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MODULATION OF HUNTINGTIN INTERACTING PROTEIN 1 EXPRESSION

FIELD OF THE INVENTION

The present invention provides compositions and methods for modulating the
expression of huntingtin interacting protein 1. In particular, this invention relates to compounds,
particularly oligomeric compounds such as oligonucleotide compounds, which, in some
embodiments, hybridize with nucleic acid molecules encoding huntingtin interacting protein 1.
Such compounds are shown herein to modulate the expression of huntingtin interacting protein
1.

BACKGROUND OF THE INVENTION

Huntington’s disease is a debilitating condition characterized by shaky movements,
impaired cognitive and emotional functions and eventually leads to dementia and death.
Huntington’s disease is caused by the death of a specific group of nerve cells which subsequently
alters the brain’s ability to coordinate movement. This inherited neurological disease is caused
by the abnormal lengthening of a CAG repeat in the gene encoding the huntingtin protein,
resulting in long stretches of glutamine within the protein. Mutant huntingtin triggers apoptosis,
and one biochemical mechanism through which it does so involves several huntingtin interacting
proteins and the protein-cleaving enzymes called caspases. In normal nerve cells, huntingtin can
form a complex with several proteins, including huntingtin interacting protein 1 (also called
HIP1 and HIP-1), but the mutant huntingtin with a longer glutamine tract has a weaker
interaction with huntingtin interacting protein 1. Huntingtin interacting protein 1 instead interacts
with huntingtin interacting protein 1 protein interactor (HIPPI) and subsequently induces an
apoptotic cascade involving caspase-8 and caspase-3, caspases which have been implicated in
neuronal death (Davies and Ramsden, Mol. Pathol., 2001, 54, 409-413; and Mattson, Nature,
2002, 415, 377-379).

The gene encoding huntingtin interacting protein 1 was cloned in 1997 and is
ubiquitously expressed in different brain regions at low levels (Wanker et al., Hum. Mol. Genet.,
1997, 6, 487-495). vThe gene has been mapped close to the Elastin Locus on chromosome
7q11.23, a region which when deleted produces Williams-Beuren syndrome (Wedemeyer et al.,
Genomics, 1997, 46, 313-315). The genomic DNA gives rise to two alternative splice forms
termed HIP1-1 and HIP1-2 which differ in their 5-prime sequence (Chopra et al., Mamm.
Genome, 2000, 11, 1006-1015). Claimed and disclosed in PCT Publication WO 97/18825 is a
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cDNA molecule comprising the sequence of huntingtin interacting protein 1 (Kalchman and

Hayden, 1997).

Like HIPPI, huntingtin interacting protein 1 contains a psuedo-death effector domain
(DED). The DED is a small protein-protein interaction domain that facilitates the assembly of
protein components required for the execution of various cell-death pathways and is also found
in caspase-8. Overexpression of mutant huntingtin has been shown to induce apoptosis in a
caspase-8 dependent manner, and the heterodimer formed between huntingtin interacting protein
1 and HIPPI recruits and activates procaspase-8. Since huntingtin interacting protein 1 has a
higher affinity for HIPPI than mutant huntingtin, diseased brains contain higher levels of the
huntingtin interacting protein 1/ HIPPI complex, thereby initiating the apoptotic cascade and
suggesting a potential molecular basis for the pathogenesis of Huntington’s disease (Gervais et
al., Nat Cell Biol, 2002, 4, 95-105).

This toxic gain-of-function in Huntington’s disease resulting from abnormal interactions
between mutated huntingtin, huntingtin interacting protein 1, and HIPPI is only one role that
huntingtin interacting protein 1 holds. In normal cells, huntingtin interacting protein 1 binds to
clathrin and the clathrin adaptor protein 2 (AP2). Clathrin-mediated endocytosis is a major
pathway for internalization of macromolecules into the cytoplasm, thus huntingtin interacting
protein 1 is component of the endocytic machinery (Metzler et al., J. Biol. Chem., 2001, 276,
39271-39276; Mishra et al., J. Biol. Chem., 2001, 276, 46230-46236; Rao et al., Mol. Cell. Biol.,
2001, 21, 7796-7806; and Waelter et al., Hum. Mol. Genet., 2001, 10, 1807-1817).

Huntingtin interacting protein 1 may contribute to the pathogenesis of hematopoietic
malignancy. The fusion of the huntingtin interacting protein 1 gene to the platelet-derived
growth factor beta receptor (PDGFBR) gene arises via the t(5:7)(q33;q11.2) chromosomal
translocation and has been identified in leukemic cells of a patient with chronic myelomonocytic
leukemia (CMML) (Ross et al., Blood, 1998, 91, 4419-4426). The resultant protein is
constitutively tyrosine-phosphorylated and transforms the murine hematopoietic cell line Ba/F3
to interleukin-3-independent growth (Ross and Gilliland, J. Biol. Chem., 1999, 274, 22328-
22336). Furthermore, this fusion protein associates with SHIP1 preventing SHIP1 from binding
its substrates phosphatidylinositol-3,4,5-triphosphate and inositol-1,3,4,5-tetraphosphate, an
action that may alter the levels of these signal transduction molecules and resulting in activation
of cellular proliferation or survival (Saint-Dic et al., J. Biol. Chem., 2001, 276, 21192-21 198).

Currently, there are no known therapeutic agents that effectively inhibit the synthesis of
huntingtin interacting protein 1. To date, investigative strategies aimed at modulating huntingtin

interacting protein 1 function have involved the use of inactive mutants to elucidate the role of
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the DED (Hackam et al., J. Biol. Chem., 2000, 275, 41299-41308), regions required for

transforming Ba/F3 cells (Ross and Gilliland, J. Biol. Chem., 1999, 274, 22328-22336), and
regions required for binding clathrin and AP2 and effecting endocytosis (Metzler et al., J. Biol.
Chem., 2001, 276, 39271-39276; and Waelter et al., Hum. Mol. Genet., 2001, 10, 1807-1817). In
addition, mice with targeted deletions of huntingtin interacting protein 1 develop normally into
adulthood, but have increased apoptosis of postmeiotic spermatids, indicating that huntingtin
interacting protein 1 is required for differentiation, proliferation, or survival of spermatogenic
progenitors (Rao et al., Mol. Cell. Biol., 2001, 21, 7796-7806).

Consequently, there remains a long felt need for agents capable of effectively inhibiting
huntingtin interacting protein 1 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 huntingtin interacting protein 1
expression.

The present invention provides compositions and methods for modulating huntingtin

interacting protein 1 expression.

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 huntingtin interacting protein
1, and which modulate the expression of huntingtin interacting protein 1. Pharmaceutical and
other compositions comprising the compounds of the invention are also provided. Further
provided are methods of screening for modulators of huntingtin interacting protein 1 and
methods of modulating the expression of huntingtin interacting protein 1 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 huntingtin
interacting protein 1 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
The present invention employs compounds, including oligomers such as

oligonucleotides and similar species for use in modulating the function or effect of nucleic acid
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molecules encoding huntingtin interacting protein 1. This is accomplished by providing

oligonucleotides that specifically hybridize with one or more nucleic acid molecules encoding
huntingtin interacting protein 1. As used herein, the terms “target nucleic acid” and “nucleic acid
molecule encoding huntingtin interacting protein 1’ have been used for convenience to
encompass DNA encoding huntingtin interacting protein 1, 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
referred to as “antisense.” Consequently, a mechanism believed to be included in the practice of
some 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. In this regard, specific nucleic acid molecules and their functions can be
targeted for such antisense inhibition.

The functions of DNA to be interfered with include, but are not limied to, replication
and transcription. Replication and transcription, for example, can be from an endogenous cellular
template, a vector, a plasmid construct or otherwise. Functions of RNA to be interfered with also
include functions such as, for example, 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 result of such interference with target nucleic acid function is
modulation of the expression of huntingtin interacting protein 1. 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 a desired form of modulation of expression and mRNA is often
a desired target nucleic acid.

In the context of this invention, “hybridization” means the pairing of complementary
strands of oligomeric compounds. In the present invention, one 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 that
pair through the formation of hydrogen bonds. Hybridization can occur under varying

circumstances.
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The compounds of the invention are 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. In some embodiments, there may be a sufficient degree of
complementarity to avoid non-specific binding of the 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 hydrogen bonding with a nucleobase at
a certain position of a target nucleic acid, the 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 a 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).
The compounds of the present invention can comprise at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, or at least 99% sequence complementarity to a target
region within the target nucleic acid sequence to which they are targeted. For example, a

compound in which 18 of 20 nucleobases of the compound are complementary to a target region,
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and would therefore specifically hybridize, would represent 90 percent complementarity. In this

example, the remaining noncomplementary nucleobases may be clustered or interspersed with
complementary nucleobases and need not be contiguous to each other or to complementary
nucleobases. As such, a 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 fall within the scope of the present invention. Percent complementarity of a
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; and Zhang and Madden, Genome Res., 1997,
7, 649-656).

Percent homology, sequence identity or complementarity, can be determined by, for
example, the Gap program (Wisconsin Sequence Analysis Package, Version 8 for Unix, Genetics
Computer Group, University Research Park, Madison WI), using default settings, which uses the
algorithm of Smith and Waterman (Adv. Appl. Math., 1981, 2, 482-489). In some embodiments,
homology, sequence identity or complementarity, between the oligomeric compound and target
is between about 50% to about 60%, between about 60% to about 70%, between about 70% and
about 80%, or between about 80% and about 90%. In other embodiments, homology, sequence
identity or complementarity, is about 90%, about 92%, about 94%, about 95%, about 96%, about
97%., about 98%, or about 99%.

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 that
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 RNAse 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
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.
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While one form of an 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
(RNAL1). 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 dsSRNAs which are the
potent inducers of RNAI (Tijsterman et al., Science, 2002, 295, 694-697).

The oligonucleotides of the present invention also include variants in which a different
base is present at one or more of the nucleotide positions in the oligonucleotide. For example, if
the first nucleotide is an adenosine, variants may be produced which contain thymidine,
guanosine or cytidine at this position. This may be done at any of the positions of the
oligonucleotide. These oligonucleotides are then tested using the methods described herein to
determine their ability to inhibit expression of huntingtin interacting protein 1 mRNA.

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 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 that function similarly. Such modified or substituted oligonucleotides are often
favorable 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.
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While oligonucleotides are one 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 can 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 nucleobases in length.

In one 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, 39, 40,
41,42,43, 44, 45, 46, 47, 48, 49, or 50 nucleobases in length.

In another 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,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleobases in length.

In other embodiments, the compounds are oligonucleotides from about 12 to about 50
nucleobases or 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 compounds are considered to be
suitable compounds as well.

Exemplary compounds include oligonucleotide sequences that comprise at least the 8
consecutive nucleobases from the 5’-terminus of one of the illustrative compounds (the
remaining nucleobases being a consecutive stretch of the same oligonucleotide beginning
immediately upstream of the 5’-terminus of the compound that is specifically hybridizable to the
target nucleic acid and continuing until the oligonucleotide contains about 8 to about 80
nucleobases). Similarly, compounds are represented by oligonucleotide sequences that comprise
at least the § consecutive nucleobases from the 3’-terminus of one of the illustrative compounds
(the remaining nucleobases being a consecutive stretch of the same oligonucleotide beginning
immediately downstream of the 3’-terminus of the compound that is specifically hybridizable to
the target nucleic acid and continuing until the oligonucleotide contains about 8 to about 80
nucleobases). One having skill in the art armed with the compounds illustrated herein will be

able, without undue experimentation, to identify additional compounds.
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“Targeting” a compound to a particular nucleic acid molecule, in the context of this

invention, can be a multistep process. The process can begin 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 molecule encodes huntingtin interacting protein 1.

