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MODULATION OF THYROID HORMONE RECEPTOR INTERACTOR 3
EXPRESSION

FIELD OF THE INVENTION

The present invention provides compositions and methods
for modulating the expression of thyroid hormone receptor
interactor 3. In particular, this invention relates to
compounds, particularly oligonucleotide compounds, which, in
preferred embodiments, hybridize with nucleic acid molecules
encoding thyroid hormone receptor interactor 3. Such
compounds are shown herein to modulate the expression of

thyroid hormone receptor interactor 3.

BACKGROUND OF THE INVENTION

Steroid, thyroid and retinoid hormones produce a diverse
array of physiologic effects through the regulation of gene
expression. Upon entering the cell, these hormones bind to a
unique group of intracellular nuclear receptors which have
been characterized as ligand-dependent transcription factors.
This complex then moves into the nucleus where the receptor
and its cognate ligand interact with the transcription
preinitiation complex affecting its stability and ultimately,
the rate of transcription of the target genes. Members of the
nuclear receptor family share several structural features
including a central, highly conserved DNA-binding domain

which targets the receptor to specific DNA sequences known as
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hormone response elements (Kliewer et al., Science, 1999,

284, 757-760) .

Thyroid hormone receptor interactor 3 (also known as
TRIP3) was discovered as a result of efforts to elucidate the
mechanisms that underlie the transcriptional effects and
other potential functions of thyroid receptors. Lee et al.
isolated HeLa cell cDNAs encoding several different thyroid
receptor-interacting proteins (TRIPs), including thyroid
hormone receptor interactor 3, which was found to interact
with rat Thrb only in the presence of thyroid hormone and
showed a ligand-dependent interaction with RXR-alpha but did
not interact with the glucocorticoid receptor (Lee et al.,
Mol. Endocrinol., 1995, 9, 243-254). A region of TRIP3 that
includes a number of negatively charged residues shows
similarity to several short regions of the Drosophila CUT
protein, a homeodomain-containing transcription factor.
Northern blot analysis detected a 1.1-kb TRIP3 transcript in
all tissues examined (Lee et al., Mol. Endocrinol., 1995, 9,
243-254) .

Two hypothetical variants of thyroid hormone receptor
interactor 3 have been identified and are represented by
GenBank accegssion numbers BG032116.1, herein designated
TRIP3-B and BI598307.1, herein designated TRIP3-C.

Iwahashi et al. have identified thyroid receptor
interactor 3 as a novel coactivator of hepatocyte nuclear
factor-4-alpha, a transcription factor expressed in
pancreatic beta-cells which plays an important role in
regulating expression of genes involved in glucose metabolism
and implicated in maturity-onset diabetes of the young (MODY)
(Iwahashi et al., Diabetes, 2002, 51, 910-914).

Lovat et al. have found that thyroid receptor interactor
3 is induced by 9-cis-retinoic acid in neuroblastoma cells,

indicating that the gene may play a role in modulation of
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growth, differentiation and apoptosis (Lovat et al., FEBS
Lett., 1999, 445, 415-419). ,

Disclosed and claimed in PCT publication WO 98/49561 is
a method for identifying inhibitors of the interactions
between nuclear receptors and nuclear proteins, including
thyroid hormone receptor interactor 3 (Heery and Parker,
1998) .

Selective inhibition of thyroid receptor interactor 3
may prove to be a potentially useful strategy for therapeutic
intervention in metabolic diseases such as diabetes. However,
selective inhibition of thyroid hormone receptor interactor 3
has yet to be studied in detail.

Currently, there are no known therapeutic agents that
effectively inhibit the synthesis thyroid hormone receptor
interactor 3. Consequently, there remains a long felt need
for additional agents capable of effectively inhibiting
thyroid hormone receptor interactor 3 function.

Antisense technology is emerging as an effective means
for reducing the expression of specific gene products and may
therefore prove to be uniquely useful in a number of
therapeutic, diagnostic, and research applications for the
modulation of thyroid hormone receptor interactor 3
expression.

The present invention provides compositions and methods
for modulating thyroid hormone receptor interactor 3
expression, including modulation of wvariants of thyroid

hormone receptor interactor 3.

SUMMARY OF THE INVENTION
The present invention is directed to compounds,
especially nucleic acid and nucleic acid-like oligomers,

which are targeted to a nucleic acid encoding thyroid hormone
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receptor interactor 3, and which modulate the expression of
thyroid hormone receptor interactor 3. Pharmaceutical and
other compositions comprising the compounds of the invention
are also provided. Further provided are methods of screening
for modulators of thyroid hormone receptor interactor 3 and
methods of modulating the expression of thyroid hormone
receptor interactor 3 in cells, tissues or animals comprising
contacting said cells, tissues or animals with one or more of
the compounds or compositions of the invention. Methods of
treating an animal, particularly a human, suspected of having
or being prone to a disease or condition associated with
expression of thyroid hormone receptor interactor 3 are also
set forth herein. Such methods comprise administering a
therapeutically or prophylactically effective amount of one
or more of the compounds or compositions of the invention to

the person in need of treatment.

DETAILED DESCRIPTION OF THE INVENTION
A. Overview of the Invention

The present invention employs compounds, preferably
oligonucleotides and similar species for use in modulating
the function or effect of nucleic acid molecules encoding
thyroid hormone receptor interactor 3. This is accomplished
by providing oligonucleotides which specifically hybridize
with one or more nucleic acid molecules encoding thyroid
hormone receptor interactor 3. As used herein, the terms
"target nucleic acid" and "nucleic acid molecule encoding
thyroid hormone receptor interactor 3" have been used for
convenience to encompass DNA encoding thyroid hormone
receptor interactor 3, RNA (including pre-mRNA and mRNA or
portions thereof) transcribed from such DNA, and also cDNA
derived from such RNA. The hybridization of a compound of

this invention with its target nucleic acid is generally
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referred to as “antisense”. Consequently, the preferred

mechanism believed to be included in the practice of some
preferred embodiments of the invention is referred to herein
as “antisense inhibition.” Such antisense inhibition is
typically based upon hydrogen bonding-based hybridization of
oligonucleotide strands or segments such that at least one
strand or segment is cleaved, degraded, or otherwise rendered
inoperable. 1In this regard, it is presently preferred to
target specific nucleic acid molecules and their functions
for such antisense inhibition.

The functions of DNA to be interfered with can include
replication and transcription. Replication and
transcription, for example, can be from an endogenous
cellular template, a vector, a plasmid construct or
otherwise. The functions of RNA to be interfered with can
include functions such as translocation of the RNA to a site
of protein translation, translocation of the RNA to sites
within the cell which are distant from the site of RNA
synthesis, translation of protein from the RNA, splicing of
the RNA to yield one or more RNA species, and catalytic
activity or complex formation involving the RNA which may be
engaged in or facilitated by the RNA. One preferred result
of such interference with target nucleic acid function is
modulation of the expression of thyroid hormone receptor
interactor 3. In the context of the present invention,
"modulation” and “modulation of expression” mean either an
increase (stimulation) or a decrease (inhibition) in the
amount or levels of a nucleic acid molecule encoding the
gene, e.g., DNA or RNA. Inhibition is often the preferred
form of modulation of expression and mRNA is often a
preferred target nucleic acid.

In the context of this invention, "hybridization" means

the pairing of complementary strands of oligomeric compounds.
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In the present invention, the preferred mechanism of pairing

involves hydrogen bonding, which may be Watson-Crick,
Hoogsteen or reversed Hoogsteen hydrogen bonding, between
complementary nucleoside or nucleotide bases (nucleobases) of
the strands of oligomeric compounds. For example, adenine
and thymine are complementary nucleobases which pair through
the formation of hydrogen bonds. Hybridization can occur
under varying circumstances.

An antisense compound is specifically hybridizable when
binding of the compound to the target nucleic acid interferes
with the normal function of the target nucleic acid to cause
a loss of activity, and there is a sufficient degree of
complementarity to avoid non-specific binding of the
antisense compound to non-target nucleic acid sequences under
conditions in which specific binding is desired, i.e., under
physiological conditions in the case of in vivo assays or
therapeutic treatment, and under conditions in which assays
are performed in the case of in vitro assays.

In the present invention the phrase “stringent
hybridization conditions” or “stringent conditions” refers to
conditions under which a compound of the invention will
hybridize to its target sequence, but to a minimal number of
other sequences. Stringent conditions are sequence-dependent
and will be different in different circumstances and in the
context of this invention, “stringent conditions” under which
oligomeric compounds hybridize to a target sequence are
determined by the nature and composition of the oligomeric
compounds and the assays in which they are being
investigated.

"Complementary," as used herein, refers to the capacity
for precise pairing between two nucleobases of an oligomeric
compound. For example, if a nucleobase at a certain position

of an oligonucleotide (an oligomeric compound), is capable of
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hydrogen bonding with a nucleobase at a certain position of a

target nucleic acid, said target nucleic acid being a DNA,
RNA, or oligonucleotide molecule, then the position of
hydrogen bonding between the oligonucleotide and the target
nucleic acid is considered to be a complementary position.
The oligonucleotide and the further DNA, RNA, or
oligonucleotide molecule are complementary to each other when
a sufficient number of complementary positions in each
molecule are occupied by nucleobases which can hydrogen bond
with each other. Thus, "specifically hybridizable" and
"complementary" are terms which are used to indicate a
sufficient degree of precise pairing or complementarity over
a sufficient number of nucleobases such that stable and
specific binding occurs between the oligonucleotide and a
target nucleic acid.

It is understood in the art that the sequence of an
antisense compound need not be 100% complementary to that of
its target nucleic acid to be specifically hybridizable.
Moreover, an oligonucleotide may hybridize over one or more
segments such that intervening or adjacent segments are not
involved in the hybridization event (e.g., a loop structure
or hairpin structure). It is preferred that the antisense
compounds of the present invention comprise at least 70%
sequence complementarity to a target region within the target
nucleic acid, more preferably that they comprise 90% sequence
complementarity and even more preferably comprise 95%
sequence complementarity to the target region within the
target nucleic acid sequence to which they are targeted. For
example, an antisense compound in which 18 of 20 nucleobages
of the antisense compound are complementary to a target
region, and would therefore specifically hybridize, would
represent 90 percent complementarity. In this example, the

remaining noncomplementary nucleobases may be clustered or
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interspersed with complementary nucleobases and need not be

contiguous to each other or to complementary nucleobases. As
such, an antisense compound which is 18 nucleobases in length
having 4 (four) noncomplementary nucleobases which are
flanked by two regions of complete complementarity with the
target nucleic acid would have 77.8% overall complementarity
with the target nucleic acid and would thus fall within the
scope of the present invention. Percent complementarity of an
antisense compound with a region of a target nucleic.acid can
be determined routinely using BLAST programs (basic local
alignment search tools) and PowerBLAST programs known in the
art (Altschul et al., J. Mol. Biol., 1990, 215, 403-410;
Zhang and Madden, Genome Res., 1997, 7, 649-656).

B. Compounds of the Invention

According to the present invention, compounds include
antisense oligomeric compounds, antisense oligonucleotides,
ribozymes, external guide sequence (EGS) oligonucleotides,
alternate splicers, primers, probes, and other oligomeric
compounds which hybridize to at least a portion of the target
nucleic acid. As such, these compounds may be introduced in
the form of single-stranded, double-stranded, circular or
hairpin oligomeric compounds and may contain structural
elements such as internal or terminal bulges or loops. Once
introduced to a system, the compounds of the invention may
elicit the action of one or more enzymes or structural
proteins to effect modification of the target nucleic acid.
One non-limiting example of such an enzyme is RNAgse H, a
cellular endonuclease which cleaves the RNA strand of an
RNA:DNA duplex. It is known in the art that single-stranded
antisense compounds which are “DNA-like” elicit RNAse H.
Activation of RNase H, therefore, results in cleavage of the

RNA target, thereby greatly enhancing the efficiency of
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oligonucleotide-mediated inhibition of gene expression.

Similar roles have been postulated for other ribonucleases
such as those in the RNase III and ribonuclease L family of
enzymes.

While the preferred form of antisense compound is a
single-stranded antisense oligonucleotide, in many species
the introduction of double-stranded structures, such as
double-stranded RNA (dsRNA) molecules, has been shown to
induce potent and specific antisense-mediated reduction of
the function of a gene or its associated gene products. This
phenomenon occurs in both plants and animals and is believed
to have an evolutionary connection to viral defense and
transposon silencing.

The first evidence that dsRNA could lead to gene
silencing in animals came in 1995 from work in the nematode,
Caenorhabditis elegans (Guo and Kempheus, Cell, 1995, 81,
611-620) . Montgomery et al. have shown that the primary
interference effects of dsRNA are posttranscriptional
(Montgomery et al., Proc. Natl. Acad. Sci. USA, 1998, 95,
15502-15507) . The posttranscriptional antisense mechanism
defined in Caenorhabditis elegans resulting from exposure to
double-stranded RNA (dsRNA) has since been designated RNA
interference (RNAi). This term has been generalized to mean
antisense-mediated gene silencing involving the introduction
of dsRNA leading to the sequence-specific reduction of
endogenous targeted mRNA levels (Fire et al., Nature, 1998,
391, 806-811). Recently, it has been shown that it is, in
fact, the single-stranded RNA oligomers of antisense polarity
of the dsRNAs which are the potent inducers of RNAi
(Tijsterman et al., Science, 2002, 295, 694-697).

In the context of this invention, the term “oligomeric
compound” refers to a polymer or oligomer comprising a

plurality of monomeric units. In the context of this
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invention, the term "oligonucleotide" refers to an oligomer

or polymer of ribonucleic acid (RNA) or deoxyribonucleic acid
(DNA) or mimetics, chimeras, analogs and homologs thereof.
This term includes oligonucleotides composed of naturally
occurring nucleobases, sugars and covalent internucleoside
(backbone} linkages as well as oligonucleotides having non-
naturally occurring portions which function similarly. Such
modified or substituted oligonucleotides are often preferred
over native forms because of desirable properties such as,
for example, enhanced cellular uptake, enhanced affinity for
a target nucleic acid and increased stability in the presence
of nucleases.

While oligonucleotides are a preferred form of the
compounds of this invention, the present invention
comprehends other families of compounds as well, including
but not limited to oligonucleotide analogs and mimetics such
as those described herein.

The compounds in accordance with this invention
preferably comprise from about 8 to about 80 nucleobases
(i.e. from about 8 to about 80 linked nucleosides). One of
ordinary skill in the art will appreciate that the invention
embodies compounds of 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
78, 79, or 80 nuclecbases in length.

In one preferred embodiment, the compounds of the
invention are 12 to 50 nucleobases in length. One having
ordinary skill in the art will appreciate that this embodies
compounds of 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,
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39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 nucleobases
in length.

In another preferred embodiment, the compounds of the
invention are 15 to 30 nucleobases in length. One having
ordinary skill in the art will appreciate that this embodies
compounds of 15, 116, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, or 30 nucleocbases in length.

Particularly preferred compounds are oligonucleotides
from about 12 to about 50 nucleobases, even more preferably
those comprising from about 15 to about 30 nucleobases.

Antisense compounds 8-80 nucleobases in length
comprising a stretch of at least eight (8) consecutive
nucleobases selected from within the illustrative antisense
compounds are considered to be suitable antisense compounds
as well.

Exemplary preferred antisense compounds include
oligonucleotide sequences that comprise at least the 8
consecutive nucleobases from the 5’ -terminus of one of the
illustrative preferred antisense compounds (the remaining
nucleobases being a consecutive stretch of the same
oligonucleotide beginning immediately upstream of the 5’-
terminus of the antisense compound which is specifically
hybridizable to the target nucleic acid and continuing until
the oligonucleotide contains about 8 to about 80
nucleobases). Similarly preferred antisense compounds are
represented by oligonucleotide sequences that comprise at
least the 8 consecutive nucleobases from the 3’ -terminus of
one of the illustrative preferred antisense compounds (the
remaining nucleobases being a consecutive stretch of the same
oligonucleotide beginning immediately downstream of the 3'-
terminus of the antisense compound which is specifically
hybridizable to the target nucleic acid and continuing until

the oligonucleotide contains about 8 to about 80
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nucleobases). One having skill in the art armed with the

preferred antisense compounds illustrated herein will be
able, without undue experimentation, to identify further

preferred antisense compounds.

C. Targets of the Invention

"Targeting" an antisense compound to a particular
nucleic acid molecule, in the context of this invention, can
be a multistep process. The process usually begins with the
identification of a target nucleic acid whose function is to
be modulated. This target nucleic acid may be, for example,
a cellular gene (or mRNA transcribed from the gene) whose
expression is associated with a particular disorder or
disease state, or a nucleic acid molecule from an infectious
agent. In the present invention, the target nucleic acid
encodes thyroid hormone receptor interactor 3.

The targeting process usually also includes
determination of at least one target region, segment, or site
within the target nucleic acid for the antisense interaction
to occur such that the desired effect, e.g., modulation of
expression, will result. Within the context of the present
invention, the term “region” is defined as a portion of the
target nucleic acid having at least one identifiable
structure, function, or characteristic. Within regions of
target nucleic acids are segments. “Segments” are defined as
smaller or sub-portions of regions within a target nucleic

1”

acid. “Sites,” as used in the present invention, are defined
as positions within a target nucleic acid.

Since, as is known in the art, the translation
initiation codon is typically 5'-AUG (in transcribed mRNA
molecules; 5'-ATG in the corresponding DNA molecule), the

translation initiation codon is also referred to as the "AUG

codon, " the "start codon" or the "AUG start codon". A
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minority of genes have a translation initiation codon having

the RNA sequence 5'-GUG, 5'-UUG or 5'-CUG, and 5'-AUA, 5'-ACG
and 5'-CUG have been shown to function in vivo. Thus, the
terms "translation initiation codon" and "start codon" can
encompass many codon sequences, even though the initiator
amino acid in each instance is typically methionine (in
eukaryotes) or formylmethionine (in prokaryotes). It is also
known in the art that eukaryotic and prokaryotic genes may
have two or more alternative start codons, any one of which
may be preferentially utilized for translation initiation in
a particular cell type or tissue, or under a particular set
of conditions. In the context of the invention, "start
codon" and "translation initiation codon" refer to the codon
or codons that are used in vivo to initiate translation of an
mMRNA transcribed from a gene encoding thyroid hormone
receptor interactor 3, regardless of the sequence(s) of such
codons. It is also known in the art that a translation
termination codon (or "stop codon") of a gene may have one of
three sequences, i.e., 5'-UAA, 5'-UAG and 5'-UGA (the
corresponding DNA sequences are 5'-TAA, 5'-TAG and 5'-TGA,
respectively).

The terms "start codon region" and "translation
initiation codon region" refer to a portion of such an mRNA
or gene that encompasses from about 25 to about 50 contiguous
nucleotides in either direction (i.e., 5' or 3') from a
translation initiation codon. Similarly, the terms "stop
codon region" and "translation termination codon region"
refer to a portion of such an mRNA or gene that encompasses
from about 25 to about 50 contiguous nucleotides in either
direction (i.e., 5' or 3') from a translation termination
codon. Consequently, the “start codon region” (or
“translation initiation codon region”) and the “stop codon

region” (or “translation termination codon region”) are all
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regions which may be targeted effectively with the antisense
compounds of the present invention.

The open reading frame (ORF) or "coding region," which
is known in the art to refer to the region between the
translation initiation codon and the translation termination
codon, is also a region which may be targeted effectively.
Within the context of the present invention, a preferred
region is the intragenic region encompassing the translation
initiation or termination codon of the open reading frame
(ORF) of a gene.

Other target regions include the 5' untranslated region
(5'UTR) , known in the art to refer to the portion of an mRNA
in the 5' direction from the translation initiation codon,
and thus including nucleotides between the 5' cap site and
the translation initiation codon of an mRNA (or corresponding
nucleotides on the gene), and the 3' untranslated region
(3'UTR), known in the art to refer to the portion of an mMRNA
in the 3' direction from the translation termination codon,
and thus including nucleotides between the translation
termination codon and 3' end of an mRNA (or corresponding
nucleotides on the gene). The 5' cap site of an mRNA
comprises an N7-methylated guanosine residue joined to the
5'-most residue of the mRNA via a 5'-5' triphosphate linkage.
The 5' cap region of an mRNA is considered to include the 5'
cap structure itself as well as the first 50 nucleotides
adjacent to the cap site. It is also preferred to target the
5' cap region.

Although some eukaryotic mRNA transcripts are directly
translated, many contain one or more regions, known as
"introns," which are excised from a transcript before it is
translated. The remaining (and therefore translated) regions
are known as "exons" and are spliced together to form a

continuous mMRNA sequence. Targeting splice sites, i.e.,
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intron-exon junctions or exon-intron junctions, may also be

particularly useful in situations where aberrant splicing is
implicated in disease, or where an overproduction of a
particular splice product is implicated in disease. Aberrant
fusion junctions due to rearrangements or deletions are also
preferred target sites. mRNA transcripts produced via the
process of splicing of two (or more) mRNAs from different
gene sources are known as "fusion transcripts". It is also
known that introns can be effectively targeted using
antisense compounds targeted to, for example, DNA or pre-
mRNA.

It is also known in the art that alternative RNA
transcripts can be produced from the same genomic region of
DNA. These alternative transcripts are generally known as
"variants". More specifically, "pre-mRNA variants" are
transcripts produced from the same genomic DNA that differ
from other transcripts produced from the same genomic DNA in
either their start or stop position and contain both intronic
and exonic sequence.

Upon excision of one or more exon or intron regions, or
portions thereof during splicing, pre-mRNA variants produce
smaller "mRNA variants". Consequently, mRNA variants are
processed pre-mRNA variants and each unique pre-mRNA variant
must always produce a unigue mRNA variant as a result of
splicing. These mRNA variants are also known as "alternative
splice variants". If no splicing of the pre-mRNA variant
occurs then the pre-mRNA variant is identical to the mRNA
variant.

It is also known in the art that variants can be
produced through the use of alternative signals to start or
stop transcription and that pre-mRNAs and mRNAS can possess
more that one start codon or stop codon. Variants that

originate from a pre-mRNA or mRNA that use alternative start
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codons are known as "alternative start variants" of that pre-
mRNA or mRNA. Those transcripts that use an alternative stop
codon are known as "alternative stop variants" of that pre-
mRNA or mRNA. One specific type of alternative stop variant
is the "polyA variant" in which the multiple transcripts
produced result from the alternative selection of one of the
"polyA stop signals" by the transcription machinery, thereby
producing transcripts that terminate at unique polyA sites.
Within the context of the invention, the types of variants
described herein are also preferred target nucleic acids.

The locations on the target nucleic acid to which the
preferred antisense compounds hybridize are hereinbelow
referred to as "preferred target segments.” As used herein
the term "preferred target segment" is defined as at least an
8-nucleobase portion of a target region to which an active
antisense compound is targeted. While not wishing to be
bound by theory, it is presently believed that these target
segments represent portions of the target nucleic acid which
are accessible for hybridization.

While the specific sequences of certain preferred target
segments are set forth herein, one of skill in the art will
recognize that these serve to illustrate and describe
particular embodiments within the scope of the present
invention. Additional preferred target segments may be
identified by one having ordinary skill.

Target segments 8-80 nucleobases in length comprising a
stretch of at least eight (8) consecutive nucleobases
selected from within the illustrative preferred target
segments are considered to be suitable for targeting as well.

Target segments can include DNA or RNA sequences that
comprise at least the 8 consecutive nucleobases from the 5'-
terminus of one of the illustrative preferred target segments

(the remaining nucleobases being a consecutive stretch of the
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same DNA or RNA beginning immediately upstream of the 5’ -
terminus of the target segment and continuing until the DNA
or RNA contains about 8 to about 80 nucleobases). Similarly
preferred target segments are represented by DNA or RNA
sequences that comprise at least the 8 consecutive
nucleobases from the 3’-terminus of one of the illustrative
preferred target segments (the remaining nucleobases being a
consecutive stretch of the same DNA or RNA beginning
immediately downstream of the 3’-terminus of the target
segment and continuing until the DNA or RNA contains about 8
to about 80 nucleobases). One having skill in the art armed
with the preferred target segments illustrated herein will be
able, without undue experimentation, to identify further
preferred target segments.

Once one or more target regions, segments or sites have
been identified, antisense compounds are chosen which are
sufficiently complementary to the target, i.e., hybridize
sufficiently well and with sufficient specificity, to give

the desired effect.

D. Screening and Target Validation

In a further embodiment, the "preferred target
segments" identified herein may be employed in a screen for
additional compounds that modulate the expression of thyroid
hormone receptor interactor 3. "Modulators" are those
compounds that decrease or increase the expression of a
nucleic acid molecule encoding thyroid hormone receptor
interactor 3 and which comprise at least an 8-nucleobase
portion which is complementary to a preferred target segment.
The screening method comprises the steps of contacting a
preferred target segment of a nucleic acid molecule encoding
thyroid hormone receptor interactor 3 with one or more

candidate modulators, and selecting for one or more candidate
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modulators which decrease or increase the expression of a
nucleic acid molecule encoding thyroid hormone receptor
interactor 3. Once it is shown that the candidate modulator
or modulators are capable of modulating (e.g. either
decreasing or increasing) the expression of a nucleic acid
molecule encoding thyroid hormone receptor interactor 3, the
modulator may then be employed in further investigative
studies of the function of thyroid hormone receptor
interactor 3, or for use as a resgearch, diagnostic, or
therapeutic agent in accordance with the present invéntion.
The preferred target segments of the present invention

may be also be combined with their respective complementary
antisense compounds of the present invention to form
stabilized double-stranded (duplexed) oligonucleotides.

