactgt
ctcacagatc
tgotttgtte
gattgttacg
aaagatttgt
gcatcagcta
caggeggatt
ggctacacag
aaaaaaaaaa
gttgetggga
catcgotcta
tttatttatt
cgtgcaggat

aggcaagtac

tggagctgtc
ctetgetcat
acagecctttt
atgcctaggt
aaaggagcct
gataaaaget
taagtatatg
taagtgtgca
catgctggca
aggtgccage
ggetgegggt
ttccagggte
atcaaccagg
tgaggttccg
gaacacttcc
gtaggctggg
agcctcttce
tcgecteceg
tecaggtact
attagtgtac

tgtgtggtgg

tgggcaagag
tcagactegg
gaaggatate
gatcatgtte
ggttgttecta
gtacectgat
tgtgtatata
ctaagtggca
ccttagctaa
tgggacctcet
geececegtgag
tettgtggta
gacttgtgag
ccatctccat
ctaagcecatg
aggatccctg
tcttctctge
ctcttctete
gagtgetgee
tcocagegtte

caccaggagy

cgtgtgcaca
cagtgagtgce
teotgggetga
caggcacagg
gaaatgaaag
ctatagtett
catatgtata
tttaaatcca
gcgttcageg
cectecagga
gatcctetge
catcatccect
tgaggggcge
ctgtectggtce
ctcagecagta
atgttggggt
cccaacctta
caatgttgce
ctgtttgtte
ctaagtacag

aaccagtcat

agtgtgaggt
cctecatecac
aacttggcetg
aaacagcetea
gettagecag
gctcattaaa
cagcgcgaag
cacactgctg
tgcaacctce
aaggtggaca
ctcttgectt
ctggtgctgg
cggggaggga
ttcgctgcag
ccgatggtga
cctggggttyg
ggtaccagat
gaatacggtt
acaceccacct
cactaaaggce

acttgtgggt

aagagetgtg tgactcagag cagtetctga

gaagtcagat
cectagtact
ttgtatageca
tttgttettg
gtagtcectgg
tgcttcatga
tcacagtcgt
aaacttctta
ttgtttatat
gcegggegtg
taotgagtteg
agaaaccctg
acagaagagqg
atcgaactca
gacctattta
ggtgggaggg
tggttcecectt

ctgtagotga

ggggtggage
gcaaaaatta
atgttgagaa
tetgetttat
gtggectgga
atgegggegt
tetgactgea
agccctcaag
ataaacaaac
gtggegcacyg
aggccagect
tectegaacce
gcatcagatc
ggacctctgyg
tttattttat
agacacttge
cttcaacgtg

gccatctott

aggattgtge
aaatatttaa
aaaaaaggaa
ttttttttet
atccgatatg
tgagggcetg
cetggggoect
cttgctttea
tgtagctgtg
cdotttaatec
ggtetgaaaa
ceccccaaaa
ccatcataga
cagagcagtc
acaatttaaa
caagccgtgt
tgggttctgg

cagcccaaac

acctectattg
acctagcctg
tagetgtggyg
gaacaagata
ttgtttgttt
tagactaggc
tgecctegtge
tgttoctgot
tttacttact
ttcagacaca
cagecactogg
gtgagetceca
aaaaaaaaca
tggttgtgag
agtgctectta
taaacacact
gtatggaggt
tgatcaaact

agggtttecte
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9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380