The targeting process can also include 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
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 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 ix vivo to initiate translation of an
mRNA transcribed from a gene encoding huntingtin interacting protein 1, 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
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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 regions which may be targeted effectively with the
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
suitable 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 mRNA 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. The 5' cap region can be targeted.

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 mRNA sequence. Targeting splice sites, i.e., 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 suitable 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
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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
unique 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 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 suitable target nucleic acids.

Locations on the target nucleic acid to which the compounds hybridize are hereinbelow
referred to as “suitable target segments.” As used herein, the term “suitable target segment” is
defined as at least an 8-nucleobase pbrtion of a target region to which an active 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 particular suitable 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 suitable target segments may
be identified by one having ordinary skill.

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

The oligomeric compounds are also targeted to or not targeted to regions of the target
nucleobase sequence (e.g., such as those disclosed in Example 13) comprising nucleobases 1-50,
51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351-400, 401-450, 451-500, 501-550,
551-600, 601-650, 651-700, 701-750, 751-800, 801-850, 851-900, 901-950, 951-1000, 1001-
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1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-

1450, 1451-1500, 1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-
1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 2051-2100, 2101-2150, 2151-2200, 2201-
2250, 2251-2300, 2301-2350, 2351-2400, 2401-2450, 2451-2500, 2501-2550, 2551-2600, 2601-
2650, 2651-2700, 2701-2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-
3050, 3051-3100, 3101-3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-
3450, 3451-3500, 3501-3550, 3551-3600, 3601-3650, 3751-3700, 3701-3750, 3751-3800, 3801-
3850, 3851-3900, 3901-3950, 3951-4000, 4001-4050, 4051-4100, 4101-4150, 4151-4200, 4201-
4250, 4251-4300, 4301-4350, 4351-4400, 4401-4450, 4451-4500, 4501-4550, 4551-4600, 4601-
4650, 4751-4700, 4701-4750, 4751-4800, 4801-4850, 4851-4900, 4901-4950, 4951-5000, 5001-
5050, 5051-5100, 5101-5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-
5450, 5451-5500, 5501-5550, 5551-5600, 5601-5650, 5751-5700, 5701-5750, 5751-5800, 5801-
5850, 5851-5900, 5901-5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-6200, 6201-
6250, 6251-6300, 6301-6350, 6351-6400, 6401-6450, 6451-6500, 6501-6550, 6551-6600, or
6601-6626, or any combination thereof,

In a further embodiment, the “suitable target segments” identified herein may be
employed in a screen for additional compounds that modulate the expression of huntingtin
interacting protein 1. “Modulators™ are those compounds that decrease or increase the expression
of a nucleic acid molecule encoding huntingtin interacting protein 1 and which comprise at least
an 8-nucleobase portion which is complementary to a suitable target segment. The screening
method can comprise, for example, the steps of contacting a target segment of a nucleic acid
molecule encoding huntingtin interacting protein 1 with one or more candidate modulators, and
selecting for one or more candidate modulators which decrease or increase the expression of a
nucleic acid molecule encoding huntingtin interacting protein 1. 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 huntingtin interacting protein 1,
the modulator may then be employed in further investigative studies of the function of huntingtin
interacting protein 1, or for use as a research, diagnostic, or therapeutic agent in accordance with
the present invention.

The suitable target segments of the present invention may be also be combined with
their respective complementary 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
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to chemical modifications (Fire et al., Nature, 1998, 391, 806-811; Timmons and F ire, 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; and Elbashir 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
and suitable target segments identified herein in drug discovery efforts to elucidate relationships
that exist between huntingtin interacting protein 1 and a disease state, phenotype, or condition.
These methods include, for example, detecting or modulating huntingtin interacting protein 1
comprising contacting a sample, tissue, cell, or organism with the compounds of the present
invention, measuring the nugleic acid or protein level of huntingtin interacting protein 1 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.

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 portioﬁ or the entire complement of
genes expressed within cells and tissues.

As one nonlimiting example, expression patterns within cells or tissues treated with one
or more compounds are compared to control cells or tissues not treated with 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,
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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 that 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. S. 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 (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 huntingtin interacting protein 1. For example,
oligonucleotides that are shown to hybridize with such efficiency and under such conditions as
disclosed herein as to be effective huntingtin interacting protein 1 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 huntingtin interacting protein 1 and in the amplification of said nucleic acid
molecules for detection or for use in further studies of huntingtin interacting protein 1.
Hybridization of the antisense oligonucleotides, particularly the primers and probes, of the
invention with a nucleic acid encoding huntingtin interacting protein 1 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 huntingtin interacting protein 1 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
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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 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 huntingtin interacting protein 1 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 huntingtin interacting protein 1
inhibitor. The huntingtin interacting protein 1 inhibitors of the present invention effectively
inhibit the activity of the huntingtin interacting protein 1 protein or inhibit the expression of the
huntingtin interacting protein 1 protein. In one embodiment, the activity or expression of
huntingtin interacting protein 1 (protein and/or mRNA) in an animal is inhibited by at least 10%,
by at least 20%, by at least 25%, by at least 30%, by at least 40%, by at least 50%, by at least
60%, by at least 70%, by at least 75%, by at least 80%, by at least 85%, by at least 90%, by at
least 95%, by at least 98%, by at least 99%, or by 100%.

For example, the reduction of the expression of huntingtin interacting protein 1 may be
measured in serum, adipose tissue, liver or any other body fluid, tissue or organ of the animal. In
some embodiments, the cells contained within said fluids, tissues or organs being analyzed
contain a nucleic acid molecule encoding huntingtin interacting protein 1 protein and/or the
huntingtin interacting protein 1 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 invention may also be useful prophylactically.

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 or5
hydroxyl moiety of the sugar. In 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 favorable. In addition, linear compounds may have
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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 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 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.

Modified oligonucleotide backbones containing a phosphorus atom therein include, for
example, phosphorothioates, chiral phosphorothioates, phosphorodithioates, 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 boranophosphates 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. 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,
3,399,676; 5,405,939; 5,453,496; 5,455,233; 5,466,677; 5,476,925; 5,519,126; 5,536,821,
3,541,306; 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 herein incorporated by reference.

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

heteroatom and alkyl or cycloalkyl internucleoside linkages, or one or more short chain
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heteroatomic 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;
3,608,046; 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 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 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.

In some embodiments of the invention are oligonucleotides with phosphorothioate
backbones and oligonucleosides with heteroatom backbones, and in particular -CH,-NH-O-CH,-,
-CH,-N(CH3)-O-CH;- (known as a methylene (methylimino) or MMI backbone), -CH,-O-
N(CH;)-CH,-, -CH>-N(CH;)-N(CH3)-CH,- and -O-N(CH3;)-CH,-CH,- (wherein the native
phosphodiester backbone is represented as -0-P-O-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
suitable are oligonucleotides having morpholino backbone structures of the above-referenced
U.S. patent 5,034,506.
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Modified sugars

Modified oligonutleotides may also contain one or more substituted sugar moieties.
Oligonucleotides comprise one of the following at the 2' position: OH; F; O-, S-, or N-alkyl; O-,
S-, or N-alkenyl; O-, 8- or N-alkynyl; or O-alkyl-O-alkyl, wherein the alkyl, alkenyl and alkynyl
may be substituted or unsubstituted C; to Cyg alkyl or C, to Cy alkenyl and alkynyl. Particular
moieties also include O[(CH;),0],CH3, O(CH;),OCHj, O(CH3),NH,, O(CH,),CH3,
O(CH;),ONH,, and O(CH,),ON[(CH>),CH3],, where n and m are from 1 to about 10. Other
oligonucleotides comprise one of the following at the 2 position: C; to C1o lower alkyl,
substituted lower alkyl, alkenyl, alkynyl, alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH;,
OCN, Cl, Br, CN, CF3, OCF3, SOCH3;, SO,CH3, ONO,, NO,, N3, NH,, heterocycloalkyl,
heterocycloalkaryl, aminoalkylamino, 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. Another modification includes
2-methoxyethoxy (2'-O-CH,CH,OCH3, also known as 2'-O-(2-methoxyethyl) or 2'-MOE)
(Martin et al., Helv. Chim. Acta, 1995, 78, 486-504) i.e., an alkoxyalkoxy group. Another
modification includes 2’-dimethylaminooxyethoxy, i.e., a O(CH;),ON(CH;), group, also known
as 2'-DMAOE, as described in examples hereinbelow, and 2'-dimethylaminoethoxyethoxy (also
known in the art as 2'-O-dimethyl-amino-ethoxy-ethyl or 2'-DMAEOE), i.e., 2'-0-CH,-O-CH,-
N(CHjs),, also described in examples hereinbelow.

Other modifications include 2'-methoxy (2'-O-CHj), 2'-aminopropoxy (2'-
OCH,CH,CH,NHy), 2"-allyl (2'-CH,-CH=CH,), 2'-O-allyl (2'-O-CH,-CH=CHy,) and 2'-fluoro
(2'-F). The 2'-modification may be in the arabino (up) position or ribo (down) position. One 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 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; 5,1 18,800; 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.
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Another 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 includé 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, S-propynyl (-C=C-CHj3) uracil and cytosine and other
alkynyl derivatives of pyrimidine bases, 6-azo uracil, cytosine and thymine, 5-uracil
(pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-
substituted adenines and guanines, 5-halo particularly 5-bromo, S-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. Additional 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-aminoethoxy)-H-pyrimido[5,4-b][1,4]benzoxazin-
2(3H)-one), carbazole cytidine (2H-pyrimido[4,5-b]indol-2-one), pyridoindole cytidine (H-
pyrido[3',2":4,5]pyrrolo[2,3-d]pyrimidin-2-one). Modified nucleobases may also include those in
which the purine or pyrimidine base is replaced with other heterocycles, for example 7-deaza-
adenine, 7-deazaguanosine, 2-aminopyridine and 2-pyridone. Additional 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



WO 2004/043394 PCT/US2003/035903

-20-
substituted purines, including 2-aminopropyladenine, 5-propynyluracil and 5-propynylcytosine.

5-methylcytosine substitutions have been shown to increase nucleic acid duplex stability by 0.6-
1.2 °C and are presently suitable 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 moieties 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 pharmaco-
dynamic 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, fluoresceins, thodamines, coumarins,
and dyes. Groups that enhance the pharmacodynamic properties, in the context of this invention,
include groups that improve uptake, enhance resistance to degradation, and/or strengthen
sequence-specific hybridization with the target nucleic acid. Groups that enhance the pharmaco-
kinetic 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/US92/09196, 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
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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-triiodobenzoic 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 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 that 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, 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
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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.

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, 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 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.

The term “pharmaceutically acceptable salts” refers to physiologically and
pharmaceutically acceptable salts of the 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, suitable 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.
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The present invention also includes pharmaceutical compositions and formulations that

include the 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'-O-
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 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-aqueous or mixed media. Aqueous suspensions may further contain
substances that 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 that may be present as a
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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
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 that 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.

In one embodiment, the present invention employs various penetration enhancers to
affect 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.
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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. Suitable lipids and liposomes include
neutral (e.g. dioleoylphosphatidyl DOPE ethanolamine, dimyristoylphosphatidyl choline DMPC,
distearolyphosphatidy! 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. 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 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. Oral formulations are those in which
oligonucleotides of the invention are administered in conjunction with one or more penetration
enhancers surfactants and chelators. Surfactants include fatty acids and/or esters or salts thereof,
bile acids and/or salts thereof. 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 suitable are
combinations of penetration enhancers, for example, fatty acids/salts in combination with bile
acids/salts. A particularly suitable 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.