Such double stranded oligonucleotide moieties have been
shown in the art to modulate target expression and regulate
translation as well as RNA processsing via an antisense
mechanism. Moreover, the double-stranded moieties may be
subject to chemical modifications (Fire et al., Nature, 1998,
391, 806-811; Timmons and Fire, Nature 1998, 395, 854;
Timmons et al., Gene, 2001, 263, 103-112; Tabara et al.,
Science, 1998, 282, 430-431; Montgomery et al., Proc. Natl.
Acad. Sci. USA, 1998, 95, 15502-15507; Tuschl et al., Genes
Dev., 1999, 13, 3191-3197; Elbashir et al., Nature, 2001,
411, 494-498; EBElbashir et al., Genes Dev. 2001, 15, 188-200).
For example, such double-stranded moieties have been shown to
inhibit the target by the classical hybridization of
antisense strand of the duplex to the target, thereby
triggering enzymatic degradation of the target (Tijsterman et
al., Science, 2002, 295, 694-697).

The compounds of the present invention can also be
applied in the areas of drug discovery and target validation.

The present invention comprehends the use of the compounds
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and preferred target segments identified herein in drug
discovery efforts to elucidate relationships that exist
between thyroid hormone receptor interactor 3 and a disease
state, phenotype, or condition. These methods include
detecting or modulating thyroid hormone receptor interactor 3
comprising contacting a sample, tissue, cell, or organism
with the compounds of the present invention, measuring the
nucleic acid or protein level of thyroid hormone receptor
interactor 3 and/or a related phenotypic or chemical endpoint
at some time after treatment, and optionally comparing the
measured value to a non-treated sample or sample treated with
a further compound of the invention. These methods can also
be performed in parallel or in combination with other
experiments to determine the function of unknown genes for
the process of target validation or to determine the validity
of a particular gene product as a target for treatment or

prevention of a particular disease, condition, or phenotype.

E. Kits, Research Reagents, Diagnostics, and Therapeutics
The compounds of the present invention can be utilized
for diagnostics, therapeutics, prophylaxis and as research
reagents and kits. Furthermore, antisense oligonucleotides,
which are able to inhibit gene expression with exquisite
specificity, are often used by those of ordinary skill to
elucidate the function of particular genes or to distinguish
between functions of various members of a biological pathway.
For use in kits and diagnostics, the compounds of the
present invention, either alone or in combination with other
compounds or therapeutics, can be used as tools in
differential and/or combinatorial analyses to elucidate
expression patterns of a portion or the entire complement of

genes expressed within cells and tissues.
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As one nonlimiting example, expression patterns within
cells or tissues treated with one or more antisense compounds
are compared to control cells or tissues not treated with
antisense compounds and the patterns produced are analyzed
for differential levels of gene expression as they pertain,
for example, to disease association, signaling pathway,
cellular localization, expression level, size, structure or
function of the genes examined. These analyses can be
performed on stimulated or unstimulated cells and in the
presence or absence of other compounds which affect
expression patterns.

Examples of methods of gene expression analysis known in
the art include DNA arrays or microarrays (Brazma and Vilo,
FEBS Lett., 2000, 480, 17-24; Celis, et al., FEBS Lett.,
2000, 480, 2-16), SAGE (serial analysis of gene
expression) (Madden, et al., Drug Discov. Today, 2000, 5, 415-
425), READS (restriction enzyme amplification of digested
cDNAs) (Prashar and Weissman, Methods Enzymol., 1999, 303,
258-72), TOGA (total gene expression analysis) (Sutcliffe, et
al., Proc. Natl. Acad. Sci. U. §. A., 2000, 97, 1976-81),
protein arrays and proteomics (Celis, et al., FEBS Lett.,
2000, 480, 2-16; Jungblut, et al., Electrophoresis, 1999, 20,
2100-10), expressed sequence tag (EST) sequencing (Celis, et
al., FEBS Lett., 2000, 480, 2-16; Larsson, et al., J.
Biotechnol., 2000, 80, 143-57), subtractive RNA
fingerprinting (SuRF) (Fuchs, et al., Anal. Biochem., 2000,
286, 91-98; Larson, et al., Cytometry, 2000, 41, 203-208),
subtractive cloning, differential display (DD) (Jurecic and
Belmont, Curr. Opin. Microbiol., 2000, 3, 316-21),
comparative genomic hybridization (Carulli, et al., J. Cell
Biochem. Suppl., 1998, 31, 286-96), FISH (fluorescent in situ
hybridization) techniques (Going and Gusterson, Eur. J.

Cancer, 1999, 35, 1895-904) and mass spectrometry methods
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(To, Comb. Chem. High Throughput Screen, 2000, 3, 235-41).

The compounds of the invention are useful for research
and diagnostics, because these compounds hybridize to nucleic
acids encoding thyroid hormone receptor interactor 3. For
example, oligonucleotides that are shown to hybridize with
such efficiency and under such conditions as disclosed herein
as to be effective thyroid hormone receptor interactor 3
inhibitors will also be effective primers or probes under
conditions favoring gene amplification or detection,
respectively. These primers and probes are useful in methods
requiring the specific detection of nucleic acid molecules
encoding thyroid hormone receptor interactor 3 and in the
amplification of said nucleic acid molecules for detection or
for use in further studies of thyroid hormone receptor
interactor 3. Hybridization of the antisense
oligonucleotides, particularly the primers and probes, of the
invention with a nucleic acid encoding thyroid hormone
receptor interactor 3 can be detected by means known in the
art. Such means may include conjugation of an enzyme to the
oligonucleotide, radiolabelling of the oligonucleotide or any
other suitable detection means. Kits using such detection
means for detecting the level of thyroid hormone receptor
interactor 3 in a sample may also be prepared.

The specificity and sensitivity of antisense is also
harnessed by those of skill in the art for therapeutic uses.
Antisense compounds have been employed as therapeutic
moieties in the treatment of disease states in animals,
including humans. Antisense oligonucleotide drugs, including
ribozymes, have been safely and effectively administered to
humans and numerous clinical trials are presently underway.
It is thus established that antisense compounds can be useful
therapeutic modalities that can be configured to be useful in

treatment regimes for the treatment of cells, tissues and
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animals, especially humans.

For therapeutics, an animal, preferably a human,
suspected of having a disease or disorder which can be
treated by modulating the expression of thyroid hormone
receptor interactor 3 is treated by administering antisense
compounds in accordance with this invention. For example, in
one non-limiting embodiment, the methods comprise the step of
administering to the animal in need of treatment, a
therapeutically effective amount of a thyroid hormone
receptor interactor 3 inhibitor. The thyroid hormone
receptor interactor 3 inhibitors of the present invention
effectively inhibit the activity of the thyroid hormone
receptor interactor 3 protein or inhibit the expression of
the thyroid hormone receptor interactor 3 protein. In one
embodiment, the activity or expression of thyroid hormone
receptor interactor 3 in an animal is inhibited by about 10%.
Preferably, the activity or expression of thyroid hormone
receptor interactor 3 in an animal is inhibited by about 30%.
More preferably, the activity or expression of thyroid
hormone receptor interactor 3 in an animal is inhibited by
50% or more.

For example, the reduction of the expression of thyroid
hormone receptor interactor 3 may be measured in serum,
adipose tissue, liver or any other body fluid, tissue or
organ of the animal. Preferably, the cells contained within
said fluids, tissues or organs being analyzed contain a
nucleic acid molecule encoding thyroid hormone receptor
interactor 3 protein and/or the thyroid hormone receptor
interactor 3 protein itself.

The compounds of the invention can be utilized in
pharmaceutical compositions by adding an effective amount of
a compound to a suitable pharmaceutically acceptable diluent

or carrier. Use of the compounds and methods of the
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invention may also be useful prophylactically.

F. Modifications

As is known in the art, a nucleoside is a base-sugar
combination. The base portion of the nucleoside is normally
a heterocyclic base. The two most common classes of such
heterocyclic bases are the purines and the pyrimidines.
Nucleotides are nucleosides that further include a phosphate
group covalently linked to the sugar portion of the
nucleoside. For those nucleosides that include a
pentofuranosyl sugar, the phosphate group can be linked to
either the 2’, 3’ or 5’ hydroxyl moiety of the sugar. 1In
forming oligonucleotides, the phosphate groups covalently
link adjacent nucleosides to one another to form a linear
polymeric compound. In turn, the respective ends of this
linear polymeric compound can be further joined to form a
circular compound, however, linear compounds are generally
preferred. 1In addition, linear compounds may have internal
nucleobase complementarity and may therefore fold in a manner
as to produce a fully or partially double-stranded compound.
Within oligonucleotides, the phosphate groups are commonly
referred to as forming the internucleoside backbone of the
oligonucleotide. The normal linkage or backbone of RNA and

DNA is a 3' to 5’ phosphodiester linkage.

Modified Internucleoside Linkages (Backbones)

Specific examples of preferred antisense compounds
useful in this invention include oligonucleotides containing
modified backbones or non-natural internucleoside linkages.
As defined in this specification, oligonucleotides having
modified backbones include those that retain a phosphorus
atom in the backbone and those that do not have a phosphorus

atom in the backbone. For the purposes of this
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specification, and as sometimes referenced in the art,

modified oligonucleotides that do not have a phosphorus atom
in their internucleoside backbone can also be considered to
be oligonucleosides.

Preferred modified oligonucleotide backbones containing
a phbsphorus atom therein include, for example,
phosphorothicates, chiral phosphorothiocates, phosphoro-
dithioates, phosphotriesters, aminoalkylphosphotriesters,
methyl and other alkyl phosphonates including 3’ -alkylene
phosphonates, 5'-alkylene phosphonates and chiral
phosphonates, phosphinates, phosphoramidates including 3’ -
amino phosphoramidate and aminoalkylphosphoramidates,
thionophosphoramidates, thionoalkylphosphonates,
thionoalkylphosphotriesters, selenophosphates and borano-
phosphates having normal 3’-5’ linkages, 2’-5’ linked analogs
of these, and those having inverted polarity wherein one or
more internucleotide linkages is a 3' to 3', 5' to 5' or 2
to 2' linkage. Preferred oligonucleotides having inverted
polarity comprise a single 3' to 3' linkage at the 3'-most
internucleotide linkage i.e. a single inverted nucleoside
residue which may be abasic (the nucleobase is missing or has
a hydroxyl group in place thereof). Various salts, mixed
salts and free acid forms are also included.

Representative United States patents that teach the
preparation of the above phosphorus-containing linkages
include, but are not limited to, U.S.: 3,687,808; 4,469,863;
4,476,301; 5,023,243; 5,177,196; 5,188,897; 5,264,423;
5,276,019; 5,278,302; 5,286,717; 5,321,131; 5,399,676;
5,405,939; 5,453,496; 5,455,233; 5,466,677; 5,476,925;
5,519,126; 5,536,821; 5,541,306; 5,550,111; 5,563,253;
5,571,799; 5,587,361; 5,194,599; 5,565,555; 5,527,899;
5,721,218; 5,672,697 and 5,625,050, certain of which are

commonly owned with this application, and each of which is
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herein incorporated by reference.

Preferred modified oligonucleotide backbones that do not
include a phosphorus atom therein have backbones that are
formed by short chain alkyl or cycloalkyl internucleoside
linkages, mixed heterocatom and alkyl or cycloalkyl
internucleoside linkages, or one or more short chain
heterocatomic or heterocyclic internucleoside linkages. These
include those having morpholino linkages (formed in part from
the sugar portion of a nucleoside); siloxane backbones;
sulfide, sulfoxide and sulfone backbones; formacetyl and
thioformacetyl backbones; methylene formacetyl and
thioformacetyl backbones; riboacetyl backbones; alkene
containing backbones; sulfamate backbones; methyleneimino and
methylenehydrazino backbones; sulfonate and sulfonamide
backbones; amide backbones; and others having mixed N, O, S
and CH, component parts.

Representative United States patents that teach the
preparation of the above oligonucleosides include, but are
not limited to, U.S.: 5,034,506; 5,166,315; 5,185,444;
5,214,134; 5,216,141; 5,235,033; 5,264,562; 5,264,564;
5,405,938, 5,434,257; 5,466,677; 5,470,967; 5,489,677;
5,541,307; 5,561,225; 5,596,086; 5,602,240; 5,610,289;
5,602,240; 5,608,046; 5,610,289; 5,618,704; 5,623,070;
5,663,312; 5,633,360; 5,677,437; 5,792,608; 5,646,269 and
5,677,439, certain of which are commonly owned with this
application, and each of which is herein incorporated by

reference.

Modified sugar and internucleoside linkages-Mimetics

In other preferred oligonucleotide mimetics, both the
sugar and the internucleoside linkage (i.e. the backbone), of
the nucleotide units are replaced with novel groups. The

nucleobase units are maintained for hybridization with an
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appropriate target nucleic acid. One such compound, an

oligonucleotide mimetic that has been shown to have excellent
hybridization properties, is referred to as a peptide nucleic
acid (PNA). In PNA compounds, the sugar-backbone of an
oligonucleotide is replaced with an amide containing
backbone, in particular an aminoethylglycine backbone. The
nucleobases are retained and are bound directly or indirectly
to aza nitrogen atoms of the amide portion of the backbone.
Representative United States patents that teach the
preparation of PNA compounds include, but are not limited to,
U.S.: 5,539,082; 5,714,331; and 5,719,262, each of which is
herein incorporated by reference. Further teaching of PNA
compounds can be found in Nielsen et al., Science, 1991, 254,
1497-1500.

Preferred embodiments of the invention are
oligonucleotides with phosphorothiocate backbones and
oligonucleosides with heteroatom backbones, and in particular
-CH,-NH-O-CH;-, -CH;-N(CH;3)-0-CH,- [known as a methylene
(methylimino) or MMI backbone], -CH;-O-N(CHs)-CH,-, -CH,-

N (CH;) -N(CH;) -CH;- and -0O-N(CH;)-CH,-CH,- [wherein the native
phosphodiester backbone is represented as -0-P-0-CH;-] of the
above referenced U.S. patent 5,489,677, and the amide
backbones of the above referenced U.S. patent 5,602,240.
Also preferred are oligonucleotides having morpholino
backbone structures of the above-referenced U.S. patent

5,034,506.

Modified sugars

Modified oligonucleotides may also contain one or more
substituted sugar moieties. Preferred oligonucleotides
comprise one of the following at the 2' position: OH; F; O-,
S-, or N-alkyl; O0-, S-, or N-alkenyl; O-, S- or N-alkynyl; or
O-alkyl-0O-alkyl, wherein the alkyl, alkenyl and alkynyl may
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be substituted or unsubstituted C; to Cio alkyl or C; to Cig
alkenyl and alkynyl. Particularly preferred are
O[ (CH;y) Ol wCHs, O(CHj;),0CH3, O(CH,),NH;, O(CH;),CHs, O(CH;),ONH,,
and O(CH;),ON{ (CH,),CH3],, where n and m are from 1 to about
10. Other preferred oligonucleotides comprise one of the
following at the 2’ position: C; to Cjp lower alkyl,
substituted lower alkyl, alkenyl, alkynyl, alkaryl, aralkyl,
O-alkaryl or O-aralkyl, SH, SCH3;, OCN, Cl, Br, CN, CF;, OCF;,
SOCH3, SO;CH;, ONO,, NO,, N3, NH;, heterocycloalkyl,
heterocycloalkaryl, amincalkylamino, polyalkylamino,
substituted silyl, an RNA cleaving group, a reporter group,
an intercalator, a group for improving the pharmacokinetic
properties of an oligonucleotide, or a group for improving
the pharmacodynamic properties of an oligonucleotide, and
other substituents having similar properties. A preferred
modification includes 2'-methoxyethoxy (2'-0-CH,CH,OCH;, also
known as 2'-0-(2-methoxyethyl) or 2'-MOE) (Martin et al.,
Helv. Chim. Acta, 1995, 78, 486-504) i.e., an alkoxyalkoxy
group. A further preferred modification includes 2’ -
dimethylaminooxyethoxy, i.e., a O(CH;),ON(CHz), group, also
known as 2'-DMAOE, as described in examples hereinbelow, and
2'-dimethylaminoethoxyethoxy (also known in the art as 2'-0-
dimethyl-amino-ethoxy-ethyl or 2'-DMAEOCE), i.e., 2'-0O-CH;-O-
CH,;-N(CH3),, also described in examples hereinbelow.

Other preferred modifications include 2'-methoxy (2'-0-
CH3), 2'-aminopropoxy (2'-OCH,CH,CH,NH,), 2'-allyl (2'-CH,-
CH=CH;), 2'-0-allyl (2'-0-CH,-CH=CH;) and 2'-fluoro (2'-F).
The 2'-modification may be in the arabino (up) position or
ribo (down) position. A preferred 2'-arabino modification is
2'-F. Similar modifications may also be made at other
positions on the oligonucleotide, particularly the 3
position of the sugar on the 3' terminal nucleotide or in 2’ -

5" linked oligonucleotides and the 5' position of 5' terminal
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nucleotide. Oligonucleotides may also have sugar mimetics
such as cyclobutyl moieties in place of the pentofuranosyl
sugar. Representative United States patents that teach the
preparation of such modified sugar structures include, but
are not limited to, U.S.: 4,981,957; 5,118,800; 5,319,080;
5,359,044; 5,393,878; 5,446,137; 5,466,786; 5,514,785;
5,519,134; 5,567,811; 5,576,427; 5,591,722; 5,597,909;
5,610,300; 5,627,053; 5,639,873; 5,646,265; 5,658,873;
5,670,633; 5,792,747; and 5,700,920, certain of which are
commonly owned with the instant application, and each of
which is herein incorporated by reference in its entirety.

A further preferred modification of the sugar includes
Locked Nucleic Acids (LNAs) in which the 2'-hydroxyl group is
linked to the 3' or 4' carbon atom of the sugar ring, thereby
forming a bicyclic sugar moiety. The linkage is preferably a
methylene (-CH;-), group bridging the 2' oxygen atom and the
4' carbon atom wherein n is 1 or 2. LNAs and preparation

thereof are described in WO 98/39352 and WO 99/14226.

Natural and Modified Nucleobases

Oligonucleotides may also include nucleobase (often
referred to in the art simply as "base") modifications or
substitutions. As used herein, "unmodified" or "natural"
nucleobases include the purine bases adenine (A) and guanine
(G), and the pyrimidine bases thymine (T), cytosine (C) and
uracil (U). Modified nucleobases include other synthetic and
natural nucleobases such as 5-methylcytosine (5-me-C), 5-
hydroxymethyl cytosine, xanthine, hypoxanthine, 2-
aminoadenine, 6-methyl and other alkyl derivatives of adenine
and guanine, 2-propyl and other alkyl derivatives of adenine
and guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine,
5-halouracil and cytosine, 5-propynyl (-C=C-CH;) uracil and

cytosine and other alkynyl derivatives of pyrimidine bases,
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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 S5-bromo, 5-trifluoromethyl and other 5-
substituted uracils and cytosines, 7-methylguanine and 7-
methyladenine, 2-F-adenine, 2-amino-adenine, 8-azaguanine and
8-azaadenine, 7-deazaguanine and 7-deazaadenine and 3-
deazaguanine and 3-deazaadenine. Further modified
nucleobases include tricyclic pyrimidines such as phenoxazine
cytidine (1H-pyrimido[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-amincethoxy)-H-pyrimido[5,4-

bl [1,4]1benzoxazin-2 (3H) -one) , carbazole cytidine (2H-
pyrimido[4,5-blindol-2-one), pyridoindole cytidine (H-
pyrido[3',2':4,5]pyrrolo[2,3-dlpyrimidin-2-one). Modified
nucleébases 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,
pages 858-859, Kroschwitz, J.I., ed. John Wiley & Sons, 1990,
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, pages 289-302, Crooke, S.T. and Lebleu, B. ,
ed., CRC Press, 1993. Certain of these nucleobases are
particularly useful for increasing the binding affinity of
the compounds of the invention. These include 5-substituted
pyrimidines, 6-azapyrimidines and N-2, N-6 and 0-6
substituted purines, including 2-aminopropyladenine, 5-

propynyluracil and 5-propynylcytosine. 5-methylcytosine
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substitutions have been shown to increase nucleic acid duplex

stability by 0.6-1.2 °C and are presently preferred base
substitutions, even more particularly when combined with 2'-
O-methoxyethyl sugar modifications.

Representative United States patents that teach the
preparation of certain of the above noted modified
nucleobases as well as other modified nucleobases include,
but are not limited to, the above noted U.S. 3,687,808, as
well as U.S.: 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; 5,830,653; 5,763,588;
6,005,096; and 5,681,941, certain of which are commonly owned
with the instant application, and each of which is herein
incorporated by reference, and United States patent
5,750,692, which is commonly owned with the instant

application and also herein incorporated by reference.

Conjugates

Another modification of the oligonucleotides of the
invention involves chemically linking to the oligonucleotide
one or more moleties or conjugates which enhance the
activity, cellular distribution or cellular uptake of the
oligonucleotide. These moieties or conjugates can include
conjugate groups covalently bound to functional groups such
as primary or secondary hydroxyl groups. Conjugate groups of
the invention include intercalators, reporter molecules,
polyamines, polyamides, polyethylene glycols, polyethers,
groups that enhance the pharmacodynamic properties of
oligomers, and groups that enhance the pharmacokinetic
properties of oligomers. Typical conjugate groups include
cholesterols, lipids, phospholipids, biotin, phenazine,

folate, phenanthridine, anthraquinone, acridine, fluores-
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ceins, rhodamines, coumarins, and dyes. Groups that enhance

the pharmacodynamic properties, in the context of this
invention, include groups that improve uptake, enhance resis-
tance to degradation, and/or strengthen sequence-specific
hybridization with the target nucleic acid. Groups that
enhance the pharmacokinetic properties, in the context of
this invention, include groups that improve uptake,
distribution, metabolism or excretion of the compounds of the
present invention. Representative conjugate groups are
disclosed in International Patent Application PCT/ﬁS92/O9196,
filed October 23, 1992, and U.S. Patent 6,287,860, the entire
disclosure of which are incorporated herein by reference.
Conjugate moieties include but are not limited to lipid
moieties such as a cholesterol moiety, cholic acid, a
thioether, e.g., hexyl-S-tritylthiol, a thiocholesterol, an
aliphatic chain, e.g., dodecandiol or undecyl residues, a
phospholipid, e.g., di-hexadecyl-rac-glycerol or triethyl-
ammonium 1,2-di-O-hexadecyl-rac-glycero-3-H-phosphonate, a
polyamine or a polyethylene glycol chain, or adamantane
acetic acid, a palmityl moiety, or an octadecylamine or
hexylamino-carbonyl-oxycholesterol moiety. Oligonucleotides
of the invention may also be conjugated to active drug
substances, for example, aspirin, warfarin, phenylbutazone,
ibuprofen, suprofen, fenbufen, ketoprofen, (S)-(+)-
pranoprofen, carprofen, dansylsarcosine, 2,3,5-triiocdobenzoic
acid, flufenamic acid, folinic acid, a benzothiadiazide,
chlorothiazide, a diazepine, indomethicin, a barbiturate, a
cephalosporin, a sulfa drug, an antidiabetic, an
antibacterial or an antibiotic. Oligonucleotide-drug
conjugates and their preparation are described in United
States Patent Application 09/334,130 (filed June 15, 1999)
which is incorporated herein by reference in its entirety.

Representative United States patents that teach the
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preparation of such oligonucleotide conjugates include, but

are not limited to, U.S.: 4,828,979; 4,948,882; 5,218,105;
5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,578,717,
5,580,731; 5,580,731; 5,591,584; 5,109,124; 5,118,802;
5,138,045; 5,414,077; 5,486,603; 5,512,439; 5,578,718;
5,608,046; 4,587,044; 4,605,735; 4,667,025; 4,762,779;
4,789,737; 4,824,941; 4,835,263; 4,876,335; 4,904,582;
4,958,013; 5,082,830; 5,112,963; 5,214,136; 5,082,830;
5,112,963; 5,214,136; 5,245,022; 5,254,469; 5,258,506;
5,262,536; 5,272,250; 5,292,873; 5,317,098; 5,371,241,
5,391,723; 5,416,203, 5,451,463; 5,510,475; 5,512,667;
5,514,785; 5,565,552; 5,567,810; 5,574,142; 5,585,481;
5,587,371; 5,595,726; 5,597,696; 5,599,923; 5,599,928 and
5,688,941, certain of which are commonly owned with the
instant application, and each of which is herein incorporated

by reference.

Chimeric compounds

It is not necessary for all positions in a given
compound to be uniformly modified, and in fact more than one
of the aforementioned modifications may be incorporated in a
single compound or even at a single nucleoside within an
oligonucleotide.