10440

10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520

11580



tgtatagecce
atctgceotge
tcagcccaaa
aggcccacat
tatatatgtg
ctggaactgg
gtgectttaa
ctagatcatt
cggcaagtag
gagaacaggt
tgcctctgaa
gtgtgtgtgt

gtgttaggat

atgaccacag
aacattacag
gtgaggatga
ctgggcactg
tcotgagacet
cccacagtge
catctaccte
gaataccttce
cettaggage
caagcaccga
gtegggggte
gctegacaca
agcetttece
tcagagtttt
tgtgecagtet
gaatgtataa
actggagaat
tatagttcag
aaacaattca
agacaggagg
ctacataaga
aaatcaaatg
tgtetgtttt
aaataaggat
tgtgtttett
tgtgttggaa

ataactcttt

tggetgtect
ctectgectee
ctttttattt
aagocttgac
aaccacctgt
aactacagat
ctactgagec
ctgatgtgtt
gtetecagac
gatgttcagg
tcacaagctc
gtgtgtgtgt

tcatgeceoatt

tggaatgacc
gctaagagtg
ggatggggtc
ggaccctaca
getgecteee
ctcaacctgg
atcttcatca
cacaacattg
cttgtggatg
gagtttgecca
ctggeccetge
cactgatetg
tgecccactg
ctecctaceet
ctgaaacgga
agtatttcag
ccaagttcac
tggtagagta
aaagcagcgt
atccagagtt
tettgtttta
tccataggta
tatgcecaata
ggtgatacct
gttttttteca
ttttgatgga

gacttactta

ggaactcact
caagtgctgg
ggaggcaaag
cattgtttag
gtgectggtg
aggtgtggac
atctttccag
acttgectgta
attgtcaaat
gggtecttgg
tegtgttage
gtgtgtttgt

aaaaaagaaa

ctggtccaac
acagggacaa
atcgagggee
cagccctcetg
tgccgtattg
ccctectget
tcattectgta
ctetggaggt
gaagccctaa
tggaagectge
ctctgecatga
caggcacatg
cagcaaggag
ctgcecttet
aagtttacat
acaaggtgtyg
gtectgactgg
cttgceccagyg
atgctaatat
catggtcctc
caataattac
tgtagattta
ctgtgtgggt
ccaggagtte
tatgaaattg
caactgattt

attagattaa

ctgtggacea
gtttaaaggce
tcttcaaagce
tttatatata
cccatggagg
cgccctgkgg
tccaaaattt
ggtgtttage
gacccattga
gtgctgagga
totgecagtgt
gtgtgtgata

Ccaaaaaggca

tgagagctca
gtcaaggaag
taccaagatg
cttcagcgge
ttgececcagte
ggcagatgte
cgaagggcte
ctgtgecagt
cacttgttet
ctgtatetet
cttectetgt
agcagatcac
cccectgatgt
aataaatgct
aagcccactg
gcacacacct
gatatacggt
atgtcctggy
aagcctgtag
agctacatag
attgtgtatt
tatctgggtc
tttattacta
tattactgta
agtattgtte
ctttettecaa

ccectacaata

ggctggecte
gtgcgccace
tggccttgaa
cacaaacctt
ccagagaggg
gtgctgtgga
tgtactcttyg
agtatcceota
tttecagtgea
taggactctg
atgtgtgtgt
cacatggtag

agaaggagag

gaactcagaa
actgcccage
cctacatctg
tgtctatgtg
tatcagatce
agaacagcgg
acatttgeag
gctggtgaga
gtaattaggg
gtagagcatt
gtgtgtgtgt
gggtgtctag

gaggtgactg

ccagtgatgg
gggagaaacc
tcggggtcece
atctcctata
teacgeetee
tgcttgaact
ctgggtgggg
tggacaaggg
ttgetectece
gacaccttgg
caccteocctt
acatcttcga
tteeccactee
tattttaaca
tgaaagatat
gtaattccag
gagaccctga
ctctcagttt
toccaggatt
gaaaccaagg
totggettet
ttcgattcca
taactctgta
cagagttgtt
tttcaaggte
tgtettaaag

ttcatagqaaa

gaagttgagg
cacaaggcat
acaggcccag
acctggcage
cttecetetg
tettgeccag
ccgettacgt
ctgtgggtog
agaccagtga
gaatcteceet
gacaggagtt
gctetgecac
tgagctggec
gtttecetttt
atgtatttat
cactcagcag
ggactagggc
tatcecctgga
ggggaggtag
tcagecectgge
ttataaaaaa
ttgatcaact
gtagtgettg
ttagcaatcc
tataaagaat
tttttatcat

acgaagtaaqa
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11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300