Compositions and formulations for parenteral, intrathecal or intraventricular

administration may include sterile aqueous solutions which may also contain buffers, diluents
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and other suitable additives such as, but not limited to, penetration enhancers, carrier compounds

and other pharmaceutically acceptable carriers or excipients.

Certain embodiments of the invention provide pharmaceutical compositions containing
one or more oligomeric compounds and one or more other chemotherapeutic agents that 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
arabinoside, 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, S-azacytidine, hydroxyurea, deoxycoformycin, 4-
hydroxyperoxycyclophosphoramide, 5-fluorouracil (5-FU), 5-fluorodeoxyuridine (5-FUdR),
methotrexate (MTX), colchicine, taxol, vincristine, vinblastine, etoposide (VP-16), trimetrexate,
irinotecan, topotecan, gemcitabine, teniposide, 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 oligonucleotide for a period of
time followed by MTX and oligonucleotide), 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-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 compounds targeted to a second nucleic acid target. Alternatively, compositions
of the invention may contain two or more compounds targeted to different regions of the same
nucleic acid target. Numerous examples of compounds are known in the art. Two or more
combined compounds may be used together or sequentially.

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.
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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 ECsgs found to
be effective in in vitro and in vivo animal models. In general, dosage is from 0.01 pg 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 pg 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 embodiments, the following examples serve only to illustrate the invention and are
not intended to limit the same. Each of the references, patents, international publications,
GenBank accession numbers, and the like recited in the present application are incoporated

herein by reference in its entirety.

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'-O-Dimethoxytrityl-
thymidine intermediate for 5-methyl dC amidite, 5'-O-Dimethoxytrityl-2'-deoxy-5-
methyleytidine intermediate for 5-methyl-dC amidite, 5'-O-Dimethoxytrityl-2'-deoxy-N4-
benzoyl-5-methylcytidine penultimate intermediate for 5-methyl dC amidite, [5'-O-(4,4'-
Dimethoxytriphenylmethyl)-2‘-deoxy-N4-benzoyl-5-methylcytidin-3‘-0—y1]-2-cyanoethyl-N,N—
diisopropylphosphoramidite (5-methyl dC amidite), 2’-Fluorodeoxyadenosine, 2’-
Fluorodeoxyguanosine, 2’-Fluorouridine, 2’-Fluorodeoxycytidine, 2’-O-(2-Methoxyethyl)
modified amidites, 2'-O-(2-methoxyethyl)-5-methyluridine intermediate, 5'-O-DMT-2'-O-(2-
methoxyethyl)-5-methyluridine penultimate intermediate, [5'-O-(4,4'-
Dimethoxytriphenylmethyl)-2'-O-(2-methoxyethyl)-5-methyluridin-3'-0-yl]-2-cyanoethyl-N, N-
diisopropylphosphoramidite (MOE T amidite), 5'-O-Dimethoxytrityl-2'-O-(2-methoxyethyl)-5-
methylcytidine intermediate, 5'-O-dimethoxytrityl-2'-O-(2-methoxyethyl)-N*-benzoyl-5-methyl-
cytidine penultimate intermediate, [5'-0-(4,4'-Dimethoxytriphenylmethyl)-2'-O-(2-
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methoxyethyl)-N*-benzoyl-5-methylcytidin-3 '-0-yl]-2-cyanoethyl-N, N-

diisopropylphosphoramidite (MOE 5-Me-C amidite), [5'-O-(4,4'-Dimethoxytriphenylmethyl)-2'-
0—(2-methoxyethy1)-N6-benzoy1adenosin-3'-0—yl]-2-cyanoethy1—]\/',N-
diisopropylphosphoramidite (MOE A amdite), [5'-O-(4,4'-Dimethoxytriphenylmethyl)-2'-O-(2-
methoxyethyl)-N4-isobutyrylguanosin—3'-O-yl] -2-cyanoethyl-N, N-diisopropylphosphoramidite
(MOE G amidite), 2’-O-(Aminooxyethyl) nucleoside amidites and 2’-O-(dimethylaminooxy-
ethyl) nucleoside amidites, 2'-(Dimethylaminooxyethoxy) nucleoside amidites, 5'-O-tert-
Butyldiphenylsilyl-02-2'-anhydro-5-methyluridine , 5'-O-tert-Butyldiphenylsilyl-2'-O-(2-
hydroxyethyl)-5-methyluridine, 2'-O-([2-phthalimidoxy)ethyl]-5'-t-butyldiphenylsilyl-5-
methyluridine , 5'-O-fert-butyldiphenylsilyl-2'-O-[(2-formadoximinooxy)ethyl]-5-methyluridine,
5'-O-tert-Butyldiphenylsilyl-2'-O-[N,N dimethylaminooxyethyl]-5-methyluridine, 2'-O-
(dimethylaminooxyethyl)-5-methyluridine, 5 '-O-DMT-2'-0O-(dimethylaminooxyethyl)-5-
methyluridine, 5'-O-DMT-2'-0-(2-N,N-dimethylaminooxyethyl)-5-methyluridine-3'-[(2-
cyanoethyl)-N,N-diisopropylphosphoramidite], 2'-(Aminooxyethoxy) nucleoside amidites, N2-
isobutyry1-6-0-diphenylcarbamoyl-2'—0-(2-ethy1acetyl)-5'-0-(4,4'-dimethoxytrityl) guanosine-3'-
[(2-cyanoethyl)-N,N-diisopropylphosphoramidite], 2'-dimethylaminoethoxyethoxy (2'-
DMAEQOE) nucleoside amidites, 2-0-[2(2-N,N-dimethylaminoethoxy)ethyl]-5-methyl uridine,
5'-O-dimethoxytrityl-2'-O-[2(2-N,N-dimethylaminoethoxy)-ethyl)]-5-methyl uridine and 5'-O-
Dimethoxytrityl-Z’-O-[2(2-N,N—dimethylaminoethoxy)-ethyl)]-S-methyl uridine-3'-O-
(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 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.

Phosphorothioates (P=S) are synthesized similar to phosphodiester oligonucleotides
with the following exceptions: thiation was effected by utilizing a 10% w/v solution of 3,H-1,2-

benzodithiole-3-one 1,1-dioxide in acetonitrile for the oxidation of the phosphite linkages. The
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thiation reaction step time was increased to 180 sec and preceded by the normal capping step.

After cleavage from the CPG column and deblocking in concentrated ammonium hydroxide at
55°C (12-16 hr), the oligonucleotides were recovered by precipitating with >3 volumes of
ethanol from a 1 M NH4OAc solution. Phosphinate oligonucleotides are prepared as described in
U.S. Patent 5,508,270, 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 oligonucleotides 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.

Alkylphosphonothioate oligonucleotides are prepared as described in published PCT
applications PCT/US94/00902 and PCT/US93/06976 (published as WO 94/17093 and WO
94/02499, respectively), 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 prepared 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 oligonucleosides, also
identified as MDH linked oligonucleosides, and methylenecarbonylamino linked
oligonucleosides, also identified as amide-3 linked oligonucleosides, and
methyleneaminocarbonyl linked oligonucleosides, also identified as amide-4 linked oligonucleo-
sides, as well as mixed backbone compounds having, for instance, alternating MMI and P=0 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 2°-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 5 "-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
5"-silyl group is cleaved 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 that 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
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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 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; and 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 pul of each of the complementary strands of RNA
oligonucleotides (50 tM 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 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” or gapped
oligonucleotides. Oligonucleotides of the second type are also known in the art as “hemimers” or

“wingmers.”
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[2'-O-Me]--[2'-deoxy]--[2'-O-Me] Chimeric Phosphorothioate Oligonucleotides

Chimeric oligonucleotides having 2'-O-alkyl phosphorothioate and 2'-deoxy
phosphorothioate oligonucleotide 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'"-dimethoxytrityl-3'-O-phosphoramidite for the DNA
portion and 5'-dimethoxytrityl-2'-O-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'-O-methyl-3'-O-phosphoramidite. The fully protected
oligonucleotide is cleaved from the support and deprotected in concentrated ammonia (NH4OH)
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'-O-(2-Methoxyethyl)]--[2'-deoxy]--[2'-O-(Methoxyethyl)] Chimeric

Phosphorothioate Oligonucleotides

[2'-O-(2-methoxyethyl)]--[2'-deoxy]--[-2'-O-(methoxyethyl)] chimeric phosphorothioate
oligonucleotides were prepared as per the procedure above for the 2°-O-methyl chimeric
oligonucleotide, with the substitution of 2’-O-(methoxyethyl) amidites for the 2’-O-methyl
amidites.

[2'-O-(2-Methoxyethyl)Phosphodiester]--[2'-deoxy Phosphorothioate]--[2'-O-(2-

Methoxyethyl) Phosphodiester] Chimeric Oligonucleotides

[2'-O-(2-methoxyethyl phosphodiester]--[2'-deoxy phosphorothioate]--[2'-O-
(methoxyethyl) phosphodiester] chimeric oligonucleotides are prepared as per the above
procedure for the 2°-O-methyl chimeric oligonucleotide with the substitution of 2°-O-
(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 phosphorothioate 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 Huntingtin

Interacting Protein 1
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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 huntingtin interacting protein 1. The nucleobase sequence of the antisense strand of the
duplex comprises at least an 8-nucleobase 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 (SEQ ID NO:166) and having a two-nucleobase overhang of
deoxythymidine(dT) would have the following structure:

cgagaggcggacgggaccgTT (SEQIDNO:167)  Antisense Strand
RN ERRREN

TTgctctcecgectgecctgge (SEQID NO:168)  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 pM. Once diluted, 30 pL of each strand is combined with 15 pL 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 2 mM magnesium acetate. The final volume is 75 pL. 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 dsSRNA duplexes are used in experimentation.
The ﬁnal concentration of the dSRNA duplex is 20 pM. This solution can be stored frozen (at,
for example, -20°C) and freeze-thawed up to 5 times.

Once prepared, the duplexed antisense compounds are evaluated for their ability to
modulate huntingtin interacting protein 1 expression.

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 pg/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.
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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 NH;OAc with >3 volumes of ethanol.
Synthesized oligonucleotides were analyzed by electrospray mass spectroscopy (molecular
weight determination) and by capillary gel electrophoresis and judged to be at least 70% full
length material. The relative amounts of phosphorothioate and phosphodiester linkages obtained
in the synthesis was determined by the ratio of correct molecular weight relative to the —16 amu
product (+/-32 +/-48). For some studies oligonucleotides were purified by HPLC, as described
by Chiang et al., J. Biol. Chem. 1991, 266, 18162-18171. Results obtained with HPLC-purified

material were similar to those obtained with non-HPLC purified material.

Example 7: Oligonucleotide Synthesis - 96 Well Plate Format

Oligonucleotides were synthesized via solid phase P(IIT) 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
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the master plate using single and 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 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
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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.

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 uL 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:2) which is targeted to human Jun-N-terminal
kinase-2 (JNK2). Both controls are 2'-O-methoxyethyl gapmers (2'-O-methoxyethyls shown in
bold) with a phosphorothioate 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), INK2 (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. If 80% inhibition is not achieved,
the lowest concentration of positive control oligonucleotide that results in 60% inhibition of ¢-H-
ras, JINK2 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 huntingtin interacting protein 1
expression
Antisense modulation of huntingtin interacting protein 1 expression can be assayed in a

variety of ways known in the art. For example, huntingtin interacting protein 1 mRNA levels can
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be quantitated by, e.g., Northern blot analysis, competitive polymerase chain reaction (PCR), or

real-time PCR (RT-PCR). Real-time quantitative PCR is presently favorable. RNA analysis can
be performed on total cellular RNA or poly(A)+ mRNA. A 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 huntingtin interacting protein 1 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 huntingtin interacting protein 1 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 huntingtin
interacting protein 1 inhibitors
Phenotypic assays

Once huntingtin interacting protein 1 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 investigate the role and/or association of huntingtin interacting protein
1 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, LL.C, 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).
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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 huntingtin interacting protein 1 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.