The present invention also includes antisense compounds
which are chimeric compounds. "Chimeric" antisense compounds
or "chimeras," in the context of this invention, are
antisense compounds, particularly oligonucleotides, which
contain two or more chemically distinct regions, each made up
of at least one monomer unit, i.e., a nucleotide in the case
of an oligonucleotide compound. These oligonucleotides
typically contain at least one region wherein the
oligonucleotide is modified so as to confer upon the

oligonucleotide increased resistance to nuclease degradation,
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increased cellular uptake, increased stability and/or

increased binding affinity for the target nucleic acid. An
additional region of the oligonucleotide may serve as a
substrate for enzymes capable of cleaving RNA:DNA or RNA:RNA
hybrids. By way of example, RNAse H is a cellular
endonuclease which cleaves the RNA strand of an RNA:DNA
duplex. Activation of RNase H, therefore, results in
cleavage of the RNA target, thereby greatly enhancing the
efficiency of oligonucleotide-mediated inhibition of gene
expression. The cleavage of RNA:RNA hybrids can, in like
fashion, be accomplished through the actions of
endoribonucleases, such as RNAsel. which cleaves both cellular
and viral RNA. Cleavage of the RNA target can be routinely
detected by gel electrophoresis and, if necessary, associated
nucleic acid hybridization techniques known in the art.
Chimeric antisense compounds of the invention may be
formed as composite structures of two or more
oligonucleotides, modified oligonucleotides, oligonucleosides
and/or oligonucleotide mimetics as described above. Such
compounds have also been referred to in the art as hybrids or
gapmers. Representative United States patents that teach the
preparation of such hybrid structures include, but are not
limited to, U.S.: 5,013,830; 5,149,797; 5,220,007; 5,256,775;
5,366,878; 5,403,711; 5,491,133; 5,565,350; 5,623,065;
5,652,355; 5,652,356; and 5,700,922, certain of which are
commonly owned with the instant application, and each of

which is herein incorporated by reference in its entirety.

G. Formulations

The compounds of the invention may also be admixed,
encapsulated, conjugated or otherwise associated with other
molecules, molecule structures or mixtures of compounds, as

for example, liposomes, receptor-targeted molecules, oral,
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rectal, topical or other formulations, for assisting in

uptake, distribution and/or absorption. Representative
United States patents that teach the preparation of such
uptake, distribution and/or absorption-assisting formulations
include, but are not limited to, U.S.: 5,108,921; 5,354,844;
5,416,016; 5,459,127; 5,521,291; 5,543,158; 5,547,932;
5,583,020; 5,591,721; 4,426,330; 4,534,899; 5,013,556;
5,108,921; 5,213,804; 5,227,170; 5,264,221, 5,356,633;
5,395,619; 5,416,016; 5,417,978; 5,462,854; 5,469,854,
5,512,295; 5,527,528; 5,534,259; 5,543,152; 5,556,948;
5,580,575; and 5,595,756, each of which is herein
incorporated by reference.

The antisense compounds of the invention encompass any
pharmaceutically acceptable salts, esters, or salts of such
esters, or any other compound 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 prodrugs and pharmaceutically acceptable
salts of the compounds of the invention, pharmaceutically
acceptable salts of such prodrugs, and other biocequivalents.

The term "prodrug" indicates a therapeutic agent that is
prepared in an inactive form that is converted to an active
form (i.e., drug) within the body or cells thereof by the
action of endogenous enzymes or other chemicals and/or
conditions. In particular, prodrug versions of the
oligonucleotides of the invention are prepared as SATE
[(S-acetyl-2-thiocethyl) phosphate] derivatives according to
the methods disclosed in WO 93/24510 to Gosselin et al.,
published December 9, 1993 or in WO 94/26764 and U.S.
5,770,713 to Imbach et al.

The term "pharmaceutically acceptable salts" refers to

physiologically and pharmaceutically acceptable salts of the



.10

15

20

25

30

WO 2004/065620 PCT/US2004/000801

-35-
compounds of the invention: i.e., salts that retain the

desired biological activity of the parent compound and do not
impart undesired toxicological effects thereto. For
oligonucleotides, preferred examples of pharmaceutically
acceptable salts and their uses are further described in U.S.
Patent 6,287,860, which is incorporated herein in its
entirety.

The present invention also includes pharmaceutical
compositions and formulations which include the antisense
compounds of the invention. The pharmaceutical compositions
of the present invention may be administered in a number of
ways depending upon whether local or systemic treatment is
desired and upon the area to be treated. Administration may
be topical (including ophthalmic and to mucous membranes
including vaginal and rectal delivery), pulmonary, e.g., by
inhalation or insufflation of powders or aerosols, including
by nebulizer; intratracheal, intranasal, epidermal and
transdermal), oral or parenteral. Parenteral administration
includes intravenous, intraarterial, subcutaneous,
intraperitoneal or intramuscular injection or infusion; or
intracranial, e.g., intrathecal or intraventricular,
administration. Oligonucleotides with at least one 2'-0-
methoxyethyl modification are believed to be particularly
useful for oral administration. Pharmaceutical compositions
and formulations for topical administration may include
transdermal patches, ointments, lotions, creams, gels, drops,
suppositories, sprays, liquids and powders. Conventional
pharmaceutical carriers, aqueous, powder or oily bases,
thickeners and the like may be necessary or desirable.

Coated condoms, gloves and the like may also be useful.

The pharmaceutical formulations of the present

invention, which may conveniently be presented in unit dosage

form, may be prepared according to conventional techniques
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well known in the pharmaceutical industry. Such techniques

include the step of bringing into association the active
ingredients with the pharmaceutical carrier(s) or

excipient (s). In general, the formulations are prepared by
uniformly and intimately bringing into association the active
ingredients with liquid carriers or finely divided solid
carriers or both, and then, if necessary, shaping the
product.

The compositions of the present invention may.be
formulated into any of many possible dosage forms such as,
but not limited to, tablets, capsules, gel capsules, liquid
syrups, soft gels, suppositories, and enemas. The
compositions of the present invention may also be formulated
as suspensions in aqueous, non-agueous or mixed media.
Aqueous suspensions may further contain substances which
increase the viscosity of the suspension including, for
example, sodium carboxymethylcellulose, sorbitol and/or
dextran. The suspension may also contain stabilizers.

Pharmaceutical compositions of the present invention
include, but are not limited to, solutions, emulsions, foams
and liposome-containing formulations. The pharmaceutical
compositions and formulations of the present invention may
comprise one or more penetration enhancers, carriers,
excipients or other active or inactive ingredients.

Emulsions are typically heterogenous systems of one

liquid dispersed in another in the form of droplets usually

exceeding 0.1 um in diameter. Emulsions may contain
additional components in addition to the dispersed phases,
and the active drug which may be present as a solution in
either the aqueous phase, oily phase or itself as a separate
phase. Microemulsions are included as an embodiment of the

present invention. Emulsions and their uses are well known in
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the art and are further described in U.S. Patent 6,287,860,

which is incorporated herein in its entirety.

Formulations of the present invention include liposomal
formulations. As used in the present invention, the term
"liposome" means a vesicle composed of amphiphilic lipids
arranged in a spherical bilayer or bilayers. Liposomes are
unilamellar or multilamellar vesicles which have a membrane
formed from a lipophilic material and an aqueous interior
that contains the composition to be delivered. Cationic
liposomes are positively charged liposomes which are believed
to interact with negatively charged DNA molecules to form a
stable complex. Liposomes that are pH-sensitive or
negatively-charged are believed to entrap DNA rather than
complex with it. Both cationic and noncationic liposomes have
been used to deliver DNA to cells.

Liposomes also include "sterically stabilized"
liposomes, a term which, as used herein, refers to liposomes
comprising one or more specialized lipids that, when
incorporated into liposomes, result in enhanced circulation
lifetimes relative to liposomes lacking such specialized
lipids. Examples of sterically stabilized liposomes are
those in which part of the vesicle-forming lipid portion of
the liposome comprises one or more glycolipids or is
derivatized with one or more hydrophilic polymers, such as a
polyethylene glycol (PEG) moiety. Liposomes and their uses
are further described in U.S. Patent 6,287,860, which is
incorporated herein in its entirety.

The pharmaceutical formulations and compositions of the
present invention may also include surfactants. The use of
surfactants in drug products, formulations and in emulsions
is well known in the art. Surfactants and their uses are
further described in U.S. Patent 6,287,860, which is

incorporated herein in its entirety.
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In one embodiment, the present invention employs various
penetration enhancers to effect the efficient delivery of
nucleic acids, particularly oligonucleotides. In addition to
aiding the diffusion of non-lipophilic drugs across cell
membranes, penetration enhancers also enhance the
permeability of lipophilic drugs. Penetration enhancers may
be classified as belonging to one of five broad categories,
i.e., surfactants, fatty acids, bile salts, chelating agents,
and non-chelating non-surfactants. Penetration enhancers and
their uses are further described in U.S. Patent 6,287,860,
which is incorporated herein in its entirety.

One of skill in the art will recognize that formulations
are routinely designed according to their intended use, i.e.
route of administration.

Preferred formulations for topical administration
include those in which the oligonucleotides of the invention
are in admixture with a topical delivery agent such as
lipids, liposomes, fatty acids, fatty acid esters, steroids,
chelating agents and surfactants. Preferred lipids and
liposomes include neutral (e.g. dioleoylphosphatidyl DOPE
ethanolamine, dimyristoylphosphatidyl choline DMPC,
distearolyphosphatidyl choline) negative (e.g.
dimyristoylphosphatidyl glycerol DMPG) and cationic (e.g.
dioleoyltetramethylaminopropyl DOTAP and dioleoylphosphatidyl
ethanolamine DOTMA) .

For topical or other administration, oligonucleotides of
the invention may be encapsulated within liposomes or may
form complexes thereto, in particular to cationic liposomes.
Alternatively, oligonucleotides may be complexed to lipids,
in particular to cationic lipids. Preferred fatty acids and
esters, pharmaceutically acceptable salts thereof, and their
uses are further described in U.S. Patent 6,287,860, which is

incorporated herein in its entirety. Topical formulations are
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described in detail in United States patent application

09/315,298 filed on May 20, 1999, which is incorporated
herein by reference in its entirety.

Compositions and formulations for oral administration
include powders or granules, microparticulates,
nanoparticulates, suspensions or solutions in water or non-
aqueous media, capsules, gel capsules, sachets, tablets or
minitablets. Thickeners, flavoring agents, diluents,
emulsifiers, dispersing aids or binders may be desirable.
Preferred oral formulations are those in which
oligonucleotides of the invention are administered in
conjunction with one or more penetration enhancers
surfactants and chelators. Preferred surfactants include
fatty acids and/or esters or salts thereof, bile acids and/or
salts thereof. Preferred bile acids/salts and fatty acids
and their uses are further described in U.S. Patent
6,287,860, which is incorporated herein in its entirety. Also
preferred are combinations of penetration enhancers, for
example, fatty acids/salts in combination with bile
acids/salts. A particularly preferred combination is the
sodium salt of lauric acid, capric acid and UDCA. Further
penetration enhancers include polyoxyethylene-9-lauryl ether,
polyoxyethylene-20-cetyl ether. Oligonucleotides of the
invention may be delivered orally, in granular form including
sprayed dried particles, or complexed to form micro or
nanoparticles. Oligonucleotide complexing agents and their
uses are further described in U.S. Patent 6,287,860, which is
incorporated herein in its entirety. Oral formulations for
oligonucleotides and their preparation are described in
detail in United States applications 09/108,673 (filed July
1, 1998), 09/315,298 (filed May 20, 1999) and 10/071,822,
filed February 8, 2002, each of which is incorporated herein

by reference in their entirety.
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Compositions and formulations for parenteral, intra-

thecal or intraventricular administration may include sterile
agqueous solutions which may also contain buffers, diluents
and other suitable additives such as, but not limited to,
penetration enhancers, carrier compounds and other pharmaceu-
tically acceptable carriers or excipients.

Certain embodiments of the invention provide pharma-
ceutical compositions containing one or more oligomeric
compounds and one or more other chemotherapeutic agents which
function by a non-antisense mechanism. Examples of such
chemotherapeutic agents include but are not limited to cancer
chemotherapeutic drugs such as daunorubicin, daunomycin,
dactinomycin, doxorubicin, epirubicin, idarubicin,
esorubicin, bleomycin, mafosfamide, ifosfamide, cytosine ara-
binoside, bis-chloroethylnitrosurea, busulfan, mitomycin C,
actinomycin D, mithramycin, prednisone, hydroxyprogesterone,
testosterone, tamoxifen, dacarbazine, procarbazine,
hexamethylmelamine, pentamethylmelamine, mitoxantrone,
amsacrine, chlorambucil, methylcyclohexylnitrosurea, nitrogen
mustards, melphalan, cyclophosphamide, 6-mercaptopurine, 6-
thioguanine, cytarabine, 5-azacytidine, hydroxyurea, deoxyco-
formycin, 4-hydroxyperoxycyclophosphoramide, 5-fluorouracil
(5-FU), 5-fluorodeoxyuridine (5-FUdR), methotrexate (MTX),
colchicine, taxol, vincristine, vinblastine, etoposide (VP-
16), trimetrexate, irinotecan, topotecan, gemcitabine, teni-
poside, cisplatin and diethylstilbestrol (DES). When used
with the compounds of the invention, such chemotherapeutic
agents may be used individually (e.g., 5-FU and
oligonucleotide), sequentially (e.g., 5-FU and oligonucleo-
tide for a period of time followed by MTX and oligonucleo-
tide), or in combination with one or more other such
chemotherapeutic agents (e.g., 5-FU, MTX and oligonucleotide,

or 5-FU, radiotherapy and oligonucleotide). Anti-
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inflammatory drugs, including but not limited to nonsteroidal

anti-inflammatory drugs and corticosteroids, and antiviral
drugs, including but not limited to ribivirin, vidarabine,
acyclovir and ganciclovir, may also be combined in
compositions of the invention. Combinations of antisense
compounds and other non-antisense drugs are also within the
scope of this invention. Two or more combined compounds may
be used together or sequentially.

In another related embodiment, compositions of the
invention may contain one or more antisense compounds,
particularly oligonucleotides, targeted to a first nucleic
acid and one or more additional antisense compounds targeted
to a second nucleic acid target. Alternatively, compositions
of the invention may contain two or more antisense compounds
targeted to different regions of the same nucleic acid
target. Numerous examples of antisense compounds are known in
the art. Two or more combined compounds may be used together

or sequentially.

H. Dosing

The formulation of therapeutic compositions and their
subsequent administration (dosing) is believed to be within
the skill of those in the art. Dosing is dependent on
severity and responsiveness of the disease state to be
treated, with the course of treatment lasting from several
days to several months, or until a cure is effected or a
diminution of the disease state is achieved. Optimal dosing
schedules can be calculated from measurements of drug
accumulation in the body of the patient. Persons of ordinary
skill can easily determine optimum dosages, dosing
methodologies and repetition rates. Optimum dosages may vary
depending on the relative potency of individual

oligonucleotides, and can generally be estimated based on
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ECsos found to be effective in in vitro and in vivo animal
models. In general, dosage is from 0.01 ug to 100 g per kg
of body weight, and may be given once or more daily, weekly,
monthly or yearly, or even once every 2 to 20 years. Persons
of ordinary skill in the art can easily estimate repetition
rates for dosing based on measured residence times and
concentrations of the drug in bodily fluids or tissues.
Following successful treatment, it may be desirable to have
the patient undergo maintenance therapy to prevent the
recurrence of the disease state, wherein the oligonucleotide
is administered in maintenance doses, ranging from 0.01 ug to
100 g per kg of body weight, once or more daily, to once
every 20 years.
While the present invention has been described with

specificity in accordance with certain of its preferred
embodiments, the following examples serve only to illustrate

the invention and are not intended to limit the same.
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EXAMPLES

Example 1
Synthesis of Nucleoside Phosphoramidites

The following compounds, including amidites and their
intermediates were prepared as described in US Patent
6,426,220 and published PCT WO 02/36743; 5'-0-
Dimethoxytrityl-thymidine intermediate for 5-methyl dcC
amidite, 5'-0O-Dimethoxytrityl-2'-deoxy-5-methylcytidine
intermediate for 5-methyl-dC amidite, 5'-O-Dimethoxytrityl-
2'-deoxy-N4-benzoyl-5-methylcytidine penultimate intermediate
for 5-methyl dC amidite, [5'-0-(4,4'-
Dimethoxytriphenylmethyl) -2'-deoxy-N*-benzoyl-5-methylcytidin-
3'-0-yl] -2-cyanoethyl-N, N-diisopropylphosphoramidite (5-
methyl dC amidite), 2’'-Fluorodeoxyadenosine, 2'-
Fluorodeoxyguanosine, 2’ -Fluorouridine, 2'-
Fluorodeoxycytidine, 2’-0-(2-Methoxyethyl) modified amidites,
2'-0- (2-methoxyethyl) -5S-methyluridine intermediate, 5'-O-DMT-
2'-0- (2-methoxyethyl) -S5-methyluridine penultimate
intermediate, [5'-0-(4,4'-Dimethoxytriphenylmethyl)-2'-0-(2-
methoxyethyl) -5-methyluridin-3'-0-yl] -2-cyanoethyl-N, N-
diisopropylphosphoramidite (MOE T amidite), 5'-0O-
Dimethoxytrityl-2'-0- (2-methoxyethyl) -5-methylcytidine
intermediate, 5'-O-dimethoxytrityl-2'-0-(2-methoxyethyl)-N*-
benzoyl-5-methyl-cytidine penultimate intermediate, [5'-0-
(4,4'-Dimethoxytriphenylmethyl) -2'-0- (2-methoxyethyl) -N*-
benzoyl-5-methylcytidin-3'-0-yl]-2-cyanoethyl-N, N-
diisopropylphosphoramidite (MOE 5-Me-C amidite), [5'-0-(4,4'-
Dimethoxytriphenylmethyl) -2'-0- (2-methoxyethyl) -N°-
benzoyladenosin-3'-0-yl] -2-cyanoethyl-N, N-
diisopropylphosphoramidite (MOE A amdite), [5'-0-(4,4'-
Dimethoxytriphenylmethyl) -2'-0- (2-methoxyethyl) -N*-
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isobutyrylguanosin-3'-0-yl]-2-cyanoethyl-N, N-

diisopropylphosphoramidite (MOE G amidite), 2'-0-
(Aminooxyethyl) nucleoside amidites and 2’ -0- (dimethylamino-
oxyethyl) nucleoside amidites, 2'-(Dimethylaminocoxyethoxy)
nucleoside amidites, 5'-O-tert-Butyldiphenylsilyl-0%-2"'-
anhydro-5-methyluridine , 5'-0O-tert-Butyldiphenylsilyl-2'-0-
(2-hydroxyethyl) -5-methyluridine, 2'-0-([2-
phthalimidoxy)ethyl] -5'-t-butyldiphenylsilyl-5-methyluridine
, 5'-O-tert-butyldiphenylsilyl-2'-0-[(2-
formadoximinooxy)ethyl] -5-methyluridine, 5'-O-tert-
Butyldiphenylsilyl-2'-0-[N,N dimethylaminooxyethyl]-5-
methyluridine, 2'-0-(dimethylaminooxyethyl)-5-methyluridine,
5'-0-DMT-2"'-0- (dimethylaminooxyethyl) -5-methyluridine, 5'-0-
DMT-2'-0-(2-N,N-dimethylaminooxyethyl) -5-methyluridine-3"'-

[ (2-cyanoethyl) -N,N-diisopropylphosphoramidite], 2'-
(Aminooxyethoxy) nucleoside amidites, N2-isobutyryl-6-0-
diphenylcarbamoyl-2'-0-(2-ethylacetyl)-5'-0-(4,4"'-
dimethoxytrityl)guanosine-3'-[({(2-cyanoethyl) -N,N-
diisopropylphosphoramidite], 2'-dimethylaminocethoxyethoxy
(2'-DMAEOE) nucleoside amidites, 2'-0-{2(2-N,N-
dimethylaminoethoxy)ethyl] -5-methyl uridine, 5'-0O-
dimethoxytrityl-2'-0-[2(2-N,N-dimethylaminoethoxy)-ethyl)]-5-
methyl uridine and 5'-O-Dimethoxytrityl-2'-0-[2(2-N,N-
dimethylaminoethoxy) -ethyl)]-5-methyl uridine-3'-0-
(cyanoethyl-N,N-diisopropyl)phosphoramidite.

Example 2
Oligonucleotide and oligonucleoside synthesis

The antisense 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
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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 and alkylated derivatives.

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.

Phosphorothicates (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 NH,0AcC
solution. Phosphinate oligonucleotides are prepared as
described in U.S. Patent 5,508,270, herein incorporated by
reference.

Alkyl phosphonate oligonucleotides are prepared as
described in U.S. Patent 4,469,863, herein incorporated by
reference.

3’ -Deoxy-3’ -methylene phosphonate oiigonucleotides are
prepared as described in U.S. Patents 5,610,289 or 5,625,050,
herein incorporated by reference.

Phosphoramidite oligonucleotides are prepared as
described in U.S. Patent, 5,256,775 or U.S. Patent 5,366,878,
herein incorporated by reference.

Alkylphosphonothiocate oligonucleotides are prepared as
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described in published PCT applications PCT/US94/00902 and

PCT/US93/06976 (published as WO 94/17093 and WO 94/02499,
respectively), herein incorporated by reference.

3'-Deoxy-3'-amino phosphoramidate oligonucleotides are
prepared as described in U.S. Patent 5,476,925, herein
incorporated by reference.

Phosphotriester oligonucleotides are prepared as
described in U.S. Patent 5,023,243, herein incorporated by
reference.

Borano phosphate oligonucleotides are preparea as
described in U.S. Patents 5,130,302 and 5,177,198, both

herein incorporated by reference.

Oligonucleosides: Methylenemethylimino linked
oligonucleosides, also identified as MMI linked
oligonucleosides, methylenedimethylhydrazo linked
oligonucleosidesg, also identified as MDH linked
oligonucleosides, and methylenecarbonylamino linked
oligonucleosides, also identified as amide-3 linked
oligonucleosides, and methyleneaminocarbonyl linked oligo-
nucleosides, also identified as amide-4 linked oligonucleo-
sides, as well as mixed backbone 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, all of which are herein
incorporated by reference.

Formacetal and thioformacetal linked oligonucleosides
are prepared as described in U.S. Patents 5,264,562 and
5,264,564, herein incorporated by reference.

Ethylene oxide linked oligonucleosides are prepared as
described in U.S. Patent 5,223,618, herein incorporated by

reference.
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Example 3

RNA Synthesis

In general, RNA synthesis chemistry is based on the
selective incorporation of various protecting groups at
strategic intermediary reactions. Although one of ordinary
skill in the art will understand the use of protecting groups
in organic synthesis, a useful class of protecting groups
includes silyl ethers. In particular bulky silyl ethers are
used to protect the 5 -hydroxyl in combination with an acid-
labile orthoester protecting group on the 2 -hydroxyl. This
set of protecting groups is then used with standard solid-
phase synthesis technology. It is important to lastly remove
the acid labile orthoester protecting group after all other
synthetic steps. Moreover, the early use of the silyl
protecting groups during synthesis ensures facile removal
when desired, without undesired deprotection of 2’ hydroxyl.

Following this procedure for the sequential protection
of the 5" -hydroxyl in combination with protection of the 27 -
hydroxyl by protecting groups that are differentially removed
and are differentially chemically labile, RNA
oligonucleotides were synthesized.

RNA oligonucleotides are synthesized in a stepwise
fashion. Each nucleotide is added sequentially (3°- to 5°-
direction) to a solid support-bound oligonucleotide. The
first nucleoside at the 3’'-end of the chain is covalently
attached to a solid support. The nucleotide precursor, a
ribonucleoside phosphoramidite, and activator are added,
coupling the second base onto the 5 -end of the first
nucleoside. The support is washed and any unreacted 57 -
hydroxyl groups are capped with acetic anhydride to yield 5°-
acetyl moieties. The linkage is then oxidized to the more
stable and ultimately desired P(V) linkage. At the end of

the nucleotide addition cycle, the 57-silyl group is cleaved
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with fluoride. The cycle is repeated for each subsequent

nucleotide.

Following synthesis, the methyl protecting groups on the
phosphates are cleaved in 30 minutes utilizing 1 M disodium-
2-carbamoyl-2-cyanoethylene-1,1-dithiolate trihydrate (S;Na,)
in DMF. The deprotection solution is washed from the solid
support-bound oligonucleotide using water. The support is
then treated with 40% methylamine in water for 10 minutes at
55 °C. This releases the RNA oligonucleotides into solution,
deprotects the exocyclic amines, and modifies the 2°- groups.
The oligonucleotides can be analyzed by anion exchange HPLC
at this stage.

The 2 -orthoester groups are the last protecting groups
to be removed. The ethylene glycol monoacetate orthoester
protecting group developed by Dharmacon Research, Inc.
(Lafayette, CO), is one example of a useful orthoester
protecting group which, has the following important
properties. It is stable to the conditions of nucleoside
phosphoramidite synthesis and oligonucleotide synthesis.
However, after oligonucleotide synthesis the oligonucleotide
is treated with methylamine which not only cleaves the
oligonucleotide from the solid support but also removes the
acetyl groups from the orthoesters. The resulting 2-ethyl-
hydroxyl substituents on the orthoester are less electron
withdrawing than the acetylated precursor. As a result, the
modified orthoester becomes more labile to acid-catalyzed
hydrolysis. Specifically, the rate of cleavage is
approximately 10 times faster after the acetyl groups are
removed. Therefore, this orthoester possesses sufficient
stability in order to be compatible with oligonucleotide
synthesis and yet, when subsequently modified, permits

deprotection to be carried out under relatively mild aqueous
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conditions compatible with the final RNA oligonucleotide

product.