12360

12420
12480
12540
12600
12660
12720
12780
12840
12300
12360
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13820

13980



tagtagccect
gcactaaaat
atattgtcat

gaaggctaat

taatcctage
tacaaagtga
caaagaacaa
aataaggcaa
ggaatctcaa
caaatcaaaa
ctcaagtaac
gagcactett
ggtagtttct
caaaggatgt
ttataataac
a

<210>3
<211>25

<212> DNA

gaacgaatgt
tgacaataaa
ctggcagect

atccgtaata

actcaggagg
gttcecaggac
aaaacacgag
atagcccaaa
atggctgaga
ccactctgag
agctcatget
cggttgttgg
tagaaaattg
cccatcctac

cagaaactgg

cacaggagac
ccagatctca
acagaataga

tataaagaac

aacttectga acagaacacc aatagttcag
tgaaactgaa aagcttttgt gaggcaaatg
aaaagatttc taccaactca atatctgata

tcaaageoccgg geggtggtgg cgcacgectt

cagaggcagg tggatttctg agttcaagge

agccagagct
ggagagagaa
taaaaaatgg
aacacttaga
attccatett
ggcgaggatyg
tgagaatgca
gaacctccag
cacagggaca

aaacaaccte

<213> Artificial sequence

<220>

<223> Synthetic oligonucleotide

<400> 3

acacagaacc acacactcac cacac

<210>4
<211>18

<212> DNA

<213> Artificial sequence

<220>

<223> Synthetic oligonucleotide

<400> 4

gagaagagat gaggagga

<210>5
<211>18

<212> DNA

18

<213> Artificial sequence

<220>

<223> Synthetic oligonucleotide

acacagagaa
agagaaagag
ggtacagagc
acttcatcat
taacacectgt
tggagaaagg
aatttgtaca
acccagctat
cttgctcaat

gatgtcectt

25

accetgtete
aactcaagaa
tgaacagaga
ccttatccag
caggatggct
ggagcacttg
gccactttgg
accacttctg
tatgttcaca

aactaaggaa

cagcctggte
gaaaaaaaaa
gctagacatc
cttetcaaca
cagggaaatg
aagatcaaaa
ggagcaaggyg
agatcaatat
gggatatacc
gcagctttat

tggataagaa
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14040
14100
14160

14220

14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880

14881



<400> 5
ggctgagaag agatgagg 18

<210>6

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 6
gggctgagaa gagatgag 18

<210>7

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400>7
cactgacgag cacccggg 18

<210>8

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 8
ccactgacga gcacccgg 18

<210>9

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 9
tccactgacg agcacccg 18

<210>10
<211>18
<212> DNA
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<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 10
aaactccact gacgagca 18

<210> 11

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 11
gaacaaactc cactgacg 18

<210>12

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 12
agcagaacaa actccact 18

<210>13

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 13
tcccagcaga acaaactc 18

<210> 14

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 14
aagctcccag cagaacaa 18
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<210> 15

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 15
aacaaagctc ccagcaga 18

<210> 16

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 16
ccagaacaaa gctcccag 18

<210>17

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 17
gcaaccagaa caaagctc 18

<210>18

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 18
gaaggcaacc agaacaaa 18

<210>19

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 19
gagagaaggc aaccagaa 18

<210> 20

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 20
gactgagaga aggcaacc 18

<210> 21

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 21
cactgactga gagaaggc 18

<210> 22

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 22
accccactga ctgagaga 18

<210> 23

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 23
cttaacccca ctgactga 18

<210> 24

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 24
caggcttaac cccactga 18

<210> 25

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 25
cacacaggct taacccca 18

<210> 26

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 26
tcaccacaca ggcttaac 18

<210> 27

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 27
gtactcacca cacaggct 18

<210> 28

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 28
cttcgtactc accacaca 18

<210> 29
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 29
ccagcttcgt actcacca 18