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
huntingtin interacting protein 1 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 7/n 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 huntingtin interacting protein 1 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 huntingtin interacting protein 1 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 huntingtin interacting protein 1 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 huntingtin interacting protein 1 or
huntingtin interacting protein 1 protein levels in body fluids, tissues or organs compared to pre-

treatment levels. Other measurements include, but are not limited to, indices of the disease state
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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 huntingtin interacting protein 1 inhibitor
treatment. In general, the volunteers treated with placebo have little or no response to treatment,
whereas the volunteers treated with the huntingtin interacting protein 1 inhibitor show positive

trends in their disease state or condition index at the conclusion of the study.

Example 12: RNA Isolation
Poly(4)+ 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-HCI, pH 7.6, 1 mM EDTA, 0.5 M NacCl,
0.5% NP-40, 20 mM vanadyl-ribonucleoside complex) was added to each well, the plate was
gently agitated and then incubated at room temperature for five minutes. 55 uL 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-
HClpH 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 pL cold PBS. 150 pL Buffer RLT was added to each well and the plate vigorously
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agitated for 20 seconds. 150 uL 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 QTAVAC™ 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 uL of Buffer RW1 was added to each well of the
RNEASY 96™ plate and the vacuum was applied for 2 minutes. 1 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 QTAVAC™ manifold fitted with a collection tube
rack containing 1.2 mL collection tubes. RNA was then eluted by pipetting 140 uLL 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 huntingtin interacting protein 1
mRNA Levels

Quantitation of huntingtin interacting protein 1 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 that 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 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
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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 Taq polymerase. During the extension phase of the PCR amplification
cycle, cleavage of the probe by Taq 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 intervals 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 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 uL. PCR cocktail (2.5x PCR buffer minus MgCl, 6.6
mM MgCly, 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® Tagq, 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® Taq, 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
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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 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
uL 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 huntingtin interacting protein 1 were designed to
hybridize to a human huntingtin interacting protein 1 sequence, using published sequence
information (GenBank accession number NM_005338.3, incorporated herein as SEQ ID NO:4).
For human huntingtin interacting protein 1 the PCR primers were:

forward primer: TGACCGAGGCCTGTAAGCA (SEQ ID NO:5)

reverse primer: TTCTCAAGGCTTCCCTCTTCCT (SEQ ID NO:6)
and the PCR probe was:

FAM-TGGCAGGGAAACCCTCGCCTACC-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.

Example 14: Northern blot analysis of huntingtin interacting protein 1 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
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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 huntingtin interacting protein 1, a human huntingtin interacting protein
1 specific probe was prepared by PCR using the forward primer TGACCGAGGCCTGTAAGCA
(SEQ ID NO:5) and the reverse primer TTCTCAAGGCTTCCCTCTTCCT (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).

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 huntingtin interacting protein 1 expression by
chimeric phosphorothioate oligonucleotides having 2'-MOE wings zimd a deoxy gap

In accordance with the present invention, a series of antisense compounds were
designed to target different regions of the human huntingtin interacting protein 1 RNA, using
published sequences (GenBank accession number NM_005338.3, incorporated herein as SEQ ID
NO:4, the complement of nucleotides 2843247 to 2908700 of the sequence with GenBank
accession number NT_007867.8, representing a genomic sequence, incorporated herein as SEQ
ID NO:11). 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 huntingtin interacting
protein 1 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.”
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Table 1
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Inhibition of human huntingtin interacting protein 1 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 |SEQIDNO
NO
251581 5'UTR 4 6 _cgtattaatggccttattga 82 14 1
251582 5'UTR 4 11 tcetgegtattaatggectt 84 15 1
251583 5'UTR 4 16 ccacttcctgegtattaatg 90 16 1
251584 |Start Codon 4 237 catcctgctcatgtcactca 97 17 1
251585 |Start Codon 4 243 geeccacatectgeteatgt 92 18 1
251586 Coding 4 248 aggtggccccacatcetget 87 19 1
251587 | Coding 4 253 cgctecaggtggccccacatc 75 20 1
251588 | Coding 4 260 tacccctegeteaggtggce 88 21 1
251589 | Coding 4 322 ttttggtatagtactccate 73 22 1
251590 | Coding 4 327 ggoatttttggtoteetact 57 23 1
251591 | Coding 4 332 aacctgggatttitgototg 70 24 1
251592 | Coding 4 378 tccagectegtecagetgge 85 25 1
251593 | Coding 4 408 taactggaaaaagttgtica 74 26 1
251594 | Coding 4 653 aactgctccatgaageggtc 0 27 1
251595 | Coding 4 674 aacagatctttcaactttgt 71 28 1
251596 | Coding 4 857 tccatgaggteatceticte 78 29 1
251597 | Coding 4 862 ccatgtccatgaggtcatce 78 30 1
251598 Coding 4 902 tcatcaaacttgttgtcaaa 93 31 1
251599 | Coding 4 1025 tgtgecttcaatccactgat 89 32 1
251600 | Coding 4 1322 ttcttccgcageaggtcage 81 33 1
251601 Coding 4 1343 acctgtttggtcacctetge 80 34 1
251602 | Coding 4 1524 caggctgecttgcagaacct 77 35 1
251603 | Coding 4 1901 gggcaggecagatactggct 66 36 1
251604 | Coding 4 1906 cttctgggcaggccagatac 53 37 1
251605 | Coding 4 2044 tgceatactgcttacaggec 77 38 1
251606 | Coding 4 2085 tcectettcetccagggagg 88 39 1
251607 | Coding 4 2161 gecaggagcetcetcgeogatg 21 40 1
251608 | Coding 4 2427 ggatgctgtacccetgeege 89 41 1
251609 | Coding 4 2526 agctgcatccaccatgacag 75 42 1
251610 | Coding 4 2616 tgcagccacaagetgggctg 62 43 1
251611 Coding 4 2673 agaggcctgetgeagetggg 47 44 1
251612 | Coding 4 2678 cecegagaggcectgetgeag 90 45 1
251613 | Coding 4 2683 tcactcecegagaggectge 94 46 1
251614 | Coding 4 2688 ctggttcactcccegagagg 89 47 1
251615 | Coding 4 2693 gtggcctggticactceecg 88 48 1
251616 | Coding 4 2723 ccggaaatggtigaggccac 78 49 1
251617 | Coding 4 2728 atttgccggaaatggitgag 48 50 1
251618 | Coding 4 2771 gtcatgettgagaagtccat 87 51 1
251619 | Coding 4 2916 ticticccageccteageaa 95 52 1
251620 [Stop Codon 4 2986 gegtgtigatttgactctat 75 53 1
251621 3'UTR 4 3099 tcggcactgggtaatggcag 85 54 1
251622 3'UTR 4 3219 ggcagcactggecagectgg 87 55 1
251623 3'UTR 4 3339 tectetattaaggataceca 97 56 1
251624 | 3'UTR 4 3446 tgctcacaagtttgtgcaaa 81 57 1
251625 3'UTR 4 3797 tgaccctggageatggactg 88 58 1
251626 3'UTR 4 3854 aaaggcactcactctccttc 92 59 1
251627 3'UTR 4 4038 ggacagitcattccggcagg 83 60 1
251628 | 3'UTR 4 4142 tcaagaggatgccaaggeag 91 61 1
251629 | 3'UTR 4 4230 ccaagtatagggticttcce 92 62 1
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251630 3'UTR 4 4304 tgattgctccaageatetct 91 63 1
251631 3'UTR 4 4312 tgaagttctgattgctccaa 89 64 1
251632 3'UTR 4 4444 ctgacccaagagctccaaat 91 65 1
251633 3'UTR 4 4491 tggctgaaaggagttgsage 75 66 1
251634 3'UTR 4 4551 agctgttcatgtgeccictg 83 67 1
251635 | 3UTR 4 4624 gatcagaaggtcacttaaat 78 68 1
251636 3'UTR 4 4736 ccgicatgiagcaaaaccta 92 69 1
251637 3'UTR 4 4749 gaagtctcacaacccgtcat 94 70 1
251638 3'UTR 4 4818 atgcacagagagggagtteg 78 71 1
251639 3'UTR 4 4890 atggaggtcacacgtctgag 93 72 1
251640 3UTR 4 5928 gettctttttagagacagga 94 73 1
251641 3'UTR 4 6016 acactgaattagcctctget 92 74 1
251642 3'UTR 4 6085 gggtagecatictaatctga 88 75 1
251643 3'UTR 4 6190 ttaagatgtgaticccgttt 89 76 1
251644 3'UTR 4 6243 cactagtgatgctcagtgac 88 77 1
251645 exon: 11 7413 aggaactcacgttcgggtgt 63 78 1
intron
junction
251646 exon: 11 13032 agagactcactttggtgtgg 69 79 1
intron
junction
251647 intron 11 22819 taatcaagttcaatgatcac 77 80 1
251648 intron 11 26634 gcccataaaaggectgaget 19 81 1
251649 exon: 11 37726 ttggactcacttctcatect 94 82 1
intron
junction
251650 intron: 11 42028 cctetgeattctgeaaaaga 77 83 1
exon
junction
251651 intron 11 45218 ttcatcctegttaattaage 65 84 1
251652 intron 11 52996 ctctgetgatatctacagga 66 85 1
251653 | genomic 11 246 catggcaattaaagcecegea 79 86 1
251654 | genomic 11 256 ggcacaacaacatggcaatt 63 87 1
251655 | genomic 11 303 geattggetgtgeccagetg 52 88 1
251656 | genomic 11 497 ggatgagatgaataagcectc 10 89 1
251657 intron 11 36494 ggtgtcttcatcagecceat 78 90 1
251658 intron 11 36622 tetetegitegocatactta 78 91 1

As shown in Table 1, SEQ ID NOs 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 28,
29,30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 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, 80, 82,
83, 84, 85, 86, 87, 88, 90 and 91 demonstrated at least 45% inhibition of human huntingtin
interacting protein 1 expression in this assay and are therefore suitable, More suitable are SEQ
ID NOs 17, 56 and 52. The target regions to which these sequences are complementary are
herein referred to as “suitable target segments” and are therefore suitable for targeting by
compounds of the present invention. These suitable target segments are shown in Table 2. The
sequences represent the reverse complement of the suitable 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 2 is the species in which each of

the suitable target segments was found.
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Table 2
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Sequence and position of suitable target segments identified