Additionally, methods of RNA synthesis are well known in
the art (Scaringe, S. A. Ph.D. Thesis, University of
Colorado, 1996; Scaringe, S. A., et al., J. Am. Chem. Soc.,
1998, 120, 11820-11821; Matteucci, M. D. and Caruthers, M. H.
J. Am. Chem. Soc., 1981, 103, 3185-3191; Beaucage, S. L. and
Caruthers, M. H. Tetrahedron Lett., 1981, 22, 1859-1862;
Dahl, B. J., et al., Acta Chem. Scand,. 1990, 44, 639-641;
Reddy, M. P., et al., Tetrahedrom Lett., 1994, 25, 4311-4314;
Wincott, F. et al., Nucleic Acids Res., 1995, 23, 2677-2684;
Griffin, B. E., et al., Tetrahedron, 1967, 23, 2301-2313;
Griffin, B. E., et al., Tetrahedron, 1967, 23, 2315-2331).

RNA antisense compounds (RNA oligonucleotides) of the
present invention can be synthesized by the methods herein or
purchased from Dharmacon Research, Inc (Lafayette, CO). Once
synthesized, complementary RNA antisense compounds can then
be annealed by methods known in the art to form double
stranded (duplexed) antisense compounds. For example,
duplexes can be formed by combining 30 pl of each of the
complementary strands of RNA oligonucleotides (50 uM RNA
oligonucleotide solution) and 15 pl of 5X annealing buffer
(100 mM potassium acetate, 30 mM HEPES-KOH pH 7.4, 2 mM
magnesium acetate) followed by heating for 1 minute at 90°C,
then 1 hour at 37°C. The resulting duplexed antisense
compounds can be used in kits, assays, screens, or other

methods to investigate the role of a target nucleic acid.

Example 4
Synthesis of Chimeric Oligonucleotides

Chimeric oligonucleotides, oligonucleosides or mixed
oligonucleotides/oligonucleosides of the invention can be of

several different types. These include a first type wherein
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the "gap" segment of linked nucleosides is positioned between

5' and 3' "wing" segments of linked nucleosides and a second
"open end" type wherein the "gap" segment is located at
either the 3' or the 5' terminus of the oligomeric compound.
Oligonucleotides of the first type are also known in the art
as "gapmers" oxr gapped oligonucleotides. Oligonucleotides of
the second type are also known in the art as "hemimers" or
"wingmers".

[2'-0-Me] --[2'-deoxy] --[2'-0-Me] Chimeric

Phosphorothiocate Oligonucleotides

Chimeric oligonucleotides having 2'-0-alkyl
phosphorothiocate and 2'-deoxy phosphorothiocate oligo-
nucleotide segments are synthesized using an Applied
Biosystems automated DNA synthesizer Model 394, as above.
Oligonucleotides are synthesized using the automated
synthesizer and 2’-deoxy—5'—dimethoxyfrityl—B'—O-phosphor—
amidite for the DNA portion and 5'-dimethoxytrityl-2'-0-
methyl-3'-O-phosphoramidite for 5' and 3' wings. The
standard synthesis cycle is modified by incorporating
coupling steps with increased reaction times for the 5'-
dimethoxytrityl-2'-0O-methyl-3'-0O-phosphoramidite. The fully
protected oligonucleotide is cleaved from the support and
deprotected in concentrated ammonia (NH,OH) for 12-16 hr at
55°C. The deprotected oligo is then recovered by an
appropriate method (precipitation, column chromatography,
volume reduced in vacuo and analyzed spetrophotometrically
for yield and for purity by capillary electrophoresis and by

mass spectrometry.

[2'-0- (2-Methoxyethyl)]--[2'-deoxy] --[2'-0-
(Methoxyethyl)] Chimeric Phosphorothioate
Oligonucleotides

[2'-0-(2-methoxyethyl)]--[2'-deoxyl--[-2"'-0-
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(methoxyethyl)] chimeric phosphorothioate oligonucleotides

were prepared as per the procedure above for the 2’ -O-methyl
chimeric oligonucleotide, with the substitution of 2’ -0-

(methoxyethyl) amidites for the 2’'-0O-methyl amidites.

[2'-0- (2-Methoxyethyl) Phosphodiester] -- [2'-deoxy

Phosphorothiocate] --[2'-0- (2-Methoxyethyl)

Phosphodiester] Chimeric Oligonucleotides

[2'-0-(2-methoxyethyl phosphodiester]--[2'-deoxy
phosphorothioate] -- [2'-0- (methoxyethyl) phosphodiester]
chimeric oligonucleotides are prepared as per the above
procedure for the 2’ -0O-methyl chimeric oligonucleotide with
the substitution of 2’ -0- (methoxyethyl) amidites for the 2'-
O-methyl amidites, oxidation with iodine to generate the
phosphodiester internucleotide linkages within the wing
portions of the chimeric structures and sulfurization
utilizing 3,H-1,2 benzodithiole-3-one 1,1 dioxide (Beaucage
Reagent) to generate the phosphorothiocate internucleotide
linkages for the center gap.

Other chimeric oligonucleotides, chimeric
oligonucleosides and mixed chimeric
oligonucleotides/oligonucleosides are synthesized according
to United States patent 5,623,065, herein incorporated by

reference.

Example 5
Design and screening of duplexed antisense compounds
targeting thyroid hormone receptor interactor 3

In accordance with the present invention, a series of
nucleic acid duplexes comprising the antisense compounds of
the present invention and their complements can be designed
to target thyroid hormone receptor interactor 3. The

nucleobase sequence of the antisense strand of the duplex
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comprises at least a portion of an oligonucleotide in Table

1. The ends of the strands may be modified by the addition
of one or more natural or modified nucleobases to form an
overhang. The sense strand of the dsRNA is then designed and
synthesized as the complement of the antisense strand and may
also contain modifications or additions to either terminus.
For example, in one embodiment, both strands of the dsRNA
duplex would be complementary over the central nucleobases,
each having overhangs at one or both termini.

For example, a duplex comprising an antisense strand
having the sequence CGAGAGGCGGACGGGACCG and having a two-
nucleobase overhang of deoxythymidine (dT) would have the
following structure:

cgagaggcggacgggaccgTT Antisense Strand

TTgctctcecgecectgeecctgge Complement

RNA strands of the duplex can be synthesized by methods
disclosed herein or purchased from Dharmacon Research Inc.,
(Lafayette, CO). Once synthesized, the complementary strands
are annealed. The single strands are aliquoted and diluted to
a concentration of 50 uM. Once diluted, 30 ul of each strand
is combined with 15uln of a 5X solution of annealing buffer.
The final concentration of said buffer is 100 mM potassium
acetate, 30 mM HEPES-KOH pH 7.4, and 2mM magnesium acetate.
The final volume is 75 uL. This solution is incubated for 1
minute at 90°C and then centrifuged for 15 seconds. The tube
is allowed to sit for 1 hour at 37°C at which time the dsRNA
duplexes are used in experimentation. The final
concentration of the dsRNA duplex is 20 uM. This solution
can be stored frozen (-20°C) and freeze-thawed up to 5 times.

Once prepared, the duplexed antisense compounds are
evaluated for their ability to modulate thyroid hormone

receptor interactor 3 expression.
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When cells reached 80% confluency, they are treated with

duplexed antisense compounds of the invention. For cells
grown in 96-well plates, wells are washed once with 200 pL
OPTI-MEM-1 reduced-serum medium {Gibco BRL) and then treated
with 130 pL of OPTI-MEM-1 containing 12 pug/mL LIPOFECTIN
(Gibco BRL) and the desired duplex antisense compound at a
final concentration of 200 nM. After 5 hours of treatment,
the medium is replaced with fresh medium. Cells are
harvested 16 hours after treatment, at which time RNA is

isolated and target reduction measured by RT-PCR.

Example 6
Oligonucleotide Isolation
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 phosphorothiocate 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.

Example 7
Oligonucleotide Synthesis - 96 Well Plate Format

Oligonucleotides were synthesized via solid phase P(III)
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phosphoramidite chemistry on an automated synthesizer capable

of assembling 96 sequences simultaneously in a 96-well
format. Phosphodiester internucleotide linkages were
afforded by oxidation with aqueous iodine. Phosphorothioate
internucleotide linkages were 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 were 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.

Oligonucleotides were cleaved from support and
deprotected with concentrated NH,OH at elevated temperature
(55-60°C) for 12-16 hours and the released product then dried
in vacuo. The dried product was 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.

Example 8
Oligonucleotide Analysis - 96-Well Plate Format

The concentration of oligonucleotide in each well was
assessed by dilution of samples and UV absorption
spectroscopy. The full-length integrity of the individual
products was 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 was confirmed by mass analysis of the compounds
utilizing electrospray-mass spectroscopy. All assay test

plates were diluted from the master plate using single and
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multi-channel robotic pipettors. Plates were judged to be
acceptable if at least 85% of the compounds on the plate were

at least 85% full length.

Example 9
Cell culture and oligonucleotide treatment

The effect of antisense compounds on target nucleic acid
expression can be tested in any of a variety of cell types
provided that the target nucleic acid is present at
measurable levels. This can be routinely determined using,
for example, PCR or Northern blot analysis. The following
cell types are provided for illustrative purposes, but other
cell types can be routinely used, provided that the target is
expressed in the cell type chosen. This can be readily
determined by methods routine in the art, for example
Northern blot analysis, ribonuclease protection assays, or

RT-PCR.

T-24 cells:

The human transitional cell bladder carcinoma cell line
T-24 was obtained from the American Type Culture Collection
(ATCC) (Manassas, VA). T-24 cells were routinely cultured in
complete McCoy’s 5A basal media (Invitrogen Corporation,
Carlsbad, CA) supplemented with 10% fetal calf serum
(Invitrogen Corporation, Carlsbad, CA), penicillin 100 units
per mL, and streptomycin 100 micrograms per mL (Invitrogen
Corporation, Carlsbad, CA). Cells were routinely passaged by
trypsinization and dilution when they reached 90% confluence.
Cells were seeded into 96-well plates (Falcon-Primaria
#353872) at a density of 7000 cells/well for use in RT-PCR
analysis.

For Northern blotting or other analysis, cells may be

seeded onto 100 mm or other standard tissue culture plates
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and treated similarly, using appropriate volumes of medium

and oligonucleotide.

A549 cells:

The human lung carcinoma cell line A549 was obtained
from the American Type Culture Collection (ATCC) (Manassas,
VA). A549 cells were routinely cultured in DMEM basal media
(Invitrogen Corporation, Carlsbad, CA) supplemented with 10%
fetal calf serum (Invitrogen Corporation, Carlsbad, CA),
penicillin 100 units per mL, and streptomycin 100 micrograms
per mL (Invitrogen Corporation, Carlsbad, CA). Cells were
routinely passaged by trypsinization and dilution when they

reached 90% confluence.

NHDF cells:

Human neonatal dermal fibroblast (NHDF) were obtained
from the Clonetics Corporation (Walkersville, MD). NHDFs
were routinely maintained in Fibroblast Growth Medium
(Clonetics Corporation, Walkersville, MD) supplemented as
recommended by the supplier. Cells were maintained for up to

10 passages as recommended by the supplier.

HEK cells:

Human embryonic keratinocytes (HEK) were obtained from
the Clonetics Corporation (Walkersville, MD). HEKs were
routinely maintained in Keratinocyte Growth Medium (Clonetics
Corporation, Walkersville, MD) formulated as recommended by
the supplier. Cells were routinely maintained for up to 10

passages as recommended by the supplier.

3T3-L1 cells:

The mouse embryonic adipocyte-like cell line 3T3-L1 was
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obtained from the American Type Culture Collection (Manassas,

VA). 3T3-L1 cells were routinely cultured in DMEM, high
glucose (Gibco/Life Technologies, Gaithersburg, MD)
supplemented with 10% fetal calf serum (Gibco/Life
Technologies, Gaithersburg, MD). Cells were routinely
passaged by trypsinization and dilution when they reached 80%
confluence. Cells were seeded into 96-well plates (Falcon-
Primaria #3872) at a density of 4000 cells/well for use in
RT-PCR analysis.

For Northern blotting or other analyses, cells may be
seeded onto 100 mm or other standard tissue culture plates
and treated similarly, using appropriate volumes of medium
and oligonucleotide.

Treatment with antisense compounds:
When cells reached 65-75% confluency, they were treated

with oligonucleotide. For cells grown in 96-well plates,

wells were washed once with 100 pL OPTI-MEM™-1 reduced-serum

medium (Invitrogen Corporation, Carlsbad, CA) and then
treated with 130 pL of OPTI-MEM™-1 containing 3.75 pg/mL

LIPOFECTIN™ (Invitrogen Corporation, Carlsbad, CA) and the
desired concentration of oligonucleotide. Cells are treated
and data are obtained in triplicate. After 4-7 hours of
treatment at 37°C, the medium was replaced with fresh medium.
Cells were harvested 16-24 hours after oligonucleotide
treatment.

The concentration of oligonucleotide used varies from
cell line to cell line. To determine the optimal
oligonucleotide concentration for a particular cell line, the
cells are treated with a positive control oligonucleotide at
a range of concentrations. For human cells the positive
control oligonucleotide is selected from either ISIS 13920
(TCCGTCATCGCTCCTCAGGG, SEQ ID NO: 1) which is targeted to
human H-ras, or ISIS 18078, (GTGCGCGCGAGCCCGAAATC, SEQ ID NO:
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2) which is targeted to human Jun-N-terminal kinase-2 (JNK2).

Both controls are 2'-0O-methoxyethyl gapmers (2'-0-
methoxyethyls shown in bold) with a phosphorothiocate
backbone. For mouse or rat cells the positive control
oligonucleotide is ISIS 15770, ATGCATTCTGCCCCCAAGGA, SEQ ID
NO: 3, a 2'-O-methoxyethyl gapmer (2'-O-methoxyethyls shown
in bold) with a phosphorothioate backbone which is targeted
to both mouse and rat c-raf. The concentration of positive
control oligonucleotide that results in 80% inhibition of c-
H-ras (for ISIS 13920), JNK2 (for ISIS 18078) or c-raf (for
ISIS 15770) mRNA is then utilized as the screening
concentration for new oligonucleotides in subsequent
experiments for that cell line. 1If 80% inhibition is not
achieved, the lowest concentration of positive control
oligonucleotide that results in 60% inhibition of c¢-H-ras,
JNK2 or c-raf mRNA is then utilized as the oligonucleotide
screening concentration in subsequent experiments for that
cell line. If 60% inhibition is not achieved, that
particular cell line is deemed as unsuitable for
oligonucleotide transfection experiments. The concentrations
of antisense oligonucleotides used herein are from 50 nM to

300 nM.

Example 10
Analysis of oligonucleotide inhibition of thyroid hormone
receptor interactor 3 expression

Antisense modulation of thyroid hormone receptor
interactor 3 expression can be assayed in a variety of ways
known in the art. For example, thyroid hormone receptor
interactor 3 mRNA levels can be quantitated by, e.g.,
Northern blot analysis, competitive polymerase chain reaction
(PCR), or real-time PCR (RT-PCR). Real-time gquantitative PCR

is presently preferred. RNA analysis can be performed on
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total cellular RNA or poly(A)+ mRNA. The preferred method of

RNA analysis of the present invention is the use of total
cellular RNA as described in other examples herein. Methods
of RNA isolation are well known in the art. Northern blot
analysis is also routine in the art. Real-time quantitative
(PCR) can be conveniently accomplished using the commercially
available ABI PRISM™ 7600, 7700, or 7900 Sequence Detection
System, available from PE-Applied Biosystems, Foster City, CA
and used according to manufacturer's instructions.

Protein levels of thyroid hormone receptor interactor 3
can be quantitated in a variety of ways well known in the
art, such as immunoprecipitation, Western blot analysis
(immunoblotting), enzyme-linked immunosorbent assay (ELISA)
or fluorescence-activated cell sorting (FACS). Antibodies
directed to thyroid hormone receptor interactor 3 can be
identified and obtained from a variety of sources, such as
the MSRS catalog of antibodies (Aerie Corporation,
Birmingham, MI), or can be prepared via conventional
monoclonal or polyclonal antibody generation methods well

known in the art.

Example 11
Design of phenotypic assays and in vivo studies for the use
of thyroid hormone receptor interactor 3 inhibitors
Phenotypic assays

Once thyroid hormone receptor interactor 3 inhibitors
have been identified by the methods disclosed herein, the
compounds are further investigated in one or more phenotypic
assays, each having measurable endpoints predictive of
efficacy in the treatment of a particular disease state or
condition.
Phenotypic assays, kits and reagents for their use are well

known to those skilled in the art and are herein used to
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investigate the role and/or association of thyroid hormone

receptor interactor 3 in health and disease. Representative
phenotypic assays, which can be purchased from any one of
several commercial vendors, include those for determining
cell viability, cytotoxicity, proliferation or cell survival
(Molecular Probes, Eugene, OR; PerkinElmer, Boston, MA),
protein-based assays including enzymatic assays (Panvera,
LLC, Madison, WI; BD Biosciences, Franklin Lakes, NJ;
Oncogene Research Products, San Diego, CA), cell regulation,
signal transduction, inflammation, oxidative processes and
apoptosis (Assay Designs Inc., Ann Arbor, MI), triglyceride
accumulation (Sigma-Aldrich, St. Louis, MO), angiogenesis
assays, tube formation assays, cytokine and hormone assays
and metabolic assays (Chemicon International Inc., Temecula,
CA; Amersham Biosciences, Piscataway, NJ).

In one non-limiting example, cells determined to be
appropriate for a particular phenotypic assay (i.e., MCF-7
cells selected for breast cancer studies; adipocytes for
obesity studies) are treated with thyroid hormone receptor
interactor 3 inhibitors identified from the in vitro studies
as well as control compounds at optimal concentrations which
are determined by the methods described above. At the end of
the treatment period, treated and untreated cells are
analyzed by one or more methods specific for the assay to
determine phenotypic outcomes and endpoints.

Phenotypic endpoints include changes in cell morphology
over time or treatment dose as well as changes in levels of
cellular components such as proteins, lipids, nucleic acids,
hormones, saccharides or metals. Measurements of cellular
status which include pH, stage of the cell cycle, intake or
excretion of biological indicators by the cell, are also

endpoints of interest.
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Analysis of the geneotype of the cell (measurement of

the expression of one or more of the genes of the cell) after
treatment is also used as an indicator of the efficacy or
potency of the thyroid hormone receptor interactor 3
inhibitors. Hallmark genes, or those genes suspected to be
associated with a specific disease state, condition, or

phenotype, are measured in both treated and untreated cells.

In vivo studies

The individual subjects of the in vivo studies described
herein are warm-blooded vertebrate animals, which includes
humans.

The clinical trial is subjected to rigorous controls to
ensure that individuals are not unnecessarily put at risk and
that they are fully informed about their role in the study.
To account for the psychological effects of receiving
treatments, volunteers are randomly given placebo or thyroid
hormone receptor interactor 3 inhibitor. Furthermore, to
prevent the doctors from being biased in treatments, they are
not informed as to whether the medication they are
administering is a thyroid hormone receptor interactor 3
inhibitor or a placebo. Using this randomization approach,
each volunteer has the same chance of being given either the
new treatment or the placebo.

Volunteers receive either the thyroid hormone receptor
interactor 3 inhibitor or placebo for eight week period with
biological parameters associated with the indicated disease
state or condition being measured at the beginning (baseline
measurements before any treatment), end (after the final
treatment), and at regular intervals during the study period.
Such measurements include the levels of nucleic acid
molecules encoding thyroid hormone receptor interactor 3 or

thyroid hormone receptor interactor 3 protein levels in body
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fluids, tissues or organs compared to pre-treatment levels.

Other measurements include, but are not limited to, indices
of the disease state or condition being treated, body weight,
blood pressure, serum titers of pharmacologic indicators of
disease or toxicity as well as ADME (absorption,
distribution, metabolism and excretion) measurements.
Information recorded for each patient includes age
(years), gender, height (cm), family history of disease state
or condition (yes/no), motivation rating
(some/moderate/great) and number and type of previous
treatment regimens for the indicated disease or condition.
Volunteers taking part in this study are healthy adults
(age 18 to 65 years) and roughly an equal number of males and
females participate in the study. Volunteers with certain
characteristics are equally distributed for placebo and
thyroid hormone receptor interactor 3 inhibitor treatment.
In general, the volunteers treated with placebo have little
or no response to treatment, whereas the volunteers treated
with the thyroid hormone receptor interactor 3 inhibitor show
positive trends in their disease state or condition index at

the conclusion of the study.

Example 12
RNA Isolation
Poly (A)+ mRNA isolation
Poly(A)+ mRNA was isolated according to Miura et al.,
(Clin. Chem., 1996, 42, 1758-1764). Other methods for
poly (A)+ mRNA isolation are routine in the art. Briefly, for

cells grown on 96-well plates, growth medium was removed from
the cells and each well was washed with 200 pL cold PBS. 60
pL lysis buffer (10 mM Tris-HCl, pH 7.6, 1 mM EDTA, 0.5 M

NaCl, 0.5% NP-40, 20 mM vanadyl-ribonucleoside complex) was
added to each well, the plate was gently agitated and then
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incubated at room temperature for five minutes. 55 pL of

lysate was transferred to Oligo d(T) coated 96-well plates
(AGCT Inc., Irvine CA). Plates were incubated for 60 minutes
at room temperature, washed 3 times with 200 pL of wash
buffer (10 mM Tris-HCl pH 7.6, 1 mM EDTA, 0.3 M NaCl). After
the final wash, the plate was blotted on paper towels to
remove excess wash buffer and then air-dried for 5 minutes.
60 pL of elution buffer (5 mM Tris-HCl pH 7.6), preheated to
70°C, was added to each well, the plate was incubated on a
90°C hot plate for 5 minutes, and the eluate was then
transferred to a fresh 96-well plate.

Cells grown on 100 mm or other standard plates may be
treated similarly, using appropriate volumes of all

solutions.

Total RNA Isolation

Total RNA was isolated using an RNEASY 96™ kit and
buffers purchased from Qiagen Inc. (Valencia, CA) following
the manufacturer's recommended procedures. Briefly, for

cells grown on 96-well plates, growth medium was removed from
the cells and each well was washed with 200 puL cold PBS. 150
pL Buffer RLT was added to each well and the plate vigorously
agitated for 20 seconds. 150 pL of 70% ethanol was then

added to each well and the contents mixed by pipetting three

times up and down. The samples were then transferred to the

RNEASY 96™ well plate attached to a QIAVAC™ manifold fitted

with a waste collection tray and attached to a vacuum source.
Vacuum was applied for 1 minute. 500 pL of Buffer RW1 was

added to each well of the RNEASY 96™ plate and incubated for

15 minutes and the vacuum was again applied for 1 minute. An
additional 500 pL of Buffer RW1 was added to each well of the

RNEASY 96™ plate and the vacuum was applied for 2 minutes. 1
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mL of Buffer RPE was then added to each well of the RNEASY

96™ plate and the vacuum applied for a period of 90 seconds.
The Buffer RPE wash was then repeated and the vacuum was

applied for an additional 3 minutes. The plate was then
removed from the QIAVAC™ manifold and blotted dry on paper

towels. The plate was then re-attached to the QIAVAC™

manifold fitted with a collection tube rack containing 1.2 mL

collection tubes. RNA was then eluted by pipetting 140 pL of
RNAse free water into each well, incubating 1 minute, and
then applying the vacuum for 3 minutes.

The repetitive pipetting and elution steps may be
automated using a QIAGEN Bio-Robot 9604 (Qiagen, Inc.,
Valencia CA). Essentially, after lysing of the cells on the
culture plate, the plate is transferred to the robot deck
where the pipetting, DNase treatment and elution steps are

carried out.

Example 13
Real-time Quantitative PCR Analysis of thyroid hormone
receptor interactor 3 mRNA Levels

Quantitation of thyroid hormone receptor interactor 3

mRNA levels was accomplished by real-time quantitative PCR

using the ABI PRISM™ 7600, 7700, or 7900 Sequence Detection
System (PE-Applied Biosystems, Foster City, CA) according to
manufacturer's instructions. This is a closed-tube, non-gel-
based, fluorescence detection system which allows high-
throughput quantitation of polymerase chain reaction (PCR)
products in real-time. As opposed to standard PCR in which
amplification products are quantitated after the PCR is
completed, products in real-time quantitative PCR are
quantitated as they accumulate. This is accomplished by
including in the PCR reaction an oligonucleotide probe that

anneals specifically between the forward and reverse PCR
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primers, and contains two fluorescent dyes. A reporter dye

(e.g., FAM or JOE, obtained from either PE-Applied
Biosystems, Foster City, CA, Operon Technologies Inc.,
Alameda, CA or Integrated DNA Technologies Inc., Coralville,
IA) is attached to the 5' end of the probe and a quencher dye
(e.g., TAMRA, obtained from either PE-Applied Biosystems,
Foster City, CA, Operon Technologies Inc., Alameda, CA or
Integrated DNA Technologies Inc., Coralville, IA) is attached
to the 3' end of the probe. When the probe and dyes are
intact, reporter dye emission is quenched by the proximity of
the 3' quencher dye. During amplification, annealing of the
probe to the target sequence creates a substrate that can be
cleaved by the 5'-exonuclease activity of Tag polymerase.
During the extension phase of the PCR amplification cycle,
cleavage of the probe by Tag polymerase releases the reporter
dye from the remainder of the probe (and hence from the
quencher moiety) and a sequence-specific fluorescent signal
is generated. With each cycle, additional reporter dye
molecules are cleaved from their respective probes, and the

fluorescence intensity is monitored at regular intexrvals by

laser optics built into the ABI PRISM™ Sequence Detection
System. In each assay, a series of parallel reactions
containing serial dilutions of mRNA from untreated control
samples generates a standard curve that is used to quantitate
the percent inhibition after antisense oligonucleotide
treatment of test samples.