<210> 30

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 30
tcteccagct tegtacte 18

<210> 31

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 31
gggatggaat ggagaagc 18

<210> 32

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 32
agctgggatg gaatggag 18

<210> 33

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 33
aaatagctgg gatggaat 18

<210> 34

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 34
caagaaatag ctgggatg 18

<210> 35

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 35
gcaacaagaa atagctgg 18

<210> 36

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 36
gtgagcaaca agaaatag 18

<210> 37

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 37
agacgtgagc aacaagaa 18

<210> 38

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 38
caggagacgt gagcaaca 18

<210> 39

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 39
ggttcaggag acgtgagce 18

<210> 40

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 40
gggttcagga gacgtgag 18

<210> 41

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 41
ccectccagg gtccaggg 18

<210> 42

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 42
tttccectee agggteca 18

<210> 43
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 43
tegttttcee cteccaggg 18

<210> 44

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 44
tgcctegttt tceectee 18

<210> 45

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 45
tctetgecte gttttcee 18

<210> 46

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 46
gcagtctctg cctegttt 18

<210> 47

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 47
ggcagcagtc tctgecte 18

<210> 48

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 48
gcecgggceagce agtctetg 18

<210> 49

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 49
ggctgceecggg cagceagte 18

<210> 50

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 50
gagaggctgc cgggceagce 18

<210> 51

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 51
ctatgagagg ctgcecggg 18

<210> 52

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 52
gtgcctatga gaggctge 18

<210> 53

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 53
ctcggtgect atgagagg 18

<210> 54

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 54
gggtcteggt gectatga 18

<210> 55

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 55
cctggctttg actctggg 18

<210> 56

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 56
cctacctggc tttgactc 18

<210> 57
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 57
gcatcctacc tggctttg 18

<210> 58

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 58
ctttgcatcc tacctgge 18

<210> 59

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 59
gggcctttge atcctace 18

<210> 60

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 60
gggagggcct ttgcatce 18

<210> 61

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

DK/EP 3077510 T3



<400> 61
agctgatcat attctacc 18

<210>62

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 62
agctgatcat attctacctg gtgct

<210>63

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 63
aaaggcaacc aggacgaa 18

<210> 64

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 64
aaatgctctg atgtggtt 18

<210> 65

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 65
acaaatccca ctgacgag 18

<210> 66

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 66
acaggctggt ccccacag 18

<210> 67

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 67
accacacagg ctggtccc 18

<210>68

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 68
actctcagca tctcagcee 18

<210>69

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 69
aggacgaagc ttccagca 18

<210>70

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 70
caaccaggac gaagcttc 18

<210> 71
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 71
cactcaccac acaggctg 18

<210>72

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 72
cagaaccaca cactcacc 18

<210>73

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 73
cagaatgaga aaaggcaa 18

<210> 74

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 74
ccacacactc accacaca 18

<210> 75

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 75
ccatctgaca cagaacca 18

<210> 76

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 76
cccacaaatg ctctgatg 18

<210> 77

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 77
ccccacagaa tgagaaaa 18

<210>78

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 78
ctctgatgtg gttecteg 18

<210>79

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 79
ctggtccecca cagaatga 18

<210> 80

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 80
gaagcttcca gcagcaca 18

<210> 81

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 81
gcagcacaaa tcccactg 18

<210> 82

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 82
gcteeccatce tgacacag 18

<210> 83

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 83
ggaaggtcgg tctctact 18

<210> 84

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 84
ggtgagaagg gaagggag 18

<210> 85
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 85
gtcggtctcet actetcag 18