in huntingtin interacting protein 1

SITE ID | TARGET | TARGET SEQUENCE REVCOMP | ACTIVEIN | SEQID
SEQID SITE OF SEQ ID NO
NO
168097 4 6 tcaataaggccattaatacg 14 H. sapiens 92
168098 4 11 aaggccattaatacgcagga 15 H. sapiens 93
168099 4 16 cattaatacgcaggaagtggs 16 H. sapiens 94
168100 4 237 tgagtgacatgagcaggatg 17 H. sapiens 95
168101 4 243 acatgagcaggatgtgggooc 18 H. sapiens 96
168102 4 248 _agcaggatgtggggccacct 19 H. sapiens 97
168103 4 253 gatgtggggccacctgageg 20 H. sapiens 98
168104 4 260 ggccacctgagegageggeta 21 H. sapiens 99
168105 4 © 322 gatggagtaccacaccaaaa 22 H. sapiens 100
168106 4 327 agtaccacaccaaaaatcce 23 H. sapiens 101
168107 4 332 cacaccaaaaatcccaggit 24 H. sapiens 102
168108 4 378 gecagetggacgagectgga 25 H. sapiens 103
168109 4 408 tgaacaactttttccagtta 26 H. sapiens 104
168111 4 674 acaaagttgaaagatctgtt 28 H. sapiens 105
168112 4 857 gagaaggatgacctcatgga 29 H. sapiens 106
168113 4 862 ggatgacctcatggacatgg 30 H. sapiens 107
168114 4 902 tttgacaacaagtttgatga 31 H. sapiens 108
168115 4 1025 atcagtggattgaaggcaca 32 H. sapiens 109
168116 4 1322 getgacetgetgeggaagaa 33 H. sapiens 110
168117 4 1343 geagaggtgaccaaacaggt 34 H. sapiens 111
168118 4 1524 aggttctgcaaggeagectg 35 H. sapiens 112
168119 4 1901 agccagtatctggectgece 36 H. sapiens 113
168120 4 1906 gtatctggectgeccagaag 37 H. sapiens 114
168121 4 2044 ggcctgtaageagtatgeca 38 H. sapiens 115
168122 4 2085 cetcectggaggaagagega 39 H. sapiens 116
168124 4 2427 geggeaggggtacageatce 41 H. sapiens 117
168125 4 2526 ctgtcatggtggatgcaget 42 H. sapiens 118
168126 4 2616 cagcccagcettgtggctgea 43 H. sapiens 119
168127 4 2673 cccagetgeageaggectct 44 H. sapiens 120
168128 4 2678 ctgcagcaggcectetegggg 45 H. sapiens 121
168129 4 2683 geaggcctctcggggagtga 46 H. sapiens 122
168130 4 2688 cctetcggggagtgaaccag 47 H. sapiens 123
168131 4 2693 cggggagtgaaccaggecac 48 H. sapiens 124
168132 4 2723 gtggectcaaccatttcegg 49 H. sapiens 125
168133 4 2728 ctcaaccatttccggcaaat 50 H. sapiens 126
168134 4 2771 atggactictcaagcatgac 51 H. sapiens 127
168135 4 2916 ttgctgagggctgggaagaa 52 H. sapiens 128
168136 4 2986 atagagccaaaccaacacce 53 H. sapiens 129
168137 4 3099 ctgccattaccecagtgecga 54 H. sapiens 130
168138 4 3219 ceaggcetggecagtgetgee 55 H. sapiens 131
168139 4 3339 tgggtatccitaatagagga 56 H. sapiens 132
168140 4 3446 titgcacaaacttgtgagcea 57 H. sapiens 133
168141 4 3797 cagtccatgetccagggtea 58 H. sapiens 134
168142 4 3854 gaaggagagtgagtgcotit 59 H. sapiens 135
168143 4 4038 cctgceggaatgaactgtee 60 H. sapiens 136
168144 4 4142 _ctgecttggeatectettga 61 H. sapiens 137
168145 4 4230 gggaagaaccctatacttgg 62 H. sapiens 138
168146 4 4304 agagatgctiggagcaatca 63 H. sapiens 139
168147 4 4312 ttggagcaatcagaacttca 64 H. sapiens 140
168148 4 4444 atttggagctctigggtcag 65 H. sapiens 141
168149 4 4491 gctccaacteciticageca 66 H. sapiens 142
168150 4 4551 cagagggcacatgaacagct 67 H. sapiens 143
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168151 4 4624 atttaagtgaccttctgatc 68 H. sapiens 144
168152 4 4736 taggttitectacatgacgg 69 H. sapiens 145
168153 4 4749 atgacgggttgtgagacttc 70 H, sapiens 146
168154 4 4818 ccaactcectetetgtgeat 71 H. sapiens 147
168155 4 4890 ctcagacgtgtaacctecat 72 H. sapiens 148
168156 4 5928 tectgtctctaaaaagaage 73 H. sapiens 149
168157 4 6016 agcagaggctaattcagtgt 74 H. sapiens 150
168158 4 6085 tcagattagaatggctacce 75 H. sapiens 151
168159 4 6190 aaacgggaatcacatctiaa 76 H. sapiens 152
168160 4 6243 gtcactgagcatcactagig 77 H. sapiens 153
168161 11 7413 acacccgaacgtgagttect 78 H. sapiens 154
168162 11 13032 ccacaccaaagtgagtctct 79 H. sapiens 155
168163 11 22819 gtgatcattgaacttgatta 80 H. sapiens 156
168165 11 37726 aggatgagaagtgagiccaa 82 H. sapiens 157
168166 11 42028 tettttgcagaatgcagagg 83 H. sapiens 158
168167 11 45218 geitaattaacgaggatgaa 84 H. sapiens 159
168168 11 52996 tectgtagatatcagcagag 85 H. sapiens 160
168169 11 132 tgegggctitaattgccatg 86 H. sapiens 161
168170 11 142 aattgccatgttgttgtoce 87 H. sapiens 162
168171 11 188 cagctgggceacagecaatge 88 H. sapiens 163
168173 11 70 atgggectgatgaagacacc 90 H. sapiens 164
168174 11 198 taagcatgcccaaccacaca 91 H. sapiens 165

As these “suitable 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 suitable target segments and consequently inhibit the expression of huntingtin
interacting protein 1.

According to the present invention, antisense compounds include antisense oligomeric
compounds, antisense oligonucleotides, ribozymes, external guide sequence (EGS)
oligonucleotides, alternate splicers, primers, probes, and other short oligomeric compounds that

hybridize to at least a portion of the target nucleic acid.

Example 16: Western blot analysis of huntingtin interacting protein 1 protein levels

Western blot analysis (immunoblot analysis) is carried out using standard methods.
Cells are harvested 16-20 h 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 huntingtin interacting protein 1 is used, with a radiolabeled or
ﬂuor;scently labeled secondary antibody directed against the primary antibody species. Bands
are visualized using a PHOSPHORIMAGER™ (Molecular Dynamics, Sunnyvale CA).
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What is claimed is:

1. A compound 8 to 80 nucleobases in length targeted to a nucleic acid molecule encoding
huntingtin interacting protein 1, wherein the compound specifically hybridizes with the nucleic
acid molecule encoding huntingtin interacting protein 1 (SEQ ID NO: 4) and inhibits the
expression of huntingtin interacting protein 1.

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

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

The compound of claim 1 comprising an oligonucleotide.

The compound of claim 4 comprising an antisense oligonucleotide.

The compound of claim 4 comprising a DNA oligonucleotide.

The compound of claim 4 comprising an RNA oligonucleotide.

The compound of claim 4 comprising a chimeric oligonucleotide.

A S RN L

The compound of claim 4 wherein at least a portion of the 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 huntingtin interacting protein 1 (SEQ ID NO: 4) the compound specifically
hybridizing to and inhibiting the expression of huntingtin interacting protein 1.

11. The compound of claim 1 having at least 80% complementarity with a nucleic acid
molecule encoding huntingtin interacting protein 1 (SEQ ID NO: 4) the compound specifically
hybridizing to and inhibiting the expression of huntingtin interacting protein 1.

12. The compound of claim 1 having at least 90% complementarity with a nucleic acid
molecule encoding huntingtin interacting protein 1 (SEQ ID NO: 4) the compound specifically
hybridizing to and inhibiting the expression of huntingtin interacting protein 1.

13. The compound of claim 1 having at least 95% complementarity with a nucleic acid
molecule encoding huntingtin interacting protein 1 (SEQ ID NO: 4) the éompound specifically
hybridizing to and inhibiting the expression of huntingtin interacting protein 1.

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'-O-methoxyethyl sugar moiety.

16. 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. The compound of claim 1 wherein the compound specifically hybridizes to the 5°

untranslated region, the start codon region, the coding region, the stop codon region, or the 3’

untranslated region of the nucleic acid molecule encoding huntingtin interacting protein 1.
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19. The compound of claim 1 wherein 3}196 compound specifically hybridizes to the 5’
untranslated region.

20. The compound of claim 1 wherein the compound specifically hybridizes to the start
codon region,

21. The compound of claim 1 wherein the compound specifically hybridizes to the coding
region.

22. The compound of claim 1 wherein the compound specifically hybridizes to the stop
codon region.

23. The compound of claim 1 wherein the compound specifically hybridizes to the 3’
untranslated region.

24, The compound of claim 1 wherein the compound comprises SEQ ID NO:17, 52, 56, 14,
15,16, 18, 19, 20, 21, 22, 23, 24, 25, 26, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 41, 42, 43,
44,45, 46, 47, 48, 49, 50, 51, 53, 54, 55, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72,73,74,75,76,77,78, 79, 80, 82, 83, 84, 85, 86, 87, 88, 90, or 91.
25. The compound of claim 1 wherein the compound comprises SEQ ID NO:17, 52, or 56.
26. A method of inhibiting the expression of huntingtin interacting protein 1 in cells or
tissues comprising contacting the cells or tissues with the compound of claim 1 so that
expression of huntingtin interacting protein 1 is inhibited.
27. A method of screening for a modulator of huntingtin interacting protein 1, the method
comprising the steps of:

contacting a suitable target segment of a nucleic acid molecule encoding huntingtin
interacting protein 1 with one or more candidate modulators of huntingtin interacting protein 1;
and

identifying one or more modulators of huntingtin interacting protein 1 expression which
modulate the expression of huntingtin interacting protein 1.
28. The method of claim 27 wherein the modulator of huntingtin interacting protein 1
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.
29. A diagnostic method for identifying a disease state comprising identifying the presence
of huntingtin interacting protein 1 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.

30. A kit or assay device comprising the compound of claim 1.
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31. A method of treating an animal having a disease or condition associated with huntingtin

interacting protein 1 comprising administering to the animal a therapeutically or prophylactically
effective amount of the compound of claim 1 so that expression of huntingtin interacting protein
1 is inhibited.

32. The method of claim 31 wherein the disease or condition involves dysregulation of

cellular apoptosis.
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<210>
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2
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4
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20

20

20
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<222> (245)...(2989)

<400> 4
cagcatcaat aaggccatta atacgcagga agtggctgta aaggaaaaac acgccagaac 60
gtgcatactg ggcacccacc atgagaaagg ggcacagacc ttctggtetg ttgtcaaccg 120
cctgcctctg tctagcaacg cagtgctctyg ctggaagttc tgccatgtgt teccacaaact 180
cctecegagat ggacacccga acgtcctgaa ggactctcectg agatacagaa atgaattgag 240
tgac atg agc agg atg tgg ggc cac ctg agc gag ggg tat gge cag ctg 289
Met Ser Arg Met Trp Gly His Leu Ser Glu Gly Tyr Gly Gln Leu
1 5 10 15

tge agc atc tac ctg aaa ctg cta aga acc aag atg gag tac cac acc 337
Cys Ser Ile Tyr Leu Lys Leu Leu Arg Thr Lys Met Glu Tyr His Thr
20 25 30

aaa aat ccc agg ttc cca ggc aac ctg cag atg agt gac cgc cag ctg 385
Lys Asn Pro Arg Phe Pro Gly Asn Leu Gln Met Ser Asp Arg Gln Leu
35 40 45

gac gag gct gga gaa agt gac gtg aac aac ttt ttc cag tta aca gtg 433
Asp Glu Ala Gly Glu Ser Asp Val Asn Asn Phe Phe Gln Leu Thr Val
50 55 60

gag atg ttt gac tac ctg gag tgt gaa ctc aac ctc tte caa aca gta 481
Glu Met Phe Asp Tyr Leu Glu Cys Glu Leu Asn Leu Phe Gln Thr Val
65 70 75

ttc aac tcc ctg gac atg tcc cge tet gtg tce gtg acg gea gca ggg 529
Phe Asn Ser Leu Asp Met Ser Arg Ser Val Ser Val Thr Ala Ala Gly
80 85 90 95