Prior to quantitative PCR analysis, primer-probe sets
specific to the target gene being measured are evaluated for
their ability to be "multiplexed" with a GAPDH amplification
reaction. In multiplexing, both the target gene and the
internal standard gene GAPDH are amplified concurrently in a
single sample. In this analysis, mRNA isolated from

untreated cells is serially diluted. Each dilution is
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amplified in the presence of primer-probe sets specific for
GAPDH only, target gene only ("single-plexing"), or both
(multiplexing). Following PCR amplification, standard curves

of GAPDH and target mRNA signal as a function of dilution are
generated from both the single-plexed and multiplexed
samples. If both the slope and correlation coefficient of
the GAPDH and target signals generated from the multiplexed
samples fall within 10% of their corresponding values
generated from the single-plexed samples, the primer-probe
set specific for that target is deemed multiplexable. Other
methods of PCR are also known in the art.

PCR reagents were obtained from Invitrogen Corporation,

(Carlsbad, CA). RT-PCR reactions were carried out by adding
20 pL PCR cocktail (2.5x PCR buffer minus MgCl,, 6.6 mM MgCl,,

375 uM each of dATP, dCTP, dCTP and dGTP, 375 nM each of
forward primer and reverse primer, 125 nM of probe, 4 Units
RNAse inhibitor, 1.25 Units PLATINUM® Taq, 5 Units MulV
reverse transcriptase, and 2.5x ROX dye) to 96-well plates
containing 30 pL total RNA solution (20-200 ng). The RT

reaction was carried out by incubation for 30 minutes at 48°C.
Following a 10 minute incubation at 95°C to activate the
PLATINUM® Taqg, 40 cycles of a two-step PCR protocol were

carried out: 95°C for 15 seconds (denaturation) followed by

60°C for 1.5 minutes (annealing/extension).

Gene target quantities obtained by real time RT-PCR are
normalized using either the expression level of GAPDH, a gene
whose expression is constant, or by quantifying total RNA
using RiboGreen™ (Molecular Probes, Inc. Eugene, OR). GAPDH
expression is quantified by real time RT-PCR, by being run
simultaneously with the target, multiplexing, or separately.
Total RNA is quantified using RiboGreen™ RNA quantification

reagent (Molecular Probes, Inc. Eugene, OR). Methods of RNA
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quantification by RiboGreen™ are taught in Jones, L.J., et

al, (Analytical Biochemistry, 1998, 265, 368-374).

In this assay, 170 pL of RiboGreen™ working reagent
(RiboGreen™ reagent diluted 1:350 in 10mM Tris-HCl, 1 mM
EDTA, pH 7.5) is pipetted into a 96-well plate containing 30
pL purified, cellular RNA. The plate is read in a CytoFluor
4000 (PE Applied Biosystems) with excitation at 485nm and
emission at 530nm.

Probes and primers to human thyroid hormone receptor
interactor 3 were designed to hybridize to a human thyroid
hormone receptor interactor 3 sequence, using published
sequence information (nucleotides 1738000 to 1751000 of the
sequence with GenBank accession number NT 010795.8,
representing a genomic sequence, incorporated herein as SEQ
ID NO:4). For human thyroid hormone receptor interactor 3
the PCR primers were:
forward primer: CCAGGATGCAGATTAGGTCATG (SEQ ID NO: 5)
reverse primer: CCCCAAGTCTGCCTGAAACA (SEQ ID NO: 6) and the
PCR probe was: FAM-AGGCCTTTACCGGCATTGATGTGGC-TAMRA
(SEQ ID NO: 7) where FAM is the fluorescent dye and TAMRA is
the quencher dye. For human GAPDH the PCR primers were:
forward primer: GAAGGTGAAGGTCGGAGTC (SEQ ID NO:8)
reverse primer: GAAGATGGTGATGGGATTTC (SEQ ID NO:9) and the
PCR probe was: 5' JOE-CAAGCTTCCCGTTCTCAGCC- TAMRA 3' (SEQ ID
NO: 10) where JOE is the fluorescent reporter dye and TAMRA
is the quencher dye.

Probes and primers to mouse thyroid hormone receptor
interactor 3 were designed to hybridize to a mouse thyroid
hormone receptor interactor 3 sequence, using published
sequence information (GenBank accession number AK002888.1,
incorporated herein as SEQ ID NO:11). For mouse thyroid
hormone receptor interactor 3 the PCR primers were:

forward primer: TGGATGTGTTCTCTGCTCAAGTTAC (SEQ ID NO:12)
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reverse primer: GCGTATGGTGGCCTTGAAAA (SEQ ID NO: 13) and the

PCR probe was: FAM-TGCTGCTGCTCCAAGAGGTGGCT-TAMRA

(SEQ ID NO: 14) where FAM is the fluorescent reporter dye and
TAMRA is the quencher dye. For mouse GAPDH the PCR primers
were:

forward primer: GGCAAATTCAACGGCACAGT (SEQ ID NO:15)

reverse primer: GGGTCTCGCTCCTGGAAGAT (SEQ ID NO:16) and the
PCR probe was: 5' JOE-AAGGCCGAGAATGGGAAGCTTGTCATC- TAMRA 3
(SEQ ID NO: 17) where JOE is the fluorescent reporter dye and
TAMRA is the quencher dye.

Example 14
Northern blot analysis of thyroid hormone receptor interactor
3 mRNA levels

Eighteen hours after antisense treatment, cell
monolayers were washed twice with cold PBS and lysed in 1 mL
RNAZOL™ (TEL-TEST "B" Inc., Friendswood, TX). Total RNA was
prepared following manufacturer's recommended protocols.
Twenty micrograms of total RNA was fractionated by
electrophoresis through 1.2% agarose gels containing 1.1%
formaldehyde using a MOPS buffer system (AMRESCO, Inc. Solon,
OH) . RNA was transferred from the gel to HYBOND™-N+ nylon
membranes (Amersham Pharmacia Biotech, Piscataway, NJ) by
overnight capillary transfer using a Northern/Southern
Transfer buffer system (TEL-TEST "B" Inc., Friendswood, TX).
RNA transfer was confirmed by UV visualization. Membranes
were fixed by UV cross-linking using a STRATALINKER™ UV

Crosslinker 2400 (Stratagene, Inc, La Jolla, CA) and then

probed using QUICKHYB™ hybridization solution (Stratagene, La
Jolla, CA) using manufacturer's recommendations for stringent
conditions.

To detect human thyroid hormone receptor interactor 3, a

human thyroid hormone receptor interactor 3 sgpecific probe
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was prepared by PCR using the forward primer
CCAGGATGCAGATTAGGTCATG (SEQ ID NO: 5) and the reverse primer
CCCCAAGTCTGCCTGAAACA (SEQ ID NO: 6). To normalize for
variations in loading and transfer efficiency membranes were
stripped and probed for human glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) RNA (Clontech, Palo Alto, CA).

To detect mouse thyroid hormone receptor interactor 3, a
mouse thyroid hormone receptor interactor 3 specific probe
was prepared by PCR using the forward primer
TGGATGTGTTCTCTGCTCAAGTTAC (SEQ ID NO: 12) and the reverse
primer GCGTATGGTGGCCTTGAAAA (SEQ ID NO: 13). To normalize
for variations in loading and transfer efficiency membranes
were stripped and probed for mouse glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) RNA (Clontech, Palo Alto, CA).

Hybridized membranes were visualized and quantitated

using a PHOSPHORIMAGER™ and IMAGEQUANT™ Software V3.3
(Molecular Dynamics, Sunnyvale, CA). Data was normalized to

GAPDH levels in untreated controls.

Example 15
Antisense inhibition of human thyroid hormone receptor
interactor 3 expression by chimeric phosphorothioate
oligonucleotides having 2'-MOE wings and a deoxy gap

In accordance with the present invention, a series of
antisense compounds were designed to target different regions
of the human thyroid hormone receptor interactor 3 RNA, using
published sequences (nucleotides 1738000 to 1751000 of the
sequence with GenBank accession number NT 010795.8,
representing a genomic sequence, incorporated herein as SEQ
ID NO: 4, GenBank accession number L40410.1, incorporated
herein as SEQ ID NO: 18, GenBank accession number BG032116.1,

incorporated herein as SEQ ID NO: 19, GenBank accession
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number BI598307.1, incorporated herein as SEQ ID NO: 20).

The compounds are shown in Table 1. “Target site” indicates
the first (5'-most) nucleotide number on the particular
target sequence to which the compound binds. All compounds
in Table 1 are chimeric oligonucleotides ("gapmers") 20
nucleotides in length, composed of a central "gap" region
consisting of ten 2'-deoxynucleotides, which is flanked on
both sides (5' and 3' directions) by five-nucleotide "wings".
The wings are composed of 2'-methoxyethyl (2'-

MOE) nucleotides. The internucleoside (backbone) linkages are
phosphorothioate (P=S) throughout the oligonucleotide. All
cytidine residues are 5-methylcytidines. The compounds were
analyzed for their effect on human thyroid hormone receptor
interactor 3 mRNA levels by quantitative real-time PCR as
described in other examples herein. Data are averages from
three experiments in which A549 cells were treated with the
antisense oligonucleotides of the present invention. The
positive control for each datapoint is identified in the
table by sequence ID number. If present, "N.D." indicates

"no data".

Table 1
Inhibition of human thyroid hormone receptor interactor 3
mRNA levels by chimeric phosphorothioate oligonucleotides

having 2'-MOE wings and a deoxy gap

ISIS #| REGION |TARGET| TARGET SEQUENCE % SEQ ID | CONTROL
SEQ ID| SITE INHIB NO SEQ ID
NO NO
189780 3'UTR 4 10955 |gtctgcctgaaacatgagcce 84 22 2
189781 3'UTR 4 10820 |agtcaagcacacgcttgagc 52 23 2
189782 exon 18 266 agattcccctaaattcttta 48 24 2
189783 exon 4 10744 |taaacagcagtctgcaaact 48 25 2
189784 3'UTR 4 10991 [ctctccataaaggacttgcce 80 26 2
189785 exon 4 10677 |tcttctccctgategaggtt 63 27 2
189786 exon 4 10766 |tctgggatggctccacaatt 56 28 2
189787 Stop 4 10797 |[cagcacaataatccatctta 36 29 2
Codon
189788 3'UTR 4 11051 |tgtctatcaactgtaccaaa 73 30 2
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189789 3'UTR 4 10971 |accttaaggaccccaagtct 73 31 2
189790 exon 4 8217 jaacaggacgagtttcagggt 28 32 2
189791 exon 4 9361 |aagaaactctgtcttcttce 7 33 2
189792 3'UTR 4 10827 |ttccaggagtcaagcacacg 54 34 2
189793 3'UTR 4 10959 |ccaagtctgcctgaaacatg 76 35 2
189794 exon 4 8249 |[ttggtaggaagagctgatct 52 36 2
189795 3'UTR 4 11048 |ctatcaactgtaccaaaagt 27 37 2
189796 3'UTR 4 10826 |tccaggagtcaagcacacgc 80 38 2
189797 3'UTR 4 10839 |ggagcaggcaggttccagga 54 39 2
189798 3'UTR 4 10810 |acgcttgagcaagcagcaca 63 40 2
189799 3'UTR 4 10888 |acctcttttgcctgagctcce 54 41 2
189800 3'UTR 4 11056 |tatgatgtctatcaactgta 68 42 2
189801 intron: 4 9346 |[cttcctcatcactattgaga 48 43 2
exon
junction
189802 3'UTR 4 11173 |ttaatgtaatttcaaacaat 11 44 2
189803 exon 4 2136 |ggtatttgggcttctccaag 46 45 2
1895804 exon 4 10672 |tccctgatecgaggttgacca 67 46 2
189805 3'UTR 4 11057 |ttatgatgtctatcaactgt 67 47 2
189806 exon 4 10650 Jaactgcctgaggtgtggatt 51 48 2
189807 | intron 4 9330 |gagaaaatcagctatagagt 39 49 2
189808 3'UTR 4 10992 |tctctccataaaggacttge 73 50 2
189809 exon 4 10721 |caaacaaaggctcttgcatg 46 51 2
189810 3'UTR 4 10882 |tttgcctgagctccccagece 35 52 2
189811 exon 4 9357 |aactctgtcttcttcctecat 33 53 2
189812 3'UTR 4 10978 |acttgccaccttaaggaccce 46 54 2
189813 3 'UTR 4 11142 |taatgcaatgtacagtagaa 68 55 2
189814 exon 18 105 cagggttgcactgttctttg 69 56 2
189815 3'UTR 4 11016 |aacaatcatctgaatgtcaa 46 57 2
189816 3'UTR 4 10979 |gacttgccaccttaaggacc 66 58 2
278384 exon 4 2108 |gcagacgacggtgctacatt| N.D. 59
278385 exon 18 68 taccgagcagtagggcacge| N.D. 60
278386 exon 4 2331 |cggaagcagactaccgagca| N.D. 61
278387 exon 4 2336 |gcttccggaagcagactacc| N.D. 62
278388 exon 4 8265 |cacaggctttacggttttgg| N.D. 63
278389 exon 18 194 tatagagtcatcatcatctt| N.D. 64
278390 exon 4 10625 |ataagcttcttaatgttgca| N.D. 65
278391 exon 4 10632 |ttgagcaataagcttcttaa| N.D. 66
278392 exon 4 10777 |agactcctcattctgggatg| N.D. 67
278393 Stop 4 10787 jatccatcttaagactcctcal N.D. 68
Codon
278394 3'UTR 4 10863 |cccaaactagctggtctggg| N.D. 69
278395 3'UTR 4 10869 |cccagccccaaactagectgg| N.D. 70
278396 3'UTR 4 10908 |acctaatctgcatcctggaa| N.D. 71
278397 3'UTR 4 10912 fcatgacctaatctgcatcct| N.D. 72
278398 3'UTR 4 10921 |aaaggcctgcatgacctaat| N.D. 73
278399 3'UTR 4 10929 |atgccggtaaaggcctgcat| N.D. 74
278400 3'UTR 4 10943 [catgagccacatcaatgccg| N.D. 75
278401 3'UTR 4 11088 |aactccatatgaagtgtaag| N.D. 76
278402 | intron 4 6535 |acagcagatattcatgggaa| N.D. 77
278403 | intron 4 7116 |caaaaagaggctggagctaa| N.D. 78
278404 | intron: 4 8198 |ttgcactgttctgaaaaaga| N.D. 79
exon
junction
278405 exon: 4 8285 |accaacccacctttgttttc| N.D. 80
intron
junction
278406 | intron: 4 9311 |tcatcatcatctaaggaata| N.D. 81
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exon
junction
278407 ) intron: 4 9345 |ttcctcatcactattgagaa| N.D. 82
exon .
junction
278408 exon: 4 9392 Jacagacttacctaaattctt| N.D. 83
intron
junction
278409| intron 4 10164 |tacgaaataatctgaatgat| N.D. 84
278410 intron 4 10264 |atgctttatcagcacaatca| N.D. 85
278411 exon 4 2098 |gtgctacatttgagcgacgc| N.D. 86
278412 exon 19 202 cctcatcactttgtttteca| N.D. 87
278413 exon 19 835 taccggcctcttttattcte| N.D. 88
278414 exon 19 843 cccegtgttaccggectett| N.D. 89
278415 exon 4 2100 [cggtgctacatttgagcgac| N.D. 90
278416 exon: 20 98 ttgcactgtttagggcacgc| N.D. 91
exon
junction
278417 exon 4 2062 |gagactgtttactgcgcege| N.D. 92

As shown in Table 1, SEQ ID NOs 22, 23, 24, 25, 26, 27,
28, 30, 31, 34, 35, 36, 38, 39, 40, 41, 42, 43, 45, 46, 47,
48, 50, 51, 54, 55, 56, 57 and 58 demonstrated at least 45%
inhibition of human thyroid hormone receptor interactor 3
expression in this assay and are therefore preferred. More
preferred are SEQ ID NOs 38, 26 and 30. The target regions
to which these preferred sequences are complementary are
herein referred to as “preferred target segments” and are
therefore preferred for targeting by compounds of the present
invention. These preferred target segments are shown in Table
3. The sequences represent the reverse complement of the
preferred antisense compounds shown in Table 1. "Target
site" indicates the first (5'-most) nucleotide number on the
particular target nucleic acid to which the oligonucleotide
binds. Also shown in Table 3 is the species in which each of

the preferred target segments was found.

Example 16

Antisense inhibition of mouse thyroid hormone receptor
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interactor 3 expression by chimeric phosphorothiocate

oligonucleotides having 2'-MOE wings and a deoxy gap.

In accordance with the present invention, a second
series of antisense compounds were designed to target
different regions of the mouse thyroid hormone receptor
interactor 3 RNA, using published sequences (GenBank
accession number AK002888.1, incorporated herein as SEQ ID
NO: 11). The compounds are shown in Table 2. “Target site”
indicates the first (5’ -most) nucleotide number on the
particular target nucleic acid to which the compound binds.
All compounds in Table 2 are chimeric oligonucleotides
("gapmers") 20 nucleotides in length, composed of a central
"gap" region consisting of ten 2'-deoxynucleotides, which is
flanked on both sides (5' and 3' directions) by five-
nucleotide "wings". The wings are composed of 2'-

methoxyethyl (2'-MOE)nucleotides. The internucleoside

(backbone) linkages are phosphorothioate (P=S) throughout the

oligonucleotide. All cytidine residues are 5-

methylcytidines. If present, "N.D." indicates "no data".

Table 2
Inhibition of mouse thyroid hormone receptor interactor 3
mRNA levels by chimeric phosphorothicate oligonucleotides

having 2'-MOE wings and a deoxy gap

ISIS #{ REGION TARGET TARGET SEQUENCE % SEQ ID
SEQ ID NO SITE INHIB NO
305472 | Coding 11 11 gtcctacaattcagecgacgce | N.D 93
305473 | Coding 11 23 acacagaccgcagtcctaca | N.D 94
305474 | Coding 11 35 tccaaacagaccacacagac | N.D 95
305475 | Coding 11 43 tcggettctccaaacagace | N.D 96
305476 | Coding 11 48 gtatttcggcttcectccaaac | N.D 97
305477 | Coding 11 63 gcaagtcgggcaacggtatt | N.D 98
305478 | Coding 11 78 acagtagggcacgcggcaag | N.D 99
305479 | Coding 11 84 gaccgaacagtagggcacgc | N.D 100
305480 | Coding 11 115 tgcactgcectctttgtgctte | N.D 101
305481 | Coding 11 121 cagagctgcactgctctttg | N.D 102
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305482 | Coding 11 134 acaggtcgggcttcagaget | N.D. 103
305483 | Coding 11 139 tctcaacaggtecgggcttca | N.D. 104
305484 | Coding 11 158 ggaggccctgctcttetett | N.D. 105
305485 | Coding 11 168 agacctcacaggaggccctg | N.D. 106
305486 | Coding 11 174 ctcctcagacctcacaggag | N.D. 107
305487 | Coding 11 184 catctttgctctecctcagac | N.D. 108
305488 | Coding 11 192 ggagtcatcatctttgctct | N.D. 109
305489 | Coding 11 199 ctacggaggagtcatcatct | N.D. 110
305490 | Coding 11 211 tgaggaaatcagctacggag | N.D. 111
305491 | Coding 11 221 tcatcactgttgaggaaatc | N.D. 112
305492 | Coding 11 226 cttcctcatcactgttgagg | N.D. 113
305493 | Coding 11 232 tgtcttcttcctcatcactg | N.D. 114
305494 | Coding 11 239 gacactctgtcttcttececte | N.D. 115
305495 | Coding 11 247 tctgcagagacactctgtct | N.D. 116
305496 | Coding 11 263 cctagattctttaaattctg | N.D. 117
305497 | Coding 11 269 gattcacctagattctttaa | N.D. 118
305498 | Coding 11 282 tcttaaagtttccgattcac | N.D. 119
305499 | Coding 11 292 gcagcaagcttcttaaagtt | N.D. 120
305500 | Coding 11 312 ctgcctcaggtgtgggttea | N.D. 121
305501 | Coding 11 318 catcaactgcctcaggtgtg | N.D. 122
305502 | Coding 11 324 gctaatcatcaactgcctca | N.D. 123
305503 | Coding 11 344 ttgttgtcaccctgatcgag | N.D. 124
305504 | Coding 11 349 ttgctttgttgtcaccctga | N.D. 125
305505 | Coding 11 359 cgcatcagctttgectttgtt | N.D. 126
305506 | Coding 11 373 cctgcatacaggctegcatc | N.D. 127
305507 | Coding 11 396 tgcaaactccacgaaaaggg | N.D. 128
305508 | Coding 11 404 cagcagtctgcaaactccac | N.D. 129
305509 | Coding 11 409 ctaaacagcagtctgcaaac | N.D. 130
305510 | Coding 11 414 gattcctaaacagcagtctg | N.D. 131
305511 | Coding 11 419 tccacgattcctaaacagca | N.D. 132
305512 | Coding 11 430 tctgggatggttccacgatt | N.D. 133
305513} Coding 11 440 gaatccctettectgggatgg | N.D. 134
305514 Stop 11 453 catccagtcttaggaatccec | N.D. 135
Codon
305515| 3'UTR 11 470 aacttgagcagagaacacat | N.D. 136
305516 | 3'UTR 11 476 gcaggtaacttgagcagaga | N.D. 137
305517] 3'UTR 11 481 cagcagcaggtaacttgagc | N.D. 138
305518} 3'UTR 11 487 ttggagcagcagcaggtaac | N.D. 139
305519 3'UTR 11 505 cttgaaaacagccacctctt | N.D. 140
305520 3'UTR 11 513 atggtggccttgaaaacagc | N.D. 141
305521| 3'UTR 11 519 ctgcgtatggtggccttgaa | N.D. 142
305522 | 3'UTR 11 524 gcatgctgcgtatggtggee | N.D. 143
305523 | 3'UTR 11 534 acccacgtgtgcatgctgeg | N.D. 144
305524} 3'UTR 11 539 ggaagacccacgtgtgcatg | N.D. 145
305525 3'UTR 11 546 tggtagaggaagacccacgt | N.D. 146
305526 | 3'UTR 11 556 gcgagccatgtggtagagga | N.D. 147
305527 | 3'UTR 11 561 ctgcagcgagccatgtggta | N.D. 148
305528 3'UTR 11 577 cctettcatgaagttgetge | N.D. 149
305529 3'UTR 11 587 ctacaagtttcctcttcatg | N.D. 150
305530 3'UTR 11 594 tccagggctacaagtttcct | N.D. 151
305531| 3'UTR 11 603 agccatcactccagggctac | N.D. 152
305532| 3'UTR 11 663 gtcaaataggtgctgaaaac | N.D. 153
305533 | 3'UTR 11 672 ttgtaagtagtcaaataggt | N.D. 154
305534 3'UTR 11 681 caattacagttgtaagtagt | N.D. 155
305535 3'UTR 11 690 ctctgcaaccaattacagtt | N.D. 156
305536 3'UTR 11 695 agatcctctgcaaccaatta | N.D. 157
305537 | 3'UTR 11 702 gactgtcagatcctctgcaa | N.D. 158
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305538| 3'UTR 11 716 atgcatacagtaaagactgt | N.D 159
305539} 3'UTR 11 727 tggctatgcacatgcataca | N.D 160
305540 3'UTR 11 735 tgtacatatggctatgcaca | N.D 161
305541| 3'UTR 11 747 aggagttttccctgtacata | N.D 162
305542 | 3'UTR 11 756 tatgtatgtaggagttttcc | N.D 163
305543 | 3'UTR 11 790 aatagccaaccttttgtttt | N.D 164
305544 | 3'UTR 11 796 aatataaatagccaaccttt | N.D 165
305545 3'UTR 11 841 gatgcaactctgaactgtac | N.D 166
305546 3'UTR 11 848 tatttatgatgcaactctga | N.D 167
305547 3'UTR 11 854 acttggtatttatgatgcaa | N.D 168
305548} 3'UTR 11 862 atggatatacttggtattta | N.D 169
305549 3'UTR 11 872 tttaattcatatggatatac | N.D 170

The target regions to which these preferred sequences
are complementary are herein referred to as “preferred target
segments” and are therefore preferred for targeting by
compounds of the present invention. These preferred target
segments are shown in Table 3. The sequences represent the
reverse complement of the preferred antisense compounds shown
in Table 1 and Table 2. "Target site" indicates the first
(5'-most) nucleotide number on the particular target nucleic
acid to which the oligonucleotide binds. Also shown in Table
3 is the species in which each of the preferred target

segments was found.

Table 3
Sequence and position of preferred target segments identified

in thyroid hormone receptor interactor 3.