<210> 86

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 86
tcccactgac gagaaccce 18

<210> 87

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 87
tctetactet cagcatct 18

<210> 88

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 88
tgacacagaa ccacacac 18

<210> 89

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 89
tgagaaaagg caaccagg 18

<210> 90

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 90
ttccagcagc acaaatcc 18

<210> 91

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 91
gggaaggtcc ccagggac 18

<210> 92

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 92
tggctgggaa ggtcecca 18

<210> 93

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 93
cctactggct gggaaggt 18

<210> 94

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 94
aaaaccctac tggctggg 18

<210> 95

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 95
gtcagaaaac cctactgg 18

<210> 96

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 96
gcagggtcag aaaaccct 18

<210> 97

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 97
tgaaggcagg gtcagaaa 18

<210> 98

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 98
taggatgaag gcagggtc 18

<210> 99
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 99
aggagtagga tgaaggca 18

<210>100

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 100
tagctaggag taggatga 18

<210> 101

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 101
agaaatagct aggagtag 18

<210>102

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 102
caacaagaaa tagctagg 18

<210>103

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 103
gagatgtgag caacaaga 18

<210> 104

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 104
ctcaggagat gtgagcaa 18

<210> 105

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 105
tgggcctcag gagatgtg 18

<210> 106

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 106
ggtcetgggce ctcaggag 18

<210>107

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 107
tccagggtec tgggcectc 18

<210>108

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 108
tceectecag ggtectgg 18

<210>109

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 109
cttcttecec tecagggt 18

<210> 110

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 110
tgcttcttct tceectee 18

<210> 111

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 111
ctetetgctt cttettee 18

<210> 112

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 112
ctgcgctcte tgcttctt 18

<210> 113
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<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 113
ccgggcetgeg ctetetge 18

<210> 114

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 114
ggctgecggg ctgegcete 18

<210> 115

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 115
gggccteggt tettatga 18

<210> 116

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 116
cctacctggc ttegacte 18

<210> 117

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide
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<400> 117
tgtctectac ctggcette 18

<210> 118

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 118
gtctgtgtct cctacctg 18

<210> 119

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 119
tgagggtctg tgtctect 18

<210>120

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 120
ctctetgagg gtetgtgt 18

<210> 121

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 121
gtgacctctc tgagggtc 18

<210>122

<211>18

<212> DNA

<213> Artificial sequence
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<220>
<223> Synthetic oligonucleotide

<400> 122
agaaagtgac ctctctga 18

<210>123

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 123
gagaaagaaa gtgacctc 18

<210> 124

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 124
ccagagagaa agaaagtg 18

<210> 125

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 125
caaacccaga gagaaaga 18

<210> 126

<211>18

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 126
aaggccaaac ccagagag 18

<210> 127

DK/EP 3077510 T3



DK/EP 3077510 T3

<211>18
<212> DNA
<213> Artificial sequence

<220>
<223> Synthetic oligonucleotide

<400> 127
aggaaaaggc caaaccca 18
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Patentkrav

1. Forbindelse omfattende et modificeret oligonukleotid bestdende af 8 til 30
forbundne nukleosider og med en nukleobasesekvens omfattende en
komplementzer region, hvor den komplementzaere region omfatter mindst 8
tilstodende nukleobaser og er 100% komplementzaert med en lige-leengde-del af

en malregion af et CLN3-transkript, hvor:

(i) nukleobasesekvensen af oligonukleotidet er mindst 90% komplementaer
med en lige-laengde region af CLN3-transkriptet, som malt over hele

laengden af oligonukleotidet; og

(ii) det modificerede oligonukleotid ikke omfatter mere end 4 tilstgdende

ikke-modificerede 2'deoxynukleosider; og

hvor forbindelsen er i stand til at inducere overspringning af én eller flere exoner
af CLN3-transkriptet,
til anvendelse i behandlingen af Batten Disease eller til anvendelse i forsinkelse

eller forebyggelse af udbruddet af Batten Disease.