cag tgc cgc ctc gee ceg ctg atc cag gte atc ttg gac tgc agc cac 577
Gln Cys Arg Leu Ala Pro Leu Ile Gln Val Ile Leu Asp Cys Ser His
100 105 110

ctt tat gac tac act gtc aag ctt cte tte aaa ctc cac tcc tgc cte 625
Leu Tyr Asp Tyr Thr Val Lys Leu Leu Phe Lys Leu His Ser Cys Leu
115 | 120 125

cca gect gac acc ctg caa ggc cac cgg gac cgc ttc atg gag cag ttt 673
Pro Ala Asp Thr Leu Gln Gly His Arg Asp Arg Phe Met Glu Gln Phe
130 135 140

aca aag ttg aaa gat ctg ttc tac cgec tcc age aac ctg cag tac ttc 721
Thr Lys Leu Lys Asp Leu Phe Tyr Arg Ser Ser Asn Leu Gln Tyr Phe
145 150 155

aag cgg ctc att cag atc ccc cag ctg cct gag aac cca ccc aac ttc 769
Lys Arg Leu Ile Gln Ile Pro Gln Leu Pro Glu Asn Pro Pro Asn Phe
160 165 170 175

ctg cga gecec tca gec ctg tca gaa cat atc age cct gtg gtg gtg atc 817
Leu Arg Ala Ser Ala Leu Ser Glu His Ile Ser Pro Val Val Val Ile
180 185 190

cct gea gag gec teca tece cece gac age gag cea gtc cta gag aag gat 865
Pro Ala Glu Ala Ser Ser Pro Asp Ser Glu Pro Val Leu Glu Lys Asp
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195 200 205

gac ctc atg gac atg gat gcc tct cag cag aat tta ttt gac aac aag 913
Asp Leu Met Asp Met Asp Ala Ser Gln Gln Asn Leu Phe Asp Asn Lys
210 215 220

ttt gat gac atc ttt ggc agt tca ttc age agt gat ccc ttc aat ttc 961
Phe Asp Asp Ile Phe Gly Ser Ser Phe Ser Ser Asp Pro Phe Asn Phe
225 230 235

aac agt caa aat ggt gtg aac aag gat gag aag gac cac tta att gag 1009
Asn Ser Gln Asn Gly Val Asn Lys Asp Glu Lys Asp His Leu Ile Glu
240 245 250 255

cga cta tac aga gag atc agt gga ttg aag gca cag cta gaa aac atg 1057
Arg Leu Tyr Arg Glu Ile Ser Gly Leu Lys Ala Gln Leu Glu Asn Met
260 265 270

aag act gag agc cag cgg gtt gtg ctg cag ctg aag ggc cac gtc age 1105
Lys Thr Glu Ser Gln Arg Val Val Leu Gln Leu Lys Gly His Val Ser
275 280 285

gag ctg gaa gca gat ctg gcc gag cag cag cac ctg cgg cag cag gcg 1153
Glu Leu Glu Ala Asp Leu Ala Glu Gln Gln His Leu Arg Gln Gln Ala
290 295 300

gcc gac gac tgt gaa ttc ctg cgg gca gaa ctg gac gag ctc agg agg 1201
Ala Asp Asp Cys Glu Phe Leu Arg Ala Glu Leu Asp Glu Leu Arg Arg
305 310 315

cag ¢gg gag gac acc gag aag gct cag cgg agc ctg tct gag ata gaa 1249
Gln Arg Glu Asp Thr Glu Lys Ala Gln Arg Ser Leu Ser Glu Ile Glu
320 325 330 335

agg aaa gct caa gcc aat gaa cag cga tat agc aag cta aag gag aag 1297
Arg Lys Ala Gln Ala Asn Glu Gln Arg Tyr Ser Lys Leu Lys Glu Lys
340 345 350

tac agc gag ctg gtt cag aac cac gct gac ctg ctg cgg aag aat gca 1345
Tyr Ser Glu Leu Val Gln Asn His Ala Asp Leu Leu Arg Lys Asn Ala
355 360 365

gag gtg acc aaa cag gtg tcc atg gcc aga caa gcc cag gta gat ttg 1393
Glu Val Thr Lys Gln Val Ser Met Ala Arg Gln Ala Gln Val Asp Leu
370 375 380

gaa cga gag aaa aaa gag ctg gag gat tcg ttg gag cgc atc agt gac 1441
Glu Arg Glu Lys Lys Glu Leu Glu Asp Ser Leu Glu Arg Ile Ser Asp
385 390 395

cag ggc cag cgg aag act caa gaa cag ctg gaa gtt cta gag agc ttg 1489
Gln Gly Gln Arg Lys Thr Gln Glu Gln Leu Glu Val Leu Glu Ser Leu
400 405 410 415

aag cag gaa ctt gcc aca agc caa cgg gag ctt cag gtt ctg caa ggc 1537
Lys Gln Glu Leu Ala Thr Ser Gln Arg Glu Leu Gln Val Leu Gln Gly
420 425 430
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agc ctg gaa act tct gecc cag tca gaa gca aac tgg gca gcc gag ttc 1585
Ser Leu Glu Thr Ser Ala Gln Ser Glu Ala Asn Trp Ala Ala Glu Phe
435 440 445

gcc gag cta gag aag gag cgg gac age ctg gtg agt ggc gca gct cat 1633
Ala Glu Leu Glu Lys Glu Arg Asp Ser Leu Val Ser Gly Ala Ala His
450 455 460

agg gag gag gaa tta tect gct ctt cgg aaa gaa ctg cag gac act cag 1681
Arg Glu Glu Glu Leu Ser Ala Leu Arg Lys Glu Leu Gln Asp Thr Gln
465 470 475

ctc aaa ctg gcc agc aca gag gaa tct atg tgc cag ctt gcc aaa gac 1729
Leu Lys Leu Ala Ser Thr Glu Glu Ser Met Cys Gln Leu Ala Lys Asp
480 485 490 495

caa cga aaa atg ctt ctg gtg ggg tcc agg aag get geg gag cag gtg 1777
Gln Arg Lys Met Leu Leu Val Gly Ser Arg Lys Ala Ala Glu Gln Val
500 505 510

ata caa gac gcc ctg aac cag ctt gaa gaa cct cct cte atc agce tgc 1825
Ile Gln Asp Ala Leu Asn Gln Leu Glu Glu Pro Pro Leu Ile Ser Cys
515 520 525

gct ggg tct geca gat cac ctc ctc tcec acg gte aca tcc att tcc agc 1873
Ala Gly Ser Ala Asp His Leu Leu Ser Thr Val Thr Ser Ile Ser Ser
530 535 540

tgc atc gag caa ctg gag aaa agc tgg agc cag tat ctg gcc tgce cca 1921
Cys Ile Glu Gln Leu Glu Lys Ser Trp Ser Gln Tyr Leu Ala Cys Pro
545 550 555 :

gaa gac atc agt gga ctt ctc cat tcc ata acc ctg ctg gcc cac ttg 1969
Glu Asp Ile Ser Gly Leu Leu His Ser Ile Thr Leu Leu Ala His Leu
560 565 570 575

acc agc gac gcc att get cat ggt gec acc acc tgc ctc aga gcc cca 2017
Thr Ser Asp Ala Ile Ala His Gly Ala Thr Thr Cys Leu Arg Ala Pro
580 585 590

cct gag cct gee gac tca ctg acc gag gcc tgt aag cag tat ggec agg 2065
Pro Glu Pro BAla Asp Ser Leu Thr Glu Ala Cys Lys Gln Tyr Gly Arg
595 600 605

gaa acc ctc gcec tac ctg gcc tcc ctg gag gaa gag gga agce ctt gag 2113
Glu Thr Leu Ala Tyr Leu Ala Ser Leu Glu Glu Glu Gly Ser Leu Glu
610 615 620

aat gce gac agce aca gec atg agg aac tge ctg age aag atc aag gcc 2161
Asn Ala Asp Ser Thr Ala Met Arg Asn Cys Leu Ser Lys Ile Lys Ala
625 630 635

atc ggc gag gag ctc ctg ccc agg gga ctg gac atc aag cag gag gag 2209
Ile Gly Glu Glu Leu Leu Pro Arg Gly Leu Asp Ile Lys Gln Glu Glu
640 645 650 655
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ctg ggg gac ctg gtg gac aag gag atg gcg gec act teca get get att 2257
Leu Gly Asp Leu Val Asp Lys Glu Met Ala Ala Thr Ser Ala Ala Ile
660 665 670

gaa act gcc acg gcc aga ata gag gag atg ctc agc aaa tcc cga gca 2305
Glu Thr Ala Thr Ala Arg Ile Glu Glu Met Leu Ser Lys Ser Arg Ala
675 680 685

gga gac aca gga gtc aaa ttg gag gtg aat gaa agg atc ctt ggt tgc 2353
Gly Asp Thr Gly Val Lys Leu Glu Val Asn Glu Arg Ile Leu Gly Cys
690 695 700

tgt acc agc ctc atg caa gct att cag gtg ctc atc gtg gee tet aag 2401
Cys Thr Ser Leu Met Gln Ala Ile Gln Val Leu Ile Val Ala Ser Lys
705 710 715

gac ctc cag aga gag att gtg gag agc ggc agg ggt aca gca tce cct 2449
Asp Leu Gln Arg Glu Ile Val Glu Ser Gly Arg Gly Thr Ala Ser Pro
720 725 730 735

aaa gag ttt tat gcc aag aac tct cga tgg aca gaa gga ctt atc tca 2497
Lys Glu Phe Tyr Ala Lys Asn Ser Arg Trp Thr Glu Gly Leu Ile Ser
740 745 750

gcc tcc aag get gtg gge tgg gga gee act gtc atg gtg gat geca get 2545
Ala Ser Lys Ala Val Gly Trp Gly Ala Thr Val Met Val Asp Ala Ala
755 760 765

gat ctg gtg gta caa ggc aga ggg aaa ttt gag gag cta atg gtg tgt 2593
Asp Leu Val Val Gln Gly Arg Gly Lys Phe Glu Glu Leu Met Val Cys
770 775 780

tet cat gaa att gct get age aca gecc cag ctt gtg get gca tce aag 2641
Ser His Glu Ile Ala Ala Ser Thr Ala Gln Leu Val Ala Ala Ser Lys
785 790 795

gtg aaa gct gat aag gac agc ccc aac cta gcc cag ctg cag cag gcc 2689
Val Lys Ala Asp Lys Asp Ser Pro Asn Leu Ala Gln Leu Gln Gln Ala
800 805 810 815

tct cgg gga gtg aac cag gcc act gcc gge gtt gtg gece teca ace att 2737
Ser Arg Gly Val Asn Gln Ala Thr Ala Gly Val Val Ala Ser Thr Ile
820 825 830

tcc ggc aaa tca cag atc gaa gag aca gac aac atg gac ttc teca agc 2785
Ser Gly Lys Ser Gln Ile Glu Glu Thr Asp Asn Met Asp Phe Ser Ser
835 840 845

atg acg ctg aca cag atc aaa cgc caa gag atg gat tct cag gtt agg 2833
Met Thr Leu Thr Gln Ile Lys Arg Gln Glu Met Asp Ser Gln Val Arg
850 855 860

gtg cta gag cta gaa aat gaa ttg cag aag gag cgt caa aaa ctg gga 2881
Val Leu Glu Leu Glu Asn Glu Leu Gln Lys Glu Arg Gln Lys Leu Gly
865 870 875

gag ctt cgg aaa aag cac tac gag ctt gct ggt gtt get gag ggc tgg 2929
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Glu
880