SITE TARGET TARGET SEQUENCE REV COMP (| ACTIVE IN |SEQ ID

ID SEQ ID NO SITE OF SEQ ID NO
106192 4 10955 |ggctcatgtttcaggcagac 22 H. sapiens 171
106193 4 10820 |gctcaagecgtgtgettgact 23 H. sapiens 172
106194 18 266 taaagaatttaggggaatct 24 H. sapiens 173
106195 4 10744 J|agtttgcagactgctgttta 25 H. sapiens 174
106196 4 10991 |ggcaagtcctttatggagag 26 H. sapiens 175
106197 4 10677 |aacctcgatcagggagaaga 27 H. sapiens| 176
106198 4 10766 |aattgtggagccatcccaga 28 H. sapiens 177
106200 4 11051 |tttggtacagttgatagaca 30 H. sapiens 178
106201 4 10971 |agacttggggtccttaaggt 31 H. sapiens! 179
106204 4 10827 |cgtgtgcttgactcctggaa 34 H. sapiens 180
106205 4 10959 |catgtttcaggcagacttgg 35 H. sapiens 181
106206 4 8249 agatcagctcttcctaccaa 36 H. sapiens 182
106208 4 10826 |gcgtgtgcttgactcctgga 38 H. sapiens 183
106209 4 10839 |tcctggaacctgcctgcectcce 39 H. sapiens 184
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106210 4 10810 |tgtgctgcttgctcaagegt 40 H. sapiens 185
106211 4 10888 |ggagctcaggcaaaagaggt 41 H. sapiens 186
106212 4 11056 |tacagttgatagacatcata 42 H. sapiens 187
106213 4 9346 tctcaatagtgatgaggaag 43 H. sapiens 188
106215 4 2136 cttggagaagcccaaatacc 45 H. sapiens 189
106216 4 10672 |tggtcaacctcgatcaggga 46 H. sapiens 190
106217 4 11057 Jacagttgatagacatcataa 47 H. sapiens 191
106218 4 10650 |aatccacacctcaggcagtt 48 H. sapiens 192
106220 4 10992 |gcaagtcctttatggagaga 50 H. sapiens 193
106221 4 10721 |catgcaagagcctttgtttg 51 H. sapiens 194
106224 4 10978 |gggtccttaaggtggcaagt 54 H. sapiens 195
106225 4 11142 |ttctactgtacattgcatta 55 H. sapiens 196
106226 18 105 caaagaacagtgcaaccctg 56 H. sapilens 197
106227 4 11016 |ttgacattcagatgattgtt 57 H. sapiens 198
106228 4 10979 |ggtccttaaggtggcaagte 58 H. sapiens 199

As these '"preferred target segments" have been found by
experimentation to be open to, and accessible for,
hybridization with the antisense compounds of the present
invention, one of skill in the art will recognize or be able
to ascertain, using no more than routine experimentation,
further embodiments of the invention that encompass other
compounds that specifically hybridize to these preferred
target segments and consequently inhibit the expression of
thyroid hormone receptor interactor 3.

According to the present invention, antisense compounds
include antisense oligomeric compounds, antisense .
ocligonucleotides, ribozymes, external guide sequence (EGS)
oligonucleotides, alternate splicers, primers, probes, and
other short oligomeric compounds which hybridize to at least

a portion of the target nucleic acid.

Example 17
Western blot analysis of thyroid hormone receptor interactor
3 protein levels

Western blot analysis (immunoblot analysis) is carried

out using standard methods. Cells are harvested 16-20 h
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after oligonucleotide treatment, washed once with PBS,

suspended in Laemmli buffer (100 ul/well), boiled for 5
minutes and loaded on a 16% SDS-PAGE gel. Gels are run for
1.5 hours at 150 V, and transferred to membrane for western
blotting. Appropriate primary antibody directed to thyroid
hormone receptor interactor 3 is used, with a radiolabeled or
fluorescently labeled secondary antibody directed against the

primary antibody species. Bands are visualized using a

PHOSPHORIMAGER™ (Molecular Dynamics, Sunnyvale CA).

Example 18
Leptin secretion:

How cells become committed and terminally
differentiated to morphologically and functionally distinct
cell types is an intriguing question in biology. An
excessive recruitment and differentiation of preadipocytes
into mature adipocytes is a characteristic of human obesity,
which is a strong risk factor for Type 2 diabetes,
hypertension, atherosclerosis, cardiovascular disease, and
certain cancers.

Leptin is a marker for differentiated adipocytes. 1In
this assay, Leptin secretion into the media above the
differentiated adipocytes is measured by protein ELISA. Cell
growth, transfection and differentiation procedures are
carried out as described for the Triglyceride accumulation
assay (see Triglyceride accumulation assay). On day nine
post-transfection, 96-well plates are coated with a
monoclonal antibody to Human Leptin (R&D Systems,
Minneapolis, MN) and are left at 4°C overnight. The plates
are blocked with bovine serum albumin (BSA), and a dilution
of the media is incubated in the plate at RT for 2 hours.
After washing to remove unbound components, a second

monoclonal antibody to human leptin (conjugated with biotin)
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is added. The plate is then incubated with strepavidin-

conjugated HRP and enzyme levels are determined by incubation
with 3, 3’, 5, 5’ -Tetramethlybenzidine, which turns blue when
cleaved by HRP. The ODss, is read for each well, where the dye
absorbance is proportional to the leptin concentration in the
cell lysate. Results are expressed as a percent * standard
deviation relative to transfectant-only controls.

The thyroid hormone receptor interactor 3 inhibitor
employed in this assay i1s an antisense oligomer SEQ ID NO:
38; and the control (or negative control) employed in this
assay is the mixed sequence 20-mer negative oligonucleotide
control, ISIS 29848, (NNNNNNNNNNNNNNNNNNNN, where N=A, T, G,
or C) incorporated herein as SEQ ID NO: 200.

At 250 nM of the thyroid hormone receptor interactor 3
inhibitor, the leptin secretion was reduced by 25% as
compared to control suggesting that the oligonucleotide may
be a potential drug candidate for the treatment of metabolic

diseases.

Example 19
Triglyceride accumulation assay:

This assay measures the synthesis of triglyceride by
adipocytes. The in vitro triglyceride assay model used here
is a good representation of an in vivo model because it was
demonstrated (in a separate experiment) that a time dependent
increase in triglyceride accumulation by the adipocytes
concomitantly increases with an increasing leptin secretion.
Furthermore, an increased in triglyceride content is a well
established marker for adipocyte differentiation.

Triglyceride Accumulation is measured using the
Infinity™ Triglyceride reagent kit (Sigma-Aldrich, St. Louis,
MO) . Human white preadipocytes (Zen-Bio Inc., Research
Triangle Park, NC) are grown in preadipocyte media (ZenBio

Inc.) One day before transfection, 96-well plates are seeded
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with 3000 cells/well. Cells are transfected according to

standard published procedures with 250nM oligonucleotide
(thyroid hormone receptor interactor 3 inhibitor) in
lipofectin (Gibco). Monia et al., (1993) J Biol Chem. 1993
Jul 5;268(19) :14514-22. Antisense oligonucleotides are
tested in triplicate on each 96-well plate, and the effects
of TNF-alpha, a positive drug control that inhibits adipocyte
differentiation, are also measured in triplicate. Negative
antisense and transfectant-only controls may be measured up
to six times per plate. After the cells have reached
confluence (approximately three days), they are exposed to
differentiation media (Zen-Bio, Inc.; differentiation media
contains a PPAR-gamma agonist, IBMX, dexamethasone and
insulin) for three days. Cells are then fed adipocyte media
(Zen-Bio, Inc.), which is replaced at 2 to 3 day intervals.
On day nine post-transfection, cells are washed and lysed at
RT, and the triglyceride assay reagent is added.
Triglyceride accumulation is measured based on the amount of
glycerol liberated from triglycerides by the enzyme
lipoprotein lipase. Liberated glycerol is phosphorylated by
glycerol kinase. Next, glycerol-l-phosphate is oxidized to
dihydroxyacetone phosphate by glycerol phosphate oxidase.
Hydrogen peroxide is generated during this reaction.
Horseradish peroxidase (HRP) uses H,0, to oxidize 4-
aminoantipyrine and 3,5 dichloro-2-hydroxybenzene sulfonate
to produce a red-colored dye. Dye absorbance, which is
proportional to the concentration of glycerol, is measured at
515nm using an UV spectrophotometer. Glycerol concentration
is calculated from a standard curve for each assay, and data
are normalized to total cellular protein as determined by a
Bradford assay (Bio-Rad Laboratories, Hercules, CA). Results
are expressed as a percent * standard deviation relative to

transfectant-only control.
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The thyroid hormone receptor interactor 3 inhibitor

employed in this assay is an antisense oligomer SEQ ID NO:
38; and the control (or negative control) employed in this
assay is the mixed sequence 20-mer negative oligonucleotide
control, ISIS 29848, (NNNNNNNNNNNNNNNNNNNN, where N=A, T, G,
or C) incorporated herein as SEQ ID NO: 200.

At 250 nM of thyroid hormone receptor interactor 3
inhibitor, the triglyceride synthesis was reduced by 80% as
compared to control. As increased triglyceride content is a
well established marker for adipocyte differentiation, it is
evident from these studies that the thyroid hormone receptor
interactor 3 oligonucleotide is capable of reducing
triglyceride content and potentially inhibiting adipocyte

differentiation.

Example 20
Hallmark gene expression:
During adipocyte differentiation, the gene expression
patterns in adipocytes change considerably. This gene
expression pattern is controlled by several different
factors, including Glucose transporter-4 (GLUT4), Hormone-
Sensitive Lipase (HSL) adipocyte lipid binding protein (aP2),
and PPAR-gamma. These genes play important rollg in the
uptake of glucose and the metabolism and utilization of fats.
Cell growth, transfection and differentiation
procedures are carried out as described for the Triglyceride
accumulation assay. On day nine post-transfection, cells are
lysed in a guanadinium-containing buffer and total RNA is
harvested. The amount of total RNA in each sample is
determined using a Ribogreen Assay (Molecular Probes, Eugene,
OR). Real-timePCR is performed on the total RNA using
primer/probe sets for four Adipocyte Differentiation Hallmark

Genes: Glucose transporter-4 (GLUT4), Hormone-Sensitive
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Lipase (HSL) adipocyte lipid binding protein (aP2), and PPAR-

gamma. Expression levels for each gene are normalized to
total RNA, and values * standard deviation relative to
transfectant-only controls are entered into the database.

The thyroid hormone receptor interactor 3 inhibitor
employed in this assay is an antisense oligomer SEQ ID NO:
38; and the control (or negative control) employed in this
assay 1s the mixed sequence 20-mer negative oligonucleotide
control, ISIS 29848, (NNNNNNNNNNNNNNNNNNNN, where N=A, T, G,
or C) incorporated herein as SEQ ID NO: 200.

At 250 nM of thyroid hormone receptor interactor 3
inhibitor, aP2 was reduced by 38%; HSL was reduced by 30%;
GLUT4 was reduced by 65%; and PPAR-gamma was reduced by 35%
as compared to control. These data indicate that inhibition
of thyroid hormone receptor interactor 3 produces a strong

inhibition of adipocyte differentiation.



WO 2004/065620 PCT/US2004/000801

-82-

What is claimed is:

1. A compound 8 to 80 nucleobases in length targeted to a
nucleic acid molecule encoding thyroid hormone receptor
interactor 3, wherein said compound specifically hybridizes
with said nucleic acid molecule encoding thyroid hormone
receptor interactor 3 (SEQ ID NO: 4) and inhibits the

expression of thyroid hormone receptor interactor 3.

2. The compound of claim 1 comprising 12 to 50 nucleobases
in length.

3. The compound of claim 2 comprising 15 to 30 nucleobases
in length.

4. The compound of claim 1 comprising an oligonucleotide.
5. The compound of claim 4 comprising an antisense
oligonucleotide.

6. The compound of claim 4 comprising a DNA
oligonucleotide.

7. The compound of claim 4 comprising an RNA
oligonucleotide.

8. The compound of claim 4 comprising a chimeric
oligonucleotide.

9. The compound of claim 4 wherein at least a portion of

said compound hybridizes with RNA to form an oligonucleotide-
RNA duplex. .

10. The compound of claim 1 having at least 70%
complementarity with a nucleic acid molecule encoding thyroid
hormone receptor interactor 3 (SEQ ID NO: 4) said compound
specifically hybridizing to and inhibiting the expression of
thyroid hormone receptor interactor 3.

11. The compound of claim 1 having at least 80%

complementarity with a nucleic acid molecule encoding thyroid
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hormone receptor interactor 3 (SEQ ID NO: 4) said compound

specifically hybridizing to and inhibiting the expression of
thyroid hormone receptor interactor 3.

12. The compound of claim 1 having at least 90%
complementarity with a nucleic acid molecule encoding thyroid
hormone receptor interactor 3 (SEQ ID NO: 4) said compound
specifically hybridizing to and inhibiting the expression of
thyroid hormone receptor interactor 3.

13. The compound of claim 1 having at least 95%
complementarity with a nucleic acid molecule encoding thyroid
hormone receptor interactor 3 (SEQ ID NO: 4) said compound
specifically hybridizing to and inhibiting the expression of
thyroid hormone receptor interactor 3.

14. The compound of claim 1 having at least one modified
internucleoside linkage, sugar moiety, or nucleobase.

15. The compound of claim 1 having at least one 2'-0-
methoxyethyl sugar moiety.

l6. The compound of claim 1 having at least one

phosphorothioate internucleoside linkage.

17. The compound of claim 1 having at least one 5-
methylcytosine.
18. A method of inhibiting the expression of thyroid

hormone receptor interactor 3 in cells or tissues comprising
contacting said cells or tissues with the compound of claim 1
so that expression of thyroid hormone receptor interactor 3
is inhibited.

19. A method of screening for a modulator of thyroid hormone
receptor interactor 3, the method comprising the steps of:

a. contacting a preferred target segment of a nucleic acid
molecule encoding thyroid hormone receptor interactor 3 with
one or more candidate modulators of thyroid hormone receptor
interactor 3, and

b. identifying one or more modulators of thyroid hormone
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receptor interactor 3 expression which modulate the

expression of thyroid hormone receptor interactor 3.

20. The method of claim 19 wherein the modulator of thyroid
hormone receptor interactor 3 expression comprises an
oligonucleotide, an antisense oligonucleotide, a DNA
oligonucleotide, an RNA oligonucleotide, an RNA
oligonucleotide having at least a portion of said RNA
oligonucleotide capable of hybridizing with RNA to form an
oligonucleotide-RNA duplex, or a chimeric oligonucleotide.
21. A diagnostic method for identifying a disease state
comprising identifying the presence of thyroid hormone
receptor interactor 3 in a sample using at least one of the
primers comprising SEQ ID NOs 5 or 6, or the probe comprising
SEQ ID NO 7.

22. A kit or assay device comprising the compound of claim
1.

23. A method of treating an animal having a disease or
condition associated with thyroid hormone receptor interactor
3 comprising administering to said animal a therapeutically
or prophylactically effective amount of the compound of claim
1 so that expression of thyroid hormone receptor interactor 3
is inhibited.

24. A method for reducing leptin secretion or accumulation
in a mammal, the method comprises administering to the mammal
a therapeutically or prophylactically effective amount of the
compound of claim 1, whereby leptin secretion is reduced or
is prevented from accumulating.

25. A method for inhibiting preadipocyte differentiation,
the method comprises contacting a preadipocyte with an
inhibitor of thyroid hormone receptor interactor 3, whereby
the preadipocyte is inhibited from differentiating to an
adipocyte.

26. A method for inhibiting lipid synthesis by a cell, the
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method comprises contacting a cell with an inhibitor of
thyroid hormone receptor interactor 3, whereby the cell is
inhibited from synthesizing lipids.
27. A method for reducing triglycerides or triglyceride
accumulation in a mammal, the method comprises administering
to the mammal a therapeutically or prophylactically effective
amount of the compound of claim 1, whereby triglyceride

accumulation is reduced or is prevented.
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SEQUENCE LISTING

<110> C. Frank Bennett
Nicholas M. Dean
Kenneth W. Dobie
Ravi Jain

<120> MODULATION OF THYROID HORMONE RECEPTOR INTERACTOR 3 EXPRESSION

<130> PTS-0076

<160> 200

<210> 1

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 1

tccgtcateg ctectcaggg 20

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 2

gtgcgcgcga gcccgaaatce 20

<210> 3
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<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 3
atgcattctg

<210> 4

<211> 13001

<212> DNA
<213> H.

<220>

<400> 4

tgcctcagce

ttetattttt

cctcaagtga

gcgcctggcec

ggaatgcagt

tccagectca

cacaggattt

cttggacttt

gaggaacgct

gggcagaagt

cccccaagga

sapiens

tctctagtag

agtacagaca

tctgecctget

taaatttttce

ggcacaatca

actttctaag

aaatatggcc

ctgggatgct

gcgggttact

tggaggctgg

ttgggattac

gggttttgct

ttggcctccec

gtctttaaga

tagctcactg

tagctgggac

ctggacaagt

tcaagttcaa

gggectgtgt

ggcagctgca

aggcgtgcac

atgttagcca

aaagtgctgg

cggggtctcet

cagccttgaa

tacaggctga

cactggcctt

atcatcagtg

ggacccgttt

agcaggacag

caccacacce

ggctggtctt

gatcacaggc

ctctctctgt

ctcectgggcet

tgcgaccatg

ctctggcectt

gtacaactgt

tggattctaa

gcaggtggcc

PCT/US2004/000801

agttaatttt

gaactecctgg

gtgagccact

catccaggct

caagtgagcc

cccgacttgg

ccecaggtaag

tgaacaatat

gctgggtect

agagggccca

20

60

120

180

240

300

360

420

480

540

600
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gcagcttcag

cctcccecacte

cctatgttceca

gtagcacttc

ggaaagtagg

cctccaggtce

ttgcagatac

acacagaaga

aggtaggatg

aaaacaaaca

cccatcatag

tcactggcct

gagtgcaaaa

aggactctaa

tttagttccce

cggaagggct

ccagtgaaaa

attctggttce

ggatgaaccc

tagttccatg

cactgaggac

aagaagcagg

tgcggtceccecag

tgattacaaa

cccaaacatc

acacagccag

atcecctgecag

ggaggcactt

ggagctaagg

acaaaaaaca

ccecatctatce

gcttcctggt

tttaagaagc

gagtgagtct

aggggacaga

cacagttgga

atggtctagg

gcccaatgtce

caatgtccct

tattgttttc

tggactgggt

cggcagaact

acggagatcc

acttttgcac

cactttaata

ggagggggtt

acacctttat

gggagtaagg

taaggctggg

ttactttgtc

cagactcatc

caattagctt

actcagtctc

ctttcctece

gacgacttet

gctcaaacat

ttgggaaggg

tggacttgtc

gcaagattca

ttttttacat

-3-
cgccacgecce

gttttggaga

atgagagtta

atggtctcecct

gatgagggag

gagccaaggt

tgaagaggga

gtgatttatg

ccatgcctag

taaacctaaa

tgecctgggat

ccgggactag

aggggcgtgce

cgtttcececg

tcattagaag

ttgccactgt

caggttecctg

ctttgccaag

ggaagtccca

gcggggcaac

aaaggaagga

gcatggcttg

agactcttte

ctctgcttta

ctcagagggg

tcaaaccact

ccctgaagge

gccctgggag

ctgcaagcaa

gtttgtggtg

cccegtettg

ggggaggtgt

aggtgcaggg

tcctacttte

accccggggg

tcaggctcat

tctactgegt

aataagcaga

gccagaaagt

acacctggac
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taattactca

gggcctggga

tagatatcag

caacagctca

gtaaccaacc

gcctecggttyg

tgaacggcca

ggcccagtgce

atttccttaa

gcattcaagt

ggactagtgg

gaggagccta

tagcgacggce

actctaagca

gtcceceagee

ctttctttcce

gatccaaccyg

tgagatgggc

aaaggacgtt

agtgtcgatg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



WO 2004/065620

gcttgetceca

gacgctgtga

tcgacgctcet

cctgctgage

cggctgegtyg

tcgctcaaat

ccagectgec

ggccatggeg

ggccggggac

tctgcttecg

ggggcagcecc

ttececegecte

gtgtctctgt

ttggtcagta

gaaatagttt

tctgatgtag

gtgtaaataa

ccttgatttg

tttgtacagt

cactttgaga

agccacacgg

tctaatcaag

aagtacgagg

gctgattggt

agaggcgcgc

gtagcaccgt

gcgtgececta

ggagggcggg

ccteggggcet

gaagcacaaa

ccacgtccag

gggtctcecege

gtgtcggaca

gcctttctte

ccgattgctt

cccecectecacca

tgtcttgtta

ttaagagaaa

taaaaagaag

ggccaaggcg

ccgcataggg

gaaaacctgg

gctggaacag

cccegtttag

ggcggcgceag

cgtctgcecgtg

gtgagcgggg

aggccgggag

gacgcggcect

ggtgagcecc

ccteccgtcett

gggttctgceca

gttccctctg

taccecegett

ttcccaccga

tttggctgaa

gaaacaaaga

aaaagaacca

tgacctggcce

ggtggatcac

-4 -
acagggactg

gacgcagcta

tgagcaggat

gaaacggaaa

taaacagtct

atctgcttgg

aggtcgcggg

gccgggceggyg

gtggcctctg

gtceccgeca

gg9999cgtgg

ggaaccttge

ttgtccctge

ctccttetge

ggtctaccct

actgcgctaa

ggtaagtcca

agtaagttct

gggcgeggtg

ctgagcccag

ggctacataa

atagatgcgc

cagtccattg

aaggggcegtg

ccttccacaa

agaagcccaa

gteccagggge

agcgggceggyg

ttgttacagc

gccctegtac

accecttggceg

ttcetetgac

ctgtaatcgce

gtgttactct

agcagtttct

ctttaacagt

tgtacaatac

gtgtatgatg

gctcacgcct

gagttcgaga

PCT/US2004/000801

caagttcttc

atcgagtgta

cttttgccta

cacgcgggcg

aaccatggcg

ataccgctgt

gcgggtgtcc

ctgctggagg

tgctcggtag

cactgcgeac

tgcgcecttect

ttggtecctyg

tctecagggtt

tttttgctta

tcctcagtat

attttcactc

aaggagacgt

tgaacacact

gtggtccecgg

ccagcctggce

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000
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caacatggtg

ctgtaatccc

ggttgtagtg

gtctggaaaa

gtaatcccag

ccagcctggg

cctgtgccag

aggaggaggt

actgtctcaa

ttgtaccaat

ccaacatcct

gggcgcagtg

ctgaggtcag

atacaaaaat

aggcaggata

tgcactccag

aataaagact

ttatatagtt

aatatttgtt

atacctgtat

aaactccgtc

agctactcag

agccgaaatc

aaaaagaaaa

cactttggga

caacatagcg

tggteccage

tgcagtgagc

aaaaaaaaaa

atatagaact

catttgagtt

gctcatgcecct

gagttcgaga

aagctgggtyg

attgcttgaa

cctgggcaac

agtgcataca

ggtacgacca

tttaattgac

acaatgttta

tctactaaaa

gaggctgagg

gcaccactgce

aaaaaagttt

ggccgaggceg

aaacccecgtce

tactcaggag

caggatcgta

aaaaaagctt

ttttttttta

tatatattgg

gtaatcccag

ccagcctgge

tggaggtgcg

ccatggagac

agagtgagac

agttctagcet

ttatttatat

acataattgc

aggatcaaat

-5-
atacaaaaat

caggagaatc

actccagect

gatgtaggtg

ggcggatcat

tctataaaca

gcagaggtgg

ccactgcact

gatgtagatt

gcttttagaa

geacttttta

cactttggga

caacattatg

cgcctgtaat

gcaggttgca

tccatctaaa

cactgactta

aaagcctcct

atacaatttg

tagggtaatt

taggcgggceg

gcttgaaccc

gggctacaga

gggcgeggtg

ttgagctcag

aacaaagcca

gaagatcgct

ccagcctggg

ctttcagctt

tctcagcaat

aaacctagtg

tgccaaggtg

aaaccacatc

cccagctact

gtgagccaag

aaaaaattaa

aaggactgta

attggttgat

agttacagtg

agcatattcg
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aggtgcgcgc

gggaggcgga

gccagactca

ggtcacgcect

gagtttgaga

ggcgtggtgg

tgagcctggg

agacagcaag

atttccactc

gagactgtac

catacaggct

ggtggatcac

tctactaaaa

taggaggctg

actgcaccac

aaaaattaaa

tgttatttca

ttttettttt

tgatacttcg

ccccaaataa

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200
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tcatttcttce

tgctgccaac

gctgtaattt

gcctcecagtt

atgttaacaa

ctcatccatg

atatatgtac

tggetgttgt

atttcctttg

agtttttttt

aataacagtg

ctttttgata

catgtcccta

gtcttetttt

gagacagagt

gcaacctececg

ttacaggtgc

gccaggctgg

ctgggattac

tecttttettte

atgttgggaa

atggtcacac

tgtatccatt

accactattc

gaacatctta

ttcctgecaag

cgcatttctt

gactagcagt

gatatatata

taggaacctc

cagtgtataa

atagccattc

ataattagtg

gagaagtgtc

cttgctcttg

cttccagggt

ctgctggctg

tcttgagctce

aggggtgagc

ggctgttgag

cactcgcaat

taaggtactg

aagcaacttc

tgctctctac

tggtgcctgg

tgacaggatt

tatccatctg

aaacgcagga

cagtagtggg

tatgctgttt

gagttccctt

ttactgtggt

atgttgaaca

tgtttggctce

tcgececggge

tcaggtgatt

atttttgtat

ttgacctcag

caccatgccc

ctcettgtgt

-6-
cctctettgt

tgtaacacta

tcectagecce

ttctgtgaaa

cttgtttcac

tcatggtttt

ttggtggatc

gtgcaggtat

attgctggat

tccataatga

ttctccacat

gagatgatac

ttttttcatg

atttgcccat

tggagtacag

ctcctgcectce

ttttagtaga

gtgatccacc

ggcccatttyg

attctagata

agctatttga
gaacttattc
cctacactct
tcaacttgct
ttaacattat
ttatggctaa
cttaggttca
qtcttcggca
catatggtag
ctatactaat
ccttgccaac
ctcattgtgg
tacttgttgg
tttetteett
tggcgcagtc
agcctccaaa
gacaaggttt
tgcctcggece
tccacttaat