2. Forbindelsen til anvendelse ifglge krav 1, hvor malregionen af CLN3-
transkriptet omfatter mindst en del af exon 6, exon 9, intron 5, intron 6, intron 9,
eller intron 10 af CLN3-transkriptet, og hvor eventuelt forbindelsen er i stand til at
forhindre rammeskiftet der resulterer i en praematur stopkodon i exon 9 af CLN3-

transkriptet.

3. Forbindelsen til anvendelse ifglge krav 1 eller krav 2, hvor den komplementzaere
region af det modificerede oligonukleotid omfatter mindst 10, mindst 12, mindst
14, mindst 15, mindst 16, mindst 17, mindst 18, mindst 19, eller mindst 20
tilstedende nukleobaser.

4. Forbindelsen til anvendelse ifglge et hvilket som helst af kravene 1-3, hvor
nukleobasesekvensen af oligonukleotidet er 100% komplementzert med en lige-
laangde region af CLN3-transkriptet, som malt over hele laengden af

oligonukleotidet.
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5. Forbindelsen til anvendelse ifglge et hvilket som helst af kravene 1-4, hvor det
modificerede oligonukleotid omfatter mindst ét modificeret nukleosid.

6. Forbindelsen til anvendelse ifglge krav 5, hvor mindst ét modificeret nukleosid
omfatter en modificeret sukkerenhed.

7. Forbindelsen til anvendelse ifglge krav 6, hvor mindst én modificeret
sukkerenhed er en 2'-substitueret sukkerenhed.

8. Forbindelsen til anvendelse ifglge krav 7, hvor 2’-substituenten af mindst én
2'-substitueret sukkerenhed er valgt blandt: 2'-OMe, 2'-F, og 2'-MOE.

9. Forbindelsen til anvendelse ifglge et hvilket som helst af kravene 1-8, hvor det
modificerede oligonukleotid omfatter mindst 5 modificerede nukleosider, mindst
10 modificerede nukleosider, eller mindst 15 modificerede nukleosider, hver
uafhaengigt omfattende en modificeret sukkerenhed.

10. Forbindelsen til anvendelse ifglge krav 9, hvor hvert nukleosid af det
modificerede oligonukleotid er et modificeret nukleosid, hvert uafhaengigt
omfattende en modificeret sukkerenhed.

11. Forbindelsen til anvendelse ifalge krav 9 eller krav 10, hvor hver modificeret
sukkerenhed er en 2'-MOE.

12. Farmaceutisk sammensaetning omfattende en forbindelse omfattende et
modificeret oligonukleotid bestdende af 8 til 30 forbundne nukleosider og med en
nukleobasesekvens omfattende en komplementaer region, hvor den komplemen-
taere region omfatter mindst 8 tilstgdende nukleobaser og er 100%
komplementser med en lige-laengde-del af en malregion af et CLN3-transkript,

hvor:

(i) nukleobasesekvensen af oligonukleotidet er mindst 90%
komplementaert med en lige-laangde region af CLN3-transkriptet, som malt

over helt laengden af oligonukleoctidet; og
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(ii) det modificerede oligonukleotid ikke omfatter mere end 4 tilstgdende

ikke-modificerede 2'deoxynucleosider; og

hvor forbindelsen er i stand til at inducere overspringning af én eller flere exoner
af CLN3-transkriptet, og en farmaceutisk acceptabel beaerer eller
fortyndingsmiddel,

til anvendelse i behandlingen af Batten Disease eller til anvendelse i forsinkelse

eller forebyggelse af udbruddet af Batten Disease.

13. Farmaceutisk sammensaetning til anvendelse ifglge krav 12, hvor
sammensaetningen omfatter et farmaceutisk acceptabelt salt af forbindelsen.

14. Farmaceutisk sammensaetning til anvendelse ifglge krav 13, hvor det

farmaceutisk acceptable salt er et natrium- eller kaliumsalt.
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