Leu Arg

gaa
Glu

gaa gga
Glu Gly

gaa
Glu

aaa
Lys

gaa
Glu

acctatctcg
gccacaccac
ccatagcgac
agttagcatc
tggggggcag
ccacaacaat
ggaagatctt
cacaaacttg
tgcacagtca
tctttgggea
tttgtttttt
gggctgagtc
ctcggtgcete
agggtcaggce
ctttecectee
acaacagaaa
cttgatcaca
aactgtccgt
gggagtgatt
atcgttccac
gggaagaacc
gcaacagcct
ctcatcttte
ctgttactga
tgagaaagga
gcectgtgga
aacagcactt
aaacagcgtce
caggatctge
gtttgatcac
ctgtgcattt
ctcagacgtg
ttaatgttga
tgcgtggett
tcaacattte
ttcccaatta
agaggctgag
gtgaaacccc
gtaatcccag
ttgcagtgag
tctcaaaaaa
agattctctg
caagacggga
cctcatctct
tectcagetag
agtcagccct

Lys

Lys His

885

aca
Thr
900

tag
*

tgtgtgttat
tgccattace
accctttctg
caggctggce
ggccactcaa
gggtatcctt
atgcctttte
tgagcatcag
gaaggacggce
gtgccatgga
ttttttaagt
tcecagggece
catctcegee
ggagctgctyg
taaagctgaa
gagggacaag
tgcttgaatyg
gaatggtctc
cccaactccet
tttctacgeca
ctatacttgg
acaaagagat
tgcceggeta
cttggatcce
cagagccagc
caggatgagg
ttectettct
ttecettettt
tccaacagaa
tgtgaaccaa
tctaagtggg
tgacctcecat
atgctgettt
ccetgtcceca
caaaagtggc
ccaaggggtyg
gtggtaggat
catctctact
ctactcagga
ctgagatcac
aaaaaaaaat
cccagceggg
tgattgettyg
actaaaattc

ttggggagct
gattgtgcca

gag gca
Glu Ala

ttececececagee
cagtgccgag
tttggaccca
agtgctgcce
cagagaggac
aatagaggag
ttttctgttt
agggctgatg
aggagtgtcc
tttccactgce
ttcactcaca
cccaactgtg
tccacactga
agtgacagct
tceecggegga
agggttcaca
gagctggtga
tgtcaagcgg
ttctgcagac
attgacaaac
tttgctacce
gcttggagca
catcageccectt
aaagcaagga
ggctccaact
acagagggca
agatggaccc
atctatagca
tattgctagg
ccccecatcte
acattcaaaa
actgggttaa
ctgcttagta
gttgtggcaa
tagtcctcac
gcegggeaca
cacctgaggt
aaaaatacca
ggctgagaca
gccattgtac
tacaaatggg
cacagtggceg
agctcaggag
aaaaacaaaa
aaggtgggag
gtgcactccg

Tyr Glu Leu Ala

tct cca cct aca

890

905

acaggccaaa
gacatgcatg
tggtcatctce
atgagcaagc
caacatccag
ctgecttgttg
tcttectecagt
gattccaaac
tggctgtgaa
ttcttatggt
tagccaactc
gtagctccag
ccaagtgctg
ttcctcaaaa
aagcctctgt
cagcccagtt
gatcaacaac
gcegtcteec
gtctgeettyg
ccggaagatce
ttagtattta
atcagaactt
caagaatcag
gatcatttgg
cctttcagee
catgaacagc
cagcatttaa
actcattggt
ttttgctaca
cctagcccac
aactctctce
ggaagtatca
tttttttgat
ctaaaccaat
ttctagatct
gtggctcacg
caggagttca
aaaattagcc
ggagaatcac
tcecagcectgg
gcaaacagtc
catgcctgta
tttgagacca
ttagccggge
aattgcttga

gecctgggtga

ctg caa gaa gtg gta
Ser Pro Pro Thr Leu Gln Glu Val Val

tcettggagt
acacttccca
tgttctttte
ctaggtacga
tcctgetgac
tttgttgaca
cttttcagtt
caggacacta
tgccaaagcce
ggttggttgg
tcccaaaggg
cgatggtgcet
gcccacccag
agcagaagga
ccgectttac
ccegtgacga
actacttccce
ttggccecaga
gcatcctcett
agatgcaatt
ttactaacct
caggtgtgac
aagaaagcca
agctcttggg
acatgcceccca
ttgccaggga
gtgaccttct
ggtagceatc
tgacgggttyg
ccecctecce
caggacctcg
gcactagaaa
tcaaggctca
cggtgtgttce
cagccattct
cctgtaatcc
agaccagcct
gagcgtagtyg
ctgaacccecca
gcaacaagag
tagtgtaatg
atcccagaac
ggctgggcat
atgatggtgce
gettgggaag
cagagtgaga
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Gly Val Ala Glu Gly Trp

895

acc
Thr
910

agccaaacca acaccccata tgtcagtgta aatccttgtt

cccaggggcea
aagactccct
ccgectcect
agaggggtygg
tatttgaccc
gcttggaaag
tcatcatttg
ccctgagatce
attctccecce
gttttttggt
cacacccctg
gceccaggect
tccatgcectec
gagtgagtge
aagggagaag
ggctcaaaaa
tgccggaatg
gacggagtgt
gaataggaag
gctcccatca
cccttaagca
tctagcaaag
aggtgctgga
tcagagaaaa
ggctcteget
tgggcagccc
gatcttggga
aagcacttecc
tgagacttect
aactccctet
gatgaccata
ttgggcagte
gaaggaatgg
ttgatgecggg
aactcatatg
cagcactttg
gtccaacatg
acgggtgccce
gaggcagagg
caaaactccg
gatcaaatta
tttgggagge
catagcaaga
atgcctgtag
tcgaggetge
ccegtgetea

29717

3029

3089
3149
3209
3269
3329
3389
3449
3509
3569
3629
3689
3749
3809
3869
3929
3989
4049
4109
4169
4229
4289
4349
4409
4469
4529
4589
4649
4709
4769
4829
4889
4949
5009
5069
5129
5189
5248
5309
5369
5429
5489
5549
5609
5669
5729
5789
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aaaaaaaaaa gattctgtgt cagagcccag
atttcccact gcactccage ctgagtgaca
aaaaaattat ctgaatgatc ctgtctctaa
atcgacttag cctgagtcat aacggttaag
cagtgtcaca tgaggaagta gctgtcagat
ttagaatggc taccccattc tctagacaaa
aatgaagatg aagagctatt taatgacaca
agctaaaaat gaacctgcaa gccttctaaa
tcgggtgage gtaaatgggt catgacaaga
cgacaagaag ttaaaaaaca gctgcatctg
acctctagag aaaagatgtt tgtttacata
acgtttaatc ccagcacttt gggaggcagg
aagactagcc tggccaacat ggtgaaaccc
ggcatggtgg caggcgccta taatcccage

<210> 5

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer

<400> 5
tgaccgaggce ctgtaagca

<210> 6

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer

<400> 6
ttctcaagge tteccctette ct

<210> 7

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Probe

<400> 7
tggcagggaa accctcgect acc

<210> 8

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

cccaggagtt
gagcgagact
aaagaagcca
aaagcactta
gtcacataat
atcaaattgt
ccttggatta
tgagtcactg
tgggacagca
ttacttaagt
agagaaagaa
ggcgggtgga
cgtctctact
tactggggag

tgaggctgca
ccatctettt
cagaaatgtt
aacagaagca
tactttcgta
cctattgtga
aaacgggaat
agcatcacta
acaaaatcat
ttgtaagaca
ggccagacat
tcacctgagg
aaaaatacaa

gctgaggcag
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atgagccatg
aaaaacaaac
taaaaacttc
gaggctaatt
atagctcaga
ctcttctaaa
cacatcttaa
gtgacaagtc
ggcttaggat
gtgccctgag
ggtgtctcac
tcaggagttce
aaattagcecg
gagaatc

5849
5909
5969
6029
6089
6149
6209
6269
6329
6389
6449
6509
6569
6626

19

22

23
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<223> PCR Primer

<400> 8
gaaggtgaag

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

gtcggagte

<213> Artificial Sequence

<220>

<223> PCR Primer

<400> 9
gaagatggtg

<210> 10
<211> 20
<212> DNA

atgggatttc

<213> Artificial Seqguence

<220>

<223> PCR Probe

<400> 10
caagcttccce

<210>
<211>
<212>
<213>

11
65454
DNA
H.

<220>

<400> 11

tgatgtcatt
gggaaaacaa
aggtttggag
ctgcgectet
ctttgtgcgg
agcagetggyg
gctggctect
ccacccgtygg
gtctcagcca
tttcagactg
cacgccagaa
atggggactg
caggccaggt
accacagacc
gccaaagatc
ggggtcttge
tcaaactcct
gtgtgcacca
ttgcccaage

gttctcagee

sapiens

aaggaagtac
agacttagtg
gggagagagg
tcectectget
gctttaattg
cacagccaat
gggagegetyg
ggetggggga
ctctcagagg
tcagcatcaa
atatcctttt
aggtcagggce
ccctgeaget
ttcagggtgg
ctgcteccttt
cgtgttgece
gggttcacgce
ctatgcctgg
tggcctcaag

aagggaattt
accaccgcecyg
ggcagctgga
ccgggagaaa
ccatgttgtt
gccaggcagt
cccacctctg
ggttggctgg
cttattcatc
taaggccatt
ggatgttgcet
caggctgect
tctgatgacg
cagacaccaa
ccttaaggac
aggctggagt
aatcctcteg
ctaatttatt
caatcctccee

gcttagaagt
gtgctggeca
tgctcttggg
taatgtttcc
gtgccaaggg
ggtgcccact
ccceccagetg
aggaggagaa
tcatcctect
aatacgcagg
tggaagaccyg
tgctcagcte
gcagcttcte
aaaggctgtyg
ttaagcactc
gcaatggcgt
tctecagecte
ttatgatttt
tcctetgtaa

tggaaaatgc
gccggagaag
ccacggtcge
ctgggggatg
agtgagtggce
ccctecaggac
ggcgcctgea
aggggcggge
ttecccteece
aagtggctgt
accctgaggg
caggaagggyg
agagagggct
gagccceagge
ctttttttet
gatcatagct
ccgagtagcet
tagagatggy
ccccaaagtg
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ccaagagtgt
gctctgtgga
tccetgatet
aaaagcatct
aggcgggagce
ggcccageca
gaggaaccga
atctgggagyg
ccttettgtt
aaaggaaaaa
aggtcagcte
caaccctgca
ggctgcagag
ctttcaactt
ttttccaaaa
cactgcagcce
gggactacag
gtattgctca
ctggaattac