ttaatccttt

PCT/US2004/000801

aagtataaat

ctceccatcta

actcttccta

tagcatccac

gttctttggg

tatccagtgt

ttcettatcet

gactgatttc

ttctattcgt

ttacattccc

atgttttttt

tcttgacttg

ccatttatat

ttttettttt

tctgcttact

gtagctggga

caccatgttyg

tcccaaaggg

ttttttettt

gtcaagtgaa

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400
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tattttgcaa

ttgtacagaa

gtgtttttga

ctgtgttttc

tatatatggt

tatcctattt

gtgcctttgt

ctgttccatt

ctttgtagta

aggattgctt

tgacatttct

ctttgggtag

tttgcetttyg

gaaatttcta

acaaagtctt

cctgggctca

ccaccatgcc

attgcctggg

agcgttggga

tgaatatctg

atattttctc

gecttttttgt

gattttattc

ttgtagtagt

gacagataag

ttccagtacc

gaaaagtcag

gatctatgtg

tatttcgagg

tggctattgg

gtgaacagga

tatggtcatt

ttgctgctat

atagccacat

gctctgtcac

ggcagtcctce

tggettattt

ctggtcttga

ttacagacgt

ctgtgtttgg

ccatcctgtyg

gtaatagaat

ataaaatctt

ttcaggtctt

gatctagttt

atttattgaa

ttggctgtaa

tctattttta

ccaagtagtg

gggtcttttg

tcattggtat

ttaatattta

aggcagtgtt

ctgttgtaca

ccaggctgga

ctacctcagce

atttttaatt

attcctgggce

gagctaccca

ctttttettt

-7-
ggttgtctct

tccatttgcce

tgcctagace

acatttaggt

cattcttctg

gagtgetttt

atgtgtgaat

tgctagtacc

gtgatgcctce

tggttccata

tttgataggg

tttttcttat

aaagtggtat

cttttcattt

gtgcagtggt

ctcccaagta

ttaatttttg

tcaagtgatc

tgctcagect

cttgatattc

tcattctatt

tatttttget

aatgtcctga

ctttaatcca

catatggtta

ttceccagta

ttatatctgg

atgctgttta

cagctttgtt

ttaattttag

attgcattga

tggtggatat

ttaataaata

gtctttttta

gctcactata

gttgggactg

tggagatgaa

cttccacctt

gtcatcttte

tttggaggct
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gtttectttg

tttecttgect

agcatttccc

ttttgatatt

ttcttacagt

tatgctcttg

gttctctatt

gatattatag

ctgtttgctce

aattttttet

ctctagatta

ttacattaat

atttttatca

tttttttgca

gccttgactt

caggegtgtg

gtctcactgt

ggcctcccaa

ttgattccca

gggaagatac

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600
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cgctctgtgg

ttacagcttc

cgttttettt

cagtggtgtg

cttagcctec

tgtattgtct

caaattgctg

tctetetett

ttaaactttt

cttagacaca

ccctcecctget

tctgectetg

aatcctttca

cattgagcca

cagctgttgt

cattttaagt

tcatgctctg

cagccttgac

cacatgtgtg

gctaggttgc

tattctctcce

tgaggtcaga

tttttecttt

atcacagctce

tgagtaacgg

aggctggtct

ggattacagg

gaaatgtggt

ttttttettg

aatgtatttt

gtgttcctta

ctacttacta

tctgtaagtg

ctatgtatct

aactgccacc

ctctacaatc

ttgatactgt

acactgggct

taccaccatg

ccaggctggt

tcectttcte

tgagataggg

tttcgagaca

attgcaccct

agacaaactt

tggactcctg

caggagccac

ccttgacttt

ctgacatcca

ggggtcaggt

cacatatagc

gctgtggacc

gaattaacag

cactgtgtac

tacatgacta

tggtcctgec

cacccaggct

taagggatcc

cctggatgat

ctcaaactcc

-8-
ccttcgaagt

tgcattcagg

gggtcttgct

tggcctcectg

tatctatttt

ggcttaagca

tgtgcccage

tattcctagg

actgtttagce

acaacccaga

atagccgtaa

ccaatggaca

tctccatgte

ctggcacagt

gaacctttce

tttatgtcct

ggagtgcagt

tectgectea

tttttttatt

tgggctcaag

cctaaccagg

gtggcttagce

cttttgccca

ggcccaagtyg

tcgtagagac

gtcctectge

ttcteccttece

taggtgatct

tccageetct

aaattcacct

agttagaccc

agtttattac

atgggggctt

gctcggcact

gtagcatatt

cagaaccctt

ggcacaatca

gcctcccaag

ttctgtagag

tgatcctccce
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cctgaccctg

tgtagactct

ggatggagtg

atcctceccac

agggtctcac

ctcaacctcce

ttttgctaga

ctctttcact

ttttgagcac

ctccttcagt

ggattccaaa

aagaaaattt

cgtaaaggtt

tagtcactgg

gtcaaatcta

tcctgtgact

cagctcactg

tagctgagac

acatagtctt

accttggcct

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800
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ccgaatgtta

tctttggtgg

caaacacctce

ggacaggttc

taatctctct

ccttacccca

tcgetgaaat

tgaaactcgt

tgtggaaaac

ataagtcgaa

tgggaaggaa

atattgaggc

atgagaaagg

ctctagccca

aactcagccc

agagctcaca

tacctcectgg

agaggtattg

ggttgggtte

tggctggttt

ggattacagg

ttttgccccet

agttaattgt

ttggggtgca

cttgctttga

gacacttgct

ggaggtaatg

cctgttgaga

aaaggtgggt

ggaaaagggyg

cagcttectt

aacagcctga

ccatggctgt

tagctgctgg

aggcaggagg

gcagtagtgg

gtggcaagca

aacattcact

aggcaatgcc

ttacagagca

cgtgagccag

agttttatcc

ggtgagaatt

tgaatgagtc

tctctcactt

tcctacctag

tgggcectggg

aaaaaataag

tggttgactt

agagtggggce

ageccttgage

aagcagtatt

ggtttggggg

tctececteca

ctttctttgt

gctgtcaacc

ccatgcecagg

ccaaaggcat

agcagtttct

tccagttaat

-9-
cacagctggc

catctggtat

ttgtaagatt

ctgctttete

cttccacatt

atgctacctt

atttgtgtct

atcagctctt

caaacaaatc

tggtcaggga

atcaggagtg

caggagaaga

tttgcggtgg

tgaatctggc

cctagatcat

catccgtcca

ctctgaaagc

ggcccatttt

gcccatgetg

tggcccatca

cttctgttga

ctggtttaca

cggcagggta

agcctgctgg

cctgggcacc

ggtagggagg

ttttcagaac

cctaccaaaa

tacaagggac

atccagaaca

gggccatgtc

aaaatgggca

gccctgetgg

tgggactgtc

ctcgetgetg

gccatctaaa

agccccectetg

tgccctttga

aaagcacagg

cagggttgga
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ctctgtaagt

gcagctattt

gggaggatgg

cggttttecct

cacccacatc

tgcagccttg

agtgcaaccc

ccgtaaagcc

ttcacataga

atagcttcat

atcatgggtg

gaagacagag

caggagcctt

agttcacctg

ctgggggttc

cgttctttaa

gtgccaccaa

gaaatttcca

agattctact

gccatgttga

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000
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ggtggggatg

acatatacag

ttagccteec

ttttgtetgt

tcctgttcaa

gactgttttg

ggaagaagac

gtcaatcgtt

atttcttgaa

tacagggttt

tcttgtgggt

agctaagctt

atagcaactt

acataccgat

ccagccctta

atttttgtag

ttaatttcat

tcatggtaat

ttacagactg

catgccaaat

ggtattaagt

taaggctgtg

tcttctaaaa

acctgcttga

gtagtggtta

tattccttag

agagtttctt

gagatacatt

taagtatggc

cacacctccce

tggcaaaatt

ttcttgacct

ggacttaata

ttgtacagca

acacaaactg

cactgcttat

tcttcccatt

gattagttag

tgaagtacca

ggcatgctta

tattagacaa

aacactagag

aaggagtgtt

atacccctat

aaatctggtg

atgatgatga

tgcagaattt

tactgtgttg

atgtagggct

agcctgcccea

ctgctectece

tttgtgtctce

gtaataaatc

gggacctgta

gttatcacat

tcagtcctta

tcacagaatc

actgagtttg

tgcaggtatt

gacatcattc

-10-
ccggggtcta

tgcatttgtt

agtatagtca

cactatcaca

cccaggcctce

ctctatagcect

aaagaattta

taaggattgt

cttactatct

caccattcct

ttcaageccett

tttcagaatt

actgttacat

ttcccagatc

gatttgattt

caacattctg

atgttaaaag

gagatgagct

attgttggtt

agattatttc

agcctaaaga

aaaatcacca

cagactccgg

tgtgcgtgca

ctttttagcce

gattttctca

ggtaagtctg

gattttttaa

agccacataa

tctgcctgga

ggttcaagtt

aggcactttt

ttcatggtaa

cccagtgcete

agggggaaac

ttacatgtgce

gttatgtttt

agtaataggt

ccetgetact

gtatagccgt
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ccacaggacc

attctttcac

agaagaggat

cacattttta

atgagccatt

atagtgatga

tgctatgett

aaagttttta

tctgtaaaca

atcctgctgg

ttcttcactce

ttggtttece

tttgtctetc

agctcacagt

aggtgttgcce

atggggtctg

gcacttagtce

gtgaaaaatt

ggtgctgctg

cttcaccact

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200
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ggcaactttt

ttgtgattgt

tacaaagata

ctggtcttac

aactcctgag

tgagccacca

catctccatg

aatctgcaac

tcgatcaggg

tggagtttgce

atggattatt

ctccecagacce

attaggtcat

tccttaaggt

atgttttact

tggagttaaa

attcataatt

ttgttccttt

tttaggccaa

gtagtgacag

atggctagaa

gctgataaag

ccaagaactg

ctttcatttt

ctcaagcaat

caccttgctg

tgtttccact

attaagaagc

agaagacaaa

agactgctgt

gtgctgcttg

agctagtttg

gcaggccecttt

ggcaagtcct

tttggtacag

cttggtcagt

taattgtttg

ttaaaggaaa

ctttggctgt

acagtcatga

agaaagaaaa

catttttttce

gtatctgtta

atagaggtgg

ctgcccacct

atagttttat

tgaactcaga

ttattgctca

gcaaagctca

ttaggaattg

ctcaagcgtg

gggctgggga

accggcattg

ttatggagag

ttgatagaca

gttaataaaa

aaattacatt

taaccacaag

tttcttccaa

ctgctgctga

-11-
catgccagca

ttagctgaag

ctgcatttaa

ggtctcgeca

tgacctccecce

tacacttgaa

ctggcttttt

atccacacct

tgagagctta

tggagccatc

tgcttgactc

gctcaggcaa

atgtggctca

aaaacttgac

tcataaacga

tcaaaacgtg

aaataaatca

atttttccca

aagtgcttat

gtttgatctg

gcttaatgct

tggcacgaag

tgcggaaata

tgttgcacag

agttgetggt

atagctcttc

ttcttgttaa

caggcagttg

catgcaagag

ccagaatgag

ctggaacctg

aagaggtttc

tgtttcaggce

attcagatga

tatcaagctt

attctactgt

actaattaaa

gcccaaattce

gtggaattgg

tgaaggtagt
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actatttgcect

ttacaatatt

gtttgatatg

gctggtcttg

attacaggca

acttttcagce

tttttagggg

atggtcaacc

cctttgtttg

gagtcttaag

cctgctceect

caggatgcag

agacttgggg

ttgtttttaa

acacttcata

acattgcatt

tactaaagtt

cagcgccaat

gatccccagt

gaaatgtggc

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400
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cctgatgttt

tagcctggaa

gccgtcactg

tgattaaatg

aaggatcacc

agcagaatct

taccgcagtg

gcagctttag

aaaaatgcaa

cattacatcc

ggaatgtctg

tgtttagcag

tcctectgaat

gactccatgce

cttagccaag

tcccagtgcea

ctggggtgac

ccetggatge

ttgggagggc

atggcgaaac

cttaaccctg

ccccaggece

ttgttcatgt

tctttggcaa

ccagcccagt

gattaaagcc

gagactttct

cactagttcc

gaaggtatgg

actcagtgtg

tcacattcct

gcectgtgtgt

ggaaatttgg

agtaggttga

atcatccagt

acatactttce

tcacaaagcc

ttatataaaa

aaggcaggca

cccgtctceta

atttggtaac

actgacgcac

gcatttggag

ggcagggggc

gaaggcagaa

tgtaatgctg

gcagtgaaac

tgggagtgcce

acaagtacta

agacagatga

atgactgcett

tttcatggga

tgtttcctte

gtattagccc

gaatggggca

acctttecte

ctgagtgaca

acagctgggce

gaccacttga

ttaaaaatac

-12-
taccagccct

tgggcacggg

cactgtggga

aggaaaaggc

gaggtcacgt

tagggtgaag

tttatcgatc

agggcctaac

gtattggggg

ggaaacccta

aaagccagaa

gacttcatcc

tgccttgtea

attttataga

gaaccaggat

ggccacttta

atgacttcct

acggtggetce

ggtcaggagt

Aaaaaaaaaaa

gacaccatca

gctctgggtc

atagtctggc

cttgtggaaa

ggatcagect

gttcagggca

cctagagggg

aaccccacag

ccacagcagg

ggaggaggcg

gggcaaaaca

agattaaggc

tttcacttac

caggctccga

ccagaccctg

attctatgag

gagtgtgctg

acacctgtaa

ttgagaccag

atatagccag
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gtgcttgatg

gaaggctgga

agctgtgtgce

caaaggcacc

gtgtctttce

gatgtcagca

agagagagat

agcagacgct

attaaaatag

ctccctaaga

tttaccctte

ctatagttat

tccttgetgt

gaaaatgtgt

gggttctacc

gcectggcectta

gctgactttt

tcccagcact

cctggccaat

gcatggtggce

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600
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acatgccctg

gcattccatc

aaaaaaaaac

aaggaaaaaa

aggtaacaaa

aagtcttggg

acctattatt

<210> 5
<211> 22
<212> DNA

<213>

<220>

<223>

<400> 5

tagtcccage

ctgggcgaca

ccacagagaa

ccaagcaata

ctcctcacaa

tagtttcttt

accctaaacc

PCR Primer

tattcgggag

gagtgagact

cttggaccac

caatttgggg

cccaagttgt

tttgctatgt

aaactttttet

Artificial Sequence

ccaggatgca gattaggtca tg

<210> 6
<211> 20
<212> DNA

<213>

<220>

<223>

<400> 6

ccccaagtcet

PCR Primer

gcctgaaaca

Artificial Sequence

-13-
gctgaggcag

ccgtctcaaa

tgaccctget

aaaacatggt

gatgtgggac

ctcgtgaatt

ttttttttag

gagaatcgcect

aaattaaata

tgtcatttcg

gccaaatcca

taattagatt

tttcectettt
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taaacccact

acatgaaaaa

tcagccagaa

gtgccatttg

atttgctcte

tctgtaattg

12660

12720

12780

12840

12900

12960

13001

22

20
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<210> 7
<211l> 25
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Probe

<400> 7

aggcctttac cggcattgat gtggce

<210> 8
<211l> 19
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 8

gaaggtgaag gtcggagtc

<210> 9
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 9
gaagatggtg atgggatttc

-14-
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25

19

20
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<210> 10
<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Probe

<400> 10

caagcttccc gttctcagcece

<210> 11
.<211> 90

4

<212> DNA

<213> M. musculus

<220>

<221> CDS

<222> (8)...(463)

<400> 11
ggaagtc

ttg gag
Leu Glu
15

tcg gtc

Ser Val

cga cct

Arg Pro

atg gcg
Met Ala
1

aag ccg

Lys Pro

cce tgt
Pro Cys

gtt gag
Val Glu
50

tcg

Ser

aaa

Lys

ttt
Phe
35

aag

Lys

ctg

Leu

tac
Tyr
20

cag

Gln

aga

Arg

aat

Asn

cgt
Arg

aag

Lys

aga

Arg

tgt
Cys

tgc
Cys

cac

His

gca

Ala

-15-

agg
Arg

ccg

Pro

aaa

Lys

999
Gly
55

act

Thr

act

Thr

gag
Glu
40

cct

Pro

gcg
Ala

tgc
Cys
25

cag

Gln

cct

Pro

gtc
val
10

cgc

Arg

tgc
Cys

gtg
Val

tgt
Cys

gtg
val

agc

Ser

agg
Arg

PCT/US2004/000801

gtg
Val

cccC

Pro

tct

Ser

tct
Ser

60

gtc
val

tac

Tyr

gaa
Glu
45

gag
Glu

tgt
Cys

tgt
Cys
30

gcc

Ala

gag
Glu

49

97

145

193

20
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agc aaa gat

Ser Lys Asp

65

gaa gaa gac

Glu Glu Asp

80

gaa act tta

Glu Thr Leu

95

att agc ctc

Ile Ser Leu

atg cag gag

Met Gln Glu

gtg cca

Val

gaa

Glu Pro

145

caagttacct

acacgtgggt

tagccectgga

ttttcagcac

tactgtatgc

aaaacaaaaa

cagttcagag

gat gac

Asp Asp

aga gtg

Arg Val

aga agc

Arg Ser

tcc

Ser

tct

Ser

ttg

Leu

tcc gta

Ser Val
70
ctg cag
Leu Gln
85
ctg ctg

Leu Leu

100

gat cag

Asp Gln

115

cce ctt

Pro Leu

130

tcec cag

Ser Gln

gctgetgete

cttecectetac

gtgatggctc

ctatttgact

atgtgcatag

caaaaggttg

ttgcatcata

ggt
Gly

ttc
Phe

aag

Lys

gac aac

Asp Asn

gtg
val

gag
Glu

agg gat

Arg Asp

150

caagaggtgg

cacatggctc

agcagttagg

acttacaact

ccatatgtac

gctatttata

aataccaagt

-16-

gct gat ttc

Ala Asp Phe

aat tta aag

Asn Leu Lys

aac cca cac

Asn Pro His

105
aaa gca

Ala

aag
Lys Lys

120

Lttt
Phe

gca gac

Ala Asp

135

tce taa

Ser

ctgttttcaa

gctgcagcaa

agcattgact

gtaattggtt

agggaaaact

tttagatggt

atatccatat
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ctc aac agt

Leu Asn Ser

75

aat cta

ggt

Asn Leu Gly

90
ctg

agg
Arg

cag

Leu Gln

ctg atg cga

Leu Met Arg

tgc tgt tta

Cys Cys Leu

140

ggccaccata

cttcatgaag

gcttttecag

gcagaggatc

cctacataca

tctaaatttt

gaattaaaaa

gat gag

Asp Glu

gaa tcg

Glu Ser

ttg atg

Leu Met
110
gcc tgt
Ala Cys

125

gga atc

Gly Ile

gactggatgt gttctctgct

cgcagcatgce

aggaaacttg

aggaccccag

tgacagtctt

taaaatactt

atttcttgta

catagtgtaa

241

289

337

385

433

483

543

603

663

723

783

843

903

904



WO 2004/065620

<210> 12
<211> 25
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 12

tggatgtgtt ctctgctcaa gttac

<210> 13
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 13

gcgtatggtg gccttgaaaa

<210> 14
<211> 23
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Probe

<400> 14
tgctgctgct ccaagaggtg gct

-17-

PCT/US2004/000801

25

20

23



WO 2004/065620

<210> 15
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 15

ggcaaattca acggcacagt

<210> 16
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 16

gggtctcget cctggaagat

<210> 17
<211l> 27
<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Probe

<400> 17
aaggccgaga atgggaagct tgtcatc

-18-

PCT/US2004/000801

20

20

27



WO 2004/065620

-19-
<210> 18

<211> 867
<212> DNA

<213> H. sapiens

<220>

<220>
<221> CDS
<222> (1)...(459)

<400> 18

ctc aaa tgt agc acc gtc gtc tgce gtg atc

Leu Lys Cys Ser Thr Val Vval Cys Val Ile
1 5 10

tac cgc tgt cca gcc tgce cgcec gtg ccc tac
Tyr Arg Cys Pro Ala Cys Arxrg Val Pro Tyr
20 25

cgg aag cac aaa gaa cag tgc aac cct gaa
Arg Lys His Lys Glu Gln Cys Asn Pro Glu
35 40

aaa ata aga tca gct ctt cct acc aaa acc
Lys Ile Arg Ser Ala Leu Pro Thr Lys Thr
50 55

aaa gat gat gat gac tct ata gct gat ttt
Lys Asp Asp Asp Asp Ser Ile Ala Asp Phe
65 70

gaa gac aga gtt tct ttg cag aat tta aag
Glu Asp Arg Val Ser Leu Gln Asn Leu Lys
85 90

aca tta aga agc tta ttg ctc aat cca cac
Thr Leu Arg Ser Leu Leu Leu Asn Pro His
100 105

tgc
Cys

tgc
Cys

act

Thr

gta
val

cte
Leu

75

aat

Asn

ctc

Leu

ttg

Leu

tcg

Ser

cgt
Arg

aag
Lys
60

aat

Asn

tta

Leu

agg
Arg

gag
Glu

gta
vVal

cct
Pro

45

cct

Pro

agt

Serxr

999
Gly

cag

Gln

PCT/US2004/000801

aag

Lys

gtc
Val
30

gtt
Val

gtg
val

gat
Asp

gaa

Glu

ttg
Leu

110

cce
Pro

15

tgc
Cys

gag
Glu

gaa

Glu

gag
Glu

tct
Ser

95

atg
Met

aaa

Lys

ttc
Phe

aaa

Lys

aac

Asn

gaa
Glu
80

gca

Ala

gtc
Val

48

o6

144

192

240

288

336



WO 2004/065620

aac ctc gat cag gga gaa gac aaa

Asn Leu Asp Gln Gly Glu Asp Lys
115 120

caa gag cct ttg ttt gtg gag ttt

Gln Glu Pro Leu Phe Val Glu Phe

130 135

gag cca tcc cag aat gag gag tct

Glu Pro Ser Gln Asn Glu Glu Ser

145 150

gctcaagegt gtgcttgact cctggaacct

ggggctgggg agctcaggca aaagaggttt

taccggecatt gatgtggetce atgtttcagg

tttatggaga gaaaacttga cattcagatg

gttgatagac atcataaacg atatcaagct

tgttaataaa atcaaaacgt gattctactg

gaaattacat taaataaatc aactaatt

<210> 19

<211> 922

<212> DNA

<213> H. sapiens

<220>

<400> 19

-20-

gca aag ctc

Ala Lys Leu

gca gac tgc

Ala Asp Cys

taa

gcctgetecce

ccaggatgca

cagacttggg

attgttttta

tacacttcat

tacattgcat

atg
Met

125
tgt

Cys
140

tctececagac

gattaggtca

gtccttaagg

aatgttttac

atggagttaa

tattcataat

PCT/US2004/000801

aga gct tac atg
Arg Ala Tyr Met

tta gga att gtg
Leu Gly Ile Val

gatggattat tgtgctgctt

cagctagttt

tgcaggcctt

tggcaagtcce

ttttggtaca

acttggtcag

ttaattgttt

acaaaaccat ggcgtcgctc aaatgtagca ccgtcgtetg cgtgatctge ttggagaagc

ccaaataccg ctgtccagcce tgcecgegtge cctactgcte ggtagtetge ttcctgaagce

384

432

479

539

599

659

719

779

839

867

60

120



WO 2004/065620

acaaagaaca

ctaccaaaac

gcagaattta

cctcaggcag

ttacatgcaa

atcccagaat

ctcctggaac

caaaagaggt

ctcatgtttc

tgaccttccg

atcaagctta

caaagggggg

aaaagaggcc

aatgtggagc

<210> 20

<211> 820
<212> DNA

<213> H.

<220>

<400> 20

gtgcaaccct

cgtaaagcct

aagaatttag

ttgatggtca

gagcctttgt

gaggagtctt

ctgcctgcecte

ttccaggatg

aggcagactt

atgatgtgtt

cacttctatg

ccaaagatcc

ggtaacacgg

gtggaggaag

sapiens

gaaactcgtc

gtggaaaaca

gggaatctgce

acctcgatca

ttgtggagtt

aagatggatt

cctcteccag

cagattaggt

ggggtcctta

tcaatgtgtt

gggttaactg

ccgggggcac

ggaagcgcegg

ac

-21-

ctgttgagaa

aagtgatgag

aacattaaga

gggagaagac

tgcagactgce

attgtgctgce

accagctagt

catgcaggcc

aggtggcaag

actttggtac

gtcececgttat

gttcgtceccce

ctgggccact

aaaaataaga

gaagaagaca

agcttattgce

aaagcaaagc

tgtttaggaa

ttgctcaage

ttggggctgg

tttaccgggce

tcecettatgg

cgtgatgacc

aaaatcaacg

tttgtaaggc

tgggaggcac

PCT/US2004/000801

tcagctecttc

gagtttcttt

tcaatccaca

tcatgagagc

ttgtggagcc

gtgtgcttga

ggagctcagg

attgatgtgg

agagaaaact

tctaaacgat

tggaaaacaa

caaagagaat

cccaagacgyg

agcggctcct tccacaaaac catggcgtcg ctcaaatgta gcaccgtegt ctgegtgatce

180

240

300

360

420

480

540

600

660

720

780

840

900

922

60



WO 2004/065620

tgecttggaga

tgaaactcgt

tgtggaaaac

agacagagtt

attgctcaat

aaagctcatg

aggaattgtg

caagcgtgtg

gctggggage

cggcattgat

atggagagaa

gatagacatc

tatacaatca

<210> 21

<211l> 946
<212> DNA

<213> H.