19

20

20

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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aggggagagce
gttactttcc
cctccaggte
aatcaatagt
ttttttttet
atgttctcgg
tcccaagtag
gtaggaccgg
taaagtgctyg
cttcagaggt
aacctatgcce
aaagccctet
gaccatgctg
gagcgcttaa
actctctgtg
ttttttttet
atctcagcectce
caagtagctg
gagacggggt
cctgececttgg
aggccgcacce
gggctettgg
agcctcaacc
agtgtgatat
gctttggcetg
ccctgtgcecga
gtttcctgea
attttaaacg
gaataatttg
cagtgtgctg
aggtcacatg
gacattctgce
tcttaggtceca
tggctcatge
aggagttcga
ttagccaggt
aatcacttga
gcectgggcaa
tccagececta
aaaaatcaac
tttttttttt
cacaatcagt
tcagcecctcecet
agagatgggg
cctcccgetg
tttatctatt
agtctgactt
tggcccgeca
tttetttttt
atgcttatat
cctacaccaa
ggtgggtgga
cgtctctact
ctacttggga
ccaagattgt
aatagaaaga
agaaagaaag

cactgcacct
tttgagagac
ctttectttge
tatctcettt
cttttttgag
ctcactgtaa
ctgggatgac
ggttttgcca
agatcacagg
tggttggect
agggggaaga
gtaagcccac
gctgatgaat
tcceccaaagg
tgctgggcca
ttttgagaca
accgcaacct
ggaccacagg
tttgccatgt
cctcccaaag
cagcctcaga
ttactgtgtc
cctagaggeg
atgaactgct
gaattaggat
gcctagectag
tcacgtttgg
gceccagtgga
tgatcaatct
ttcaggacaa
ctgcegggag
cactggaact
ctttectgtte
ctataatccc
gaccagcctg
gtggtggcag
acctgggagg
caagagcaaa
acattctatg
tccatacagt
ttttttttga
tggaggctca
gagtagctgg
tctcactgtg
ggcctececaa
atcaggtcett
cagaaatgct
ccttggtatt
ttctcecetga
gtgaaagaat
ggccaggcac
tctecttgagg
aaaaaaaaca
ggctgaggca
gccactgcac
aagaacgaac

gaaggaagga

ggccgactca
ctecctggggyg
ctttacagga
tctgagcatyg
acagagtccce
cctctgecte
aggcgtgtge
tgttggccag
catgagccac
taaactgagg
agacaagagc
cacacccagg
ccctaggaat
ctgaaggaga
gagcaaggtg
gagtcttgct
ccgecttecea
tgtgtatcac
tgctcaggcet
tgctggaatt
ggctggactt
acagccaggce
accctccagg
gtttgctaga
ggcggetgcea
atcttgctct
tacccttgeg
ttttectcaga
gataaaagat
gacatgggtg
gctcectggyg
ctcgggetca
aatcaaaggt
agcactttgg
gccaacatgg
gtacctgtaa
cagaggttge
actctgttte
agtctctgat
agggtttgaa
ggcagggtca
ctgcagccte
gactataggce
gcccaggcetg
agtgctgcaa
ttatcagctg
gcttacacat
cactcctgga
atggatttta
gccagaaagg
agtggctcac
ccaggagtte
aaaattagcc
cgagaatcac
tccagectygg
gagagagaga
aggaaggaag

agctttgtag
tcaggaggga
acacagggac
aaagcaaaaa
actctgttge
ctggattcaa
caccacaccce
gctggecettg
catgcctgge
caggggctct
cttgaagtgg
agcagcetgt
ctgcctttga
gagtctgccea
gagttccggyg
ctgtcgecta
ggctcaagag
tacccctage
ggtttcaaac
acaggcatga
ctgtctgcag
aagccagagc
ttagatagec
gggaaagcag
gaacctctct
ttttttccce
atgattcaaa
ggaaatgact
atgagtaagg
cagagaggcce
aggagggaag
ctctgggace
tggacaaaga
aaggtggagg
taaaaccceg
tceccagcetac
agtgagccga
aaaaagaaaa
tcataatttc
atgcctaatt
tgcactgtca
caacttttag
acatgccatc
gtcttgaact
ttacaggcgt
ccttagatac
ttatcacaga
gggctgggga
caggctttga
cattatttet
acctgtaatc
gagaccagcce
gggcatggtg
ttgaacctgg
gcaacagagc
gggagggaag
gaaggaagga

aacctcatag
tcttcaccta
cactccccetg
aaaaagaaaa
ccaggctgga
gcgattcttg
ggctaatttt
aacgcctgge
cgaaaaaaag
ctaccttcgt
attagggaat
ggctttgtag
gttgcagaat
ggggggtggce
caagcagagt
ggctggagtg
atccacctgce
taatttttgt
tcetgagete
gccaccgcege
tgggaagctt
agcttgtcce
agagaagccce
cttgecettta
ggggtaaccc
agaaagacac
gcaaaccaag
cagccctgac
gagagacagt
aggcctgecag
gggccctgea
ttgagtgggg
agatttcagg
cggatggatg
tcetactgaa
ttgggagget
gatcgtacca
agatttcaaa
taaatggtga
aaagatatcc
cccaggcetgg
gctcaagtga
atgcctgget
cctagectagg
gagccaccat
aaactgaata
tgcctaaatg
ctgagtctta
cacatacttg
gaattatttc
ccagaacttt
tgagcatcat
gcgggtgect
gaggtggagg
gagaccctgt
gaaggaaggdg
agaaagaaag
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tcacttgaaa
tattcaaagc
ggggttgcat
agagagtttt
gggcagtgge
tgectecagcet
tgtaatttta
ctcagcctec
aaagtcttag
gaacaggttc
gggtgacttg
agaggtgcag
ccaggaactg
taagctttta
tgggactttt
cagtggcatg
ctcaacctcc
atttttagta
aagcaatcct
ccaacttcgg
ctcctcacct
gaagccttct
agcattgctt
gtgggaagat
agaagtccag
aggccccettg
aaaagccttt
ccttacctac
tatcatcagg
cggcagggte
aggagattct
cctccatgag
ccaggtgtgyg
acctgaggtc
aaaacaaaaa
gtggcaggag
ctgtactcca
gatttaacag
ataaatgttg
caaagctttt
agtgcagtga
tcectcccace
aattttttat
ctcaagcagt
gcccagcegea
agcattagga
gtgaacaggt
tttttcttat
gggcataaaa
agaaatcgct
gggaggccaa
aggtgaaaccc
gtgatcccag
ttgcagtgag
ctaaaaaaaa
agagagagaa
aaagaaagaa

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
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agaaagaaag
aagctgattt
atgtcatcga
tctgggtgag
acttgcgace
actgacagtg
gaaattctct
ttaaaatcat
cgcccaggcet
caagtgattc
cccggetaat
ttgatctecct
gtgagccacc
agagggtggyg
gggaattcaa
aagaagtcgg
agagttttge
ctgcctceeeg
catgcgccac
ggtcaggcetg
ctgggattgg
tgacgactat
ggattccata
aggtgggttt
attgctgcetg
ctggaggagg
gaggagcaga
ctgtcaccca
gattcaagca
cacgcccagce
atcttaaact
taggcgtgag
acctgaggaa
ttcatgcetg
agcttgagac
agccaggcac
ttgcctgage
ctgggtgaca
aaggacacat
acagggtatt
ggaaattgtc
ccagaaggaa
tgccaaccac
ccectgeagtg
ctgecagtgge
ttccataacc
ttctggtctg
tgccatgtgt
ggggtggcag
ctgtcctcte
agtctccctce
ccttecettt
ggtcctgaag
gagtttggag
gcaaggactg
ggtgccagag
ggggtctctg

aaagaaagaa
tagcttccag
ggaaaggagc
tcatttagtt
tagccttget
cccagttact
cctcactcceca
gtgaggccag
ggagtgcagt
tcctgectea
ttttgtactt
gacctcgtga
acgcccaacc
tgtgtttgga
ggtgtggaga
gtgttcaggt
tcgttgecca
ggttcaagca
cacactgggce
atctcaaact
aggtgtgagc
ctgcagggag
tatggggaat
acggaagaag
tcaaggcaag
agccaagggg
agcacactct
ggctggagtyg
attctcttgce
taattttgta
cctgagctca
tctectgeace
gccctcaaat
taaccccage
cagcctgggce
agtggtgcat
ccaggagttt
gagtaagacc
catcaactca
tgtgcaaatt
tactcaagtyg
tgtacagttc
gacttgcact
gctgggtgea
tgggtgcagg
cccecteace
ttgtcaaccg
tccacaaact
ggagccaggyg
ccacactgcec
ccatcagect
gtetttettt
gactctctga
atgtactcag
gagggtgaaa
acggactaag
gacgcttcag

agaaagaaag
acccaaacat
tttatggtat
tecctacctga
gagtaaagcc
gggtctgtga
aaaagagctc
agggacattt
ggtgcaatct
gcectcececgag
ttagtagaga
tctgceccacce
ctgatggaca
atcaggcctg
gattgaaggt
ttatggaaag
ggctggagty
attctcctge
taattttgta
ctgacctcag
caccgegcete
tgggtgtgtt
ttaaggtgtyg
tggggtgttyg
caaaaggctg
tcaaggtgceca
cacttttttt
cagtggcgtg
ctcagectce
tttttagtag
ggtgatccac
tggcttgcac
gttgtttaaa
actttgcgag
aacatagcaa
gcctatagece
gaggttacag
ctatcttaac
gcattctegt
agaaaaagac
gattttatta
tgtggtgtet
actgctcggt
gcctctatee
ctcagteccce
gtgcatactg
cctgectcetg
cctecgagat
atccttgtgg
cccttctecet
gteccecctge
ccttctecat
gatacagaaa
gagccacctg
taaattcatc
gatgcccccea
gaaagttcca

aaagaaagaa
ctgtttaagce
cttecagtte
gatgagtcct
taaagttcecg
atcttgttga
actaatgaca
gtttattttt
tggctcactg
taggtgggat
cggggtttca
tcggectece
tttattacat
gggagaagtg
gaccctgaac
ggcttttgtt
caatggcatg
ctcagcectcee
tttttagtag
gtgatccgece
caccctgatg
tggaattagg
gagagattga
aggtttacag
gctaaatgga
ggactccctg
tttttttttt
atcctggetc
tgagaagctg
agatggagtt
ccaccttgge
acccttactt
agttaggtgt
gccaagaggg
gatctcatct
ccagctactt
tgagctatga
caccacaaca
agaaaggaca
acacctctcet
aaataagtat
tagctctgag
ccecctgeagt
cctgtgatgg
tgcagtgact
ggcacccacc
tctagcaacg
ggacacccga
ggaaagtgac
ggcetttggg
cctaggttca
tctctcacag
tgaattgagt
cttctecettt
tecctteaget
aagagtacca

gggceetggga

10

agaaaggact
ccacccctcet
agaagcaaaa
tctgcectaa
ggcacagagt
agcacacaat
gagatctgga
gagatggagt
caacctccat
tacaggcatg
ccatgttgge
agagtcctgt
gcaaactgac
gttccaggat
agggccaggce
gttgctgttg
atctcggctce
tgagtagctg
agacggggtt
cgcectcagcee
gacatttatt
cctggggaga
aggtgccecet
aaagggcatt
aaggggctgg
cagggaccaa
ttttgagatg
actgcaacct
ggattacagg
tcgeegtgtt
cccccaaagt
ttaataatgce
cataaggcca
gaggaccact
ctaccaaaaa
gggaggctga
tcacaccact
aatagctgta
acccaatacc
ctcaagacgc
tececcatctge
cggcgcetcece
ggctgtgtge
ctgggtgcag
ggcagagccce
atgagaaagg
cagtgctctg
acgtgagttc
tgectgggee
ttccccatta
cctecgecete
gectgttettt
gacatgagca
ccttectcag
tgttgaggat
tgatatccat
gcttctectg
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cctacaccaa
ctaaatgaag
taacatgtgce
atgacagtgc
tgtcctaaca
tacaaaagtg
atagccgaac
ctcgectetgt
ctcccaggtt
caccaccatg
caggctggtce
gattacagcc
aactatctgce
cccatatatg
aggtttatgg
ttgttgagge
actgcaatct
ggattacagg
tcaccacatt
tcccaaagtg
acatgcaaac
agcggttcca
gaacagggcc
ttaaacaaag
gagatgctge
ggtccttgat
gagtettgcet
ccacctcceccg
cgccceaccge
ggtcaggcetg
gctgggatta
ataagaaaga
gacacagtgg
tgaggccagg
tttaaaaatt
ggtaggagga
gcactccagt
gttattccceg
accgtggect
ttacatcteg
cctaaaactc
tccaaggcac