<220>

<220>
<221> CDS

<222>

<400> 21

(64) .

agcccaaata

cctgttgaga

aaagatgatg

tctttgcaga

ccacacctca

agagcttaca

gagccatccc

cttgactcct

tcaggcaaaa

gtggctcatg

aacttgacat

ataaacgata

aaacgtgatc

sapiens

.. (531)

ccgctgtceca

aaaaaataag

atgactctat

atttaaagaa

ggcagttgat

tgcaagagcc

agaatgagga

ggaacctgcc

gaggtttcca

tttcaggcag

tcagatgatt

tcaagcttac

tactgtcatt

-22-

gcctgccgeg

atcagctctt

agctgatttt

tttaggggaa

ggtcaacctc

tttgtttgtg

gtcttaagat

tgcteccctet

ggatgcagat

acttggggtc

gtttttaaat

acttcatatg

gcttttcata

tgccctaaac

cctaccaaaa

ctcaatagtg

tctgcaacat

gatcagggag

gagtttgcag

ggattattgt

cccagaccag

taggtcatgc

cttaaggtgg

gtcttacttt

gagttaaact

PCT/US2004/000801

agtgcaaccc

ccgtaaagcce

atgaggaaga

taagaagctt

aagacaaagc

actgctgttt

gctgcttgcet

ctagtttggg

aggcctttac

caagtccttt

tggtacagtt

tggtcagtgt

120

180

240

300

360

420

480

540

600

660

720

780

820



WO 2004/065620

acc

gag
Glu

gta
Val

cct

Pro

cct

Pro

agt
Ser

80

gg99
Gly

cag

Gln

aga

Arg

tta

Leu

atg gcg tcg

Met
1

aag

Lys

gtc
Val

gtt
Val

gtg
Val
65

gat

Asp

gaa

Glu

ttg

Leu

gct
Ala

gga
Gly

Ala

ccc

Pro

tgc
Cys

gag
Glu
50

gaa

Glu

gag
Glu

tct

Ser

atg
Met

tac
Tyr
130

att
Ile

Ser

aaa

Lys

ttc
Phe
35

aaa

Lys

aac

Asn

gaa

Glu

gca

Ala

gtc
val
115

atg

Met

gtg
Val

ctc

Leu

tac
Tyr
20

cgg
Arg

aaa

Lys

aaa

Lys

gaa

Glu

aca
Thr
100

aac

Asn

caa

Gln

gag
Glu

aaa

Lys

cgc

Arg

aag

Lys

ata

Ile

gat
Asp

gac
Asp
85

tta

Leu

ctc

Leu

gag
Glu

cca

Pro

tgt
Cys

tgt
Cys

cac

His

aga

Arg

gat
Asp
70

aga

Arg

aga

Arg

gat
Asp

cct

Pro

tce

Ser

agc

Ser

cca

Pro

aaa

Lys

tca
Ser

55

gat
Asp

gtt
Val

agc

Ser

cag

Gln

ttg
Leu

135

cag

Gln

-23-
acgegggcgce ggctgcegtga gaggcgcgcg gcggcgcagt

acc

Thr

gce

Ala

gaa
Glu
40

gct
Ala

gac

Asp

tct

Ser

tta

Leu

gga
Gly
120

ttt

Phe

aat

Asn

gtc
val

tgc
Cys
25

cag

Gln

ctt

Leu

tct

Ser

ttg

Leu

ttg
Leu

105

gaa

Glu

gtg
Val

gag
Glu

gtc
val
10

cgc

Arg

tgc
Cys

cet

Pro

ata

Ile

cag
Gln
90

ctc

Leu

gac

Asp

gag
Glu

gag
Glu

aaacagtctc cttccacaaa

tgc
Cys

gtg
Val

aac

Asn

acc

Thr

gct
Ala

75

aat

Asn

aat

Asn

aaa

Lys

ttt
Phe

tect

Ser

gtg
Val

ccc

Pro

cct

Pro

aaa
Lys
60

gat

Asp

tta

Leu

cca

Pro

gca

Ala

gca
Ala
140

taa

PCT/US2004/000801

atc tgc ttg
Ile Cys Leu
15

tac tgc tcg
Tyr Cys Ser
30

gaa act cgt
Glu Thr Arg
45

acc gta aag

Thr Val Lys

£ttt ctc aat
Phe Leu Asn

aag aat tta
Lys Asn Leu
95

cac ctc agg
His Leu Arg
110

aag ctc atg
Lys Leu Met
125

gac tgc tgt

Asp Cys Cys

gatggattat

60

108

156

204

252

300

348

396

444

492

541



WO 2004/065620

145

tgtgctgcett

cagctagttt

tgcaggcctt

tggcaagtcce

ttttggtaca

acttggtcag

ttaattgttt

<210> 22

<211> 20
<212> DNA

<213>

<220>

<223>

<400> 22

gtctgcctga

<210> 23

<211> 20
<212> DNA

<213>

<220>

<223>

<400> 23

gctcaagcegt

ggggctgggy

taccggcatt

tttatggaga

gttgatagac

tgttaataaa

gaaattacat

aacatgagcc

150

gtgcttgact

agctcaggca

gatgtggctce

gaaaacttga

atcataaacg

atcaaaacgt

taaataaatc

Artificial Sequence

Antisense Oligonucleotide

Artificial Sequence

Antisense Oligonucleotide

-24-

cctggaacct

aaagaggttt

atgtttcagg

cattcagatg

atatcaagct

gattctactg

aactaattaa

155

gcetgetece

ccaggatgca

cagacttggg

attgttttta

tacacttcat

tacattgcat

atact

PCT/US2004/000801

tcteccagac

gattaggtca

gtccttaagg

aatgttttac

atggagttaa

tattcataat

601

661

721

781

841

901

946

20



WO 2004/065620

-25-

agtcaagcac acgcttgagce

<210>

<211>

<212>

<213>

<220>

<223>

<400>

24
20
DNA

Artificial Sequence

Antisense Oligonucleotide

24

agattcccct aaattcttta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

25
20
DNA

Artificial Sequence

Antisense Oligonucleotide

25

taaacagcag tctgcaaact

<210>

<211>

<212>

<213>

<220>

<223>

<400>

26
20
DNA

Artificial Sequence

Antisense Oligonucleotide

26

ctctccataa aggacttgcc

PCT/US2004/000801

20

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

27
20
DNA

Artificial Sequence

Antisense Oligonucleotide

27

tcttcteect gatcgaggtt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

28
20
DNA

Artificial Sequence

Antisense Oligonucleotide

28

tctgggatgg ctccacaatt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

29
20
DNA

Artificial Sequence

Antisense Oligonucleotide

29

cagcacaata atccatctta

-26-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

30
20
DNA

Artificial Sequence

Antisense Oligonucleotide

30

tgtctatcaa ctgtaccaaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

31
20
DNA

Artificial Sequence

Antisense Oligonucleotide

31

accttaagga ccccaagtct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

32
20
DNA

Artificial Sequence

Antisense Oligonucleotide

32

aacaggacga gtttcagggt

-27-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

31
20
DNA

Artificial Sequence

Antisense Oligonucleotide

31

accttaagga ccccaagtct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

32
20
DNA

Artificial Sequence

Antisense Oligonucleotide

32

aacaggacga gtttcagggt

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

33
20
DNA

Artificial Sequence

Antisense Oligonucleotide

33

aagaaactct gtcttcttcec

-28-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

34
20
DNA

Artificial Sequence

Antisense Oligonucleotide

34

ttccaggagt caagcacacg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

35
20
DNA

Artificial Sequence

Antisense Oligonucleotide

35

ccaagtctgc ctgaaacatg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

36
20
DNA

Artificial Sequence

Antisense Oligonucleotide

36

ttggtaggaa gagctgatct

-29-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 37
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 37

ctatcaactg taccaaaagt

<210> 38
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 38

tccaggagtc aagcacacgc

<210> 39
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 39
ggagcaggca ggttccagga

-30-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 40
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 40

acgcttgagc aagcagcaca

<210> 41
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 41

acctcttttg cctgagctcce

<210> 42
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 42

tatgatgtct atcaactgta

-31-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 43
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 43

cttectecatec actattgaga

<210> 44
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 44

ttaatgtaat ttcaaacaat

<210> 45
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 45

ggtatttggg cttctccaag

-32-

PCT/US2004/000801

20

20

20



WO 2004/065620

-33-

<210> 46
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 46

tcecctgateg aggttgacca

<210> 47
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 47

ttatgatgtc tatcaactgt

<210> 48
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 48

aactgcctga ggtgtggatt

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

-34 -

49
20
DNA

Artificial Sequence

Antisense Oligonucleotide

49

gagaaaatca gctatagagt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

50
20
DNA

Artificial Sequence

Antisense Oligonucleotide

50

tctctccata aaggacttgce

<210>

<211>

<212>

<213>

<220>

<223>

<400>

51
20
DNA

Artificial Sequence

Antisense Oligonucleotide

51

caaacaaagg ctcttgcatg

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

52
20
DNA

Artificial Sequence

Antisense Oligonucleotide

52

tttgcectgag ctcceccagece

<210>

<211>

<212>

<213>

<220>

<223>

<400>

53
20
DNA

Artificial Sequence

Antisense Oligonucleotide

53

aactctgtect tcttcecctcat

<210>

<211>

<212>

<213>

<220>

<223>

<400>

54
20
DNA

Artificial Sequence

Antisense Oligonucleotide

54

acttgccacc ttaaggaccc

-35-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

-36-

55
20
DNA

Artificial Sequence

Antisense Oligonucleotide

55

taatgcaatg tacagtagaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

56
20
DNA

Artificial Sequence

Antisense Oligonucleotide

56

cagggttgca ctgttctttg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

57
20
DNA

Artificial Sequence

Antisense Oligonucleotide

57

aacaatcatc tgaatgtcaa

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

-37-

58
20
DNA

Artificial Sequence

Antisense Oligonucleotide

58

gacttgccac cttaaggacc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

59
20
DNA

Artificial Sequence

Antisense Oligonucleotide

59

gcagacgacg gtgctacatt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

60
20
DNA

Artificial Sequence

Antisense Oligonucleotide

60

taccgagcag tagggcacgc

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

-38-

61
20
DNA

Artificial Sequence

Antisense Oligonucleotide

61

cggaagcaga ctaccgagca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

62
20
DNA

Artificial Sequence

Antisense Oligonucleotide

62

gcttccggaa gcagactacc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

63
20
DNA

Artificial Sequence

Antisense Oligonucleotide

63

cacaggcttt acggttttgg

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

64
20
DNA

Artificial Sequence

Antisense Oligonucleotide

64

tatagagtca tcatcatctt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

65
20
DNA

Artificial Sequence

Antisense Oligonucleotide

65

ataagcttct taatgttgca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

66
20
DNA

Artificial Sequence

Antisense Oligonucleotide

66

ttgagcaata agcttcttaa

-39-

PCT/US2004/000801

20

20

20



WO 2004/065620
-40-

<210> 67
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 67

agactcctca ttectgggatg

<210> 68
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide
<400> 68

atccatctta agactcctca

<210> 69
<211> 20
<212> DNA

<213> Artificial Sequence
<220>
<223> Antisense Oligonucleotide

<400> 69

cccaaactag ctggtctggg

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 70
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 70

cccagcccca aactagetgg

<210> 71
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 71

acctaatctg catcctggaa

<210> 72
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 72

catgacctaa tctgcatcct

-41-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 73
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 73

aaaggcctgc atgacctaat

<210> 74
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 74

atgccggtaa aggcctgcat

<210> 75
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 75

catgagccac atcaatgccg

-42-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 76
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 76

aactccatat gaagtgtaag

<210> 77
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 77

acagcagata ttcatgggaa

<210> 78
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 78

caaaaagagg ctggagctaa

-43-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

79
20
DNA

Artificial Sequence

Antisense Oligonucleotide

79

ttgcactgtt ctgaaaaaga

<210>

<211>

<212>

<213>

<220>

<223>

<400>

80
20
DNA

Artificial Sequence

Antisense Oligonucleotide

80

accaacccac ctttgttttc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

81
20
DNA

Artificial Sequence

Antisense Oligonucleotide

81

tcatcatcat ctaaggaata

-44 -

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 82
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 82

ttcctcatca ctattgagaa

<210> 83
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 83

acagacttac ctaaattctt

<210> 84
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 84
tacgaaataa tctgaatgat

-45-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 85
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 85

atgctttatc agcacaatca

<210> 86
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 86

gtgctacatt tgagcgacgc

<210> 87
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 87
cctcatcact ttgttttcca

-46-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 88
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 88

taccggcctc ttttattcecte

<210> 89
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 89

ccccgtgtta ccggectcett

<210> 90
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 90
cggtgctaca tttgagcgac

-47-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

91
20
DNA

Artificial Sequence

Antisense Oligonucleotide

91

ttgcactgtt tagggcacgc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

92
20
DNA

Artificial Sequence

Antisense Oligonucleotide

92

gagactgttt actgcgcege

<210>

<211>

<212>

<213>

<220>

<223>

<400>

93
20
DNA

Artificial Sequence

Antisense Oligonucleotide

93

gtcctacaat tcagcgacgce

-48-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 94
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 94

acacagaccg cagdgtcctaca

<210> 95
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 95

tccaaacaga ccacacagac

<210> 96
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 96

tcggcttcte caaacagacc

-49-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

97
20
DNA

Artificial Sequence

Antisense Oligonucleotide

97

gtatttcgge ttctccaaac

<210>

<211>

<212>

<213>

<220>

<223>

<400>

98
20
DNA

Artificial Sequence

Antisense Oligonucleotide

98

gcaagtcggg caacggtatt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

99
20
DNA

Artificial Sequence

Antisense Oligonucleotide

99

acagtagggc acgcggcaag

-50-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

100
20
DNA

Artificial Sequence

Antisense Oligonucleotide

100

gaccgaacag tagggcacgc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

101
20
DNA

Artificial Sequence

Antisense Oligonucleotide

101

tgcactgctc tttgtgcttc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

102
20
DNA

Artificial Sequence

Antisense Oligonucleotide

102

cagagctgca ctgctctttg

-51-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 103
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 103

acaggtcggg cttcagagcet

<210> 104
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 104

tctcaacagg tcgggcttca

<210> 105
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 105
ggaggccctg ctcttctett

-52-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 106
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 106

agacctcaca ggaggccctg

<210> 107
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 107

ctcctcagac ctcacaggag

<210> 108
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 108

catctttgect ctcctcagac

-53-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

109
20
DNA

Artificial Sequence

Antisense Oligonucleotide

109

ggagtcatca tctttgctct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

110
20
DNA

Artificial Sequence

Antisense Oligonucleotide

110

ctacggagga gtcatcatct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

111
20
DNA

Artificial Sequence

Antisense Oligonucleotide

111

tgaggaaatc agctacggag

-54-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 112
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 112

tcatcactgt tgaggaaatc

<210> 113
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 113

cttcctcatc actgttgagg

<210> 114
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 114
tgtcttette ctcatcactg

-55-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

-56-

115
20
DNA

Artificial Sequence

Antisense Oligonucleotide

115

gacactctgt cttcttcectce

<210>

<211>

<212>

<213>

<220>

<223>

<400>

116
20
DNA

Artificial Sequence

Antisense Oligonucleotide

116

tctgcagaga cactctgtct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

117
20
DNA

Artificial Sequence

Antisense Oligonucleotide

117

cctagattct ttaaattctg

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 118
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 118

gattcaccta gattctttaa

<210> 119
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 119

tcttaaagtt tccgattcac

<210> 120
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 120
gcagcaagct tcttaaagtt

-57-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

121
20
DNA

Artificial Sequence

Antisense Oligonucleotide

121

ctgectcagg tgtgggttca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

122
20
DNA

Artificial Sequence

Antisense Oligonucleotide

122

catcaactgc ctcaggtgtg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

123
20
DNA

Artificial Sequence

Antisense Oligonucleotide

123

gctaatcatc aactgcctca

-58-

PCT/US2004/000801

20

20

20



WO 2004/065620

-59-

<210> 124
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 124

ttgttgtcac cctgatcgag

<210> 125
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 125

ttgctttgtt gtcaccctga

<210> 126
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 126
cgcatcagct ttgctttgtt

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

127
20
DNA

Artificial Sequence

Antisense Oligonucleotide

127 -

cctgcataca ggctcgcatce

<210>

<211>

<212>

<213>

<220>

<223>

<400>

128
20
DNA

Artificial Sequence

Antisense Oligonucleotide

128

tgcaaactcc acgaaaaggg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

129
20
DNA

Artificial Sequence

Antisense Oligonucleotide

129

cagcagtctg caaactccac

-60-

PCT/US2004/000801

20

20

20



WO 2004/065620

-61-

<210> 130
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 130

ctaaacagca gtctgcaaac

<210> 131
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 131

gattcctaaa cagcagtctg

<210> 132
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 132

tccacgattc ctaaacagca

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<21l>

<212>

<213>

<220>

<223>

<400>

133
20
DNA

Artificial Sequence

Antisense Oligonucleotide

133

tctgggatgg ttccacgatt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

134
20
DNA

Artificial Sequence

Antisense Oligonucleotide

134

gaatccctect tctgggatgg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

135
20
DNA

Artificial Sequence

Antisense Oligonucleotide

135

catccagtct taggaatccc

-62-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210> 136
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 136

aacttgagca gagaacacat

<210> 137
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 137

gcaggtaact tgagcagaga

<210> 138
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 138
cagcagcagg taacttgagc

-63-

PCT/US2004/000801

20

20

20



WO 2004/065620

«210>

<211>

<212>

<213>

<220>

<223>

<400>

139
20
DNA

Artificial Sequence

Antisense Oligonucleotide

139

ttggagcagc agcaggtaac

<210>

<211>

<212>

<213>

<220>

<223>

<400>

140
20
DNA

Artificial Sequence

Antisense Oligonucleotide

140

cttgaaaaca gccacctctt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

141
20
DNA

Artificial Sequence

Antisense Oligonucleotide

141

atggtggcct tgaaaacagc

-64-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

-65-

142
20
DNA

Artificial Sequence

Antisense Oligonucleotide

142

ctgcgtatgg tggccttgaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

143
20
DNA

Artificial Sequence

Antisense Oligonucleotide

143

gcatgctgeg tatggtggcce

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

144
20
DNA

Artificial Sequence

Antisense Oligonucleotide

144

acccacgtgt gcatgctgceg

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<21l>

<212>

<213>

<220>

<223>

<400>

145
20
DNA

Artificial Sequence

Antisense Oligonucleotide

145

ggaagaccca cgtgtgcatg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

146
20
DNA

Artificial Sequence

Antisense Oligonucleotide

146

tggtagagga agacccacgt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

147
20
DNA

Artificial Sequence

Antisense Oligonucleotide

147

gcgagccatg tggtagagga

-66-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

148
20
DNA

Artificial Sequence

Antisense Oligonucleotide

148

ctgcagcgag ccatgtggta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

149
20
DNA

Artificial Sequence

Antisense Oligonucleotide

149

cctecttcatg aagttgetgce

<210>

<211>

<212>

<213>

<220>

<223>

<400>

150
20
DNA

Artificial Sequence

Antisense Oligonucleotide

150

ctacaagttt cctcttcatg

-67-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<21l>

<212>

<213>

<220>

<223>

<400>

151
20
DNA

Artificial Sequence

Antisense Oligonucleotide

151

tccagggcta caagtttcct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

152
20
DNA

Artificial Sequence

Antisense Oligonucleotide

152

agccatcact ccagggctac

<210>

<211>

<212>

<213>

<220>

<223>

<400>

153
20
DNA

Artificial Sequence

Antisense Oligonucleotide

153

gtcaaatagg tgctgaaaac

-68-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

-69-

154
20
DNA

Artificial Sequence

Antisense Oligonucleotide

154

ttgtaagtag tcaaataggt

<210>

<211l>

<212>

<213>

<220>

<223>

<400>

155
20
DNA

Artificial Sequence

Antisense Oligonucleotide

155

caattacagt tgtaagtagt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

156
20
DNA

Artificial Sequence

Antisense Oligonucleotide

156

ctctgcaacc aattacagtt

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

157
20
DNA

Artificial Sequence

Antisense Oligonucleotide

157

agatcctctg caaccaatta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

158
20
DNA

Artificial Sequence

Antisense Oligonucleotide

158

gactgtcaga tcctctgcaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

159
20
DNA

Artificial Sequence

Antisense Oligonucleotide

159

atgcatacag taaagactgt

-70-

PCT/US2004/000801

20

20

20



WO 2004/065620

<210>

<211>

<212>

<213>

<220>

<223>

<400>

160
20
DNA

Artificial Sequence

Antisense Oligonucleotide

160

tggctatgca catgcataca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

16l
20
DNA

Artificial Sequence

Antisense Oligonucleotide

161

tgtacatatg gctatgcaca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

162
20
DNA

Artificial Sequence

Antisense Oligonucleotide

162

aggagttttc cctgtacata
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-72-

<210> 163
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 163

tatgtatgta ggagttttcc

<210> 164
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 164

aatagccaac cttttgtttt

<210> 165
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 165

aatataaata gccaaccttt
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20
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-73-

<210> 166
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 166

gatgcaactc tgaactgtac

<210> 167
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 167

tatttatgat gcaactctga

<210> 168
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 168
acttggtatt tatgatgcaa
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20
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<210> 169
<211l> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 169

atggatatac ttggtattta

<210> 170
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 170

tttaattcat atggatatac

<210> 171
<211l> 20
<212> DNA

<213> H. sapiens

<220>

<400> 171

ggctcatgtt tcaggcagac

<210> 172

-74-
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20

20

20
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<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 172
gctcaagcgt gtgcttgact

<210> 173
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 173

taaagaattt aggggaatct

<210> 174
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 174

agtttgcaga ctgctgttta

<210> 175
<211> 20
<212> DNA

<213> H. sapiens

<220>

-75-
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20

20

20
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-76-
<400> 175

ggcaagtcct ttatggagag 20

<210> 176
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 176
aacctcgatc agggagaaga 20

<210> 177
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 177

aattgtggag ccatcccaga 20

<210> 178
<211> 20
<212> DNA

<213> H. sapiens
<220>
<400> 178

tttggtacag ttgatagaca 20

<210> 179
<211> 20
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<212> DNA

<213> H. sapiens
<220>

<400> 179

agacttgggg tccttaaggt

<210> 180
<211> 20
<212> DNA

<213> H. sapiens
<220>
<400> 180

cgtgtgcttg actcctggaa

<210> 181
<211> 20
<212> DNA

<213> H. sapiens
<220>
<400> 181

catgtttcag gcagacttgg

<210> 182
<211> 20
<212> DNA

<213> H. sapiens
<220>

<400> 182
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-78-
agatcagctc ttcctaccaa 20

<210> 183
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 183

gcgtgtgett gactcctgga 20

<210> 184
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 184
tcctggaacc tgcctgcectcec 20

<210> 185
<211> 20
<212> DNA

<213> H. sapiens
<220>
<400> 185

tgtgctgett gctcaagegt 20

<210> 186
<211> 20
<212> DNA
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-79-

<213> H. sapiens
<220>

<400> 186
ggagctcagg caaaagaggt 20

<210> 187
<211> 20
<212> DNA

<213> H. sapiens
<220>

<400> 187
tacagttgat agacatcata 20

<210> 188
<211> 20
<212> DNA

<213> H. sapiéns
<220>

<400> 188
tctcaatagt gatgaggaag 20

<210> 189
<211> 20
<212> DNA

<213> H. sapiens
<220>

<400> 189

cttggagaag cccaaatacc 20
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<210> 190
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 190

tggtcaacct cgatcaggga

<210> 191
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 191

acagttgata gacatcataa

<210> 192
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 192

aatccacacc tcaggcagtt

<210> 193
<211> 20
<212> DNA

<213> H. sapiens
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-81-
<220>

<400> 193
gcaagtcctt tatggagaga 20

<210> 194
<211> 20
<212> DNA

<213> H. sapiens
<220>

<400> 194
catgcaagag cctttgtttg 20

<210> 195
<211> 20
<212> DNA

<213> H. sapiens
<220>
<400> 195

gggtccttaa ggtggcaagt 20

<210> 196
<211> 20
<212> DNA

<213> H. sapiens
<220>

<400> 196

ttctactgta cattgcatta 20



WO 2004/065620

<210> 197
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 197

caaagaacag tgcaaccctg

<210> 198
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 198
ttgacattca gatgattgtt

<210> 199
<211> 20
<212> DNA

<213> H. sapiens

<220>

<400> 199
ggtccttaag gtggcaagtce

<210> 200
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
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-83-
<223> Antisense Oligonucleotide
<221> misc_feature
<222> 1-20

<223> n = A,T,C or G

<400> 200
NNNNNNNnNnn nnnnnnnnnn 20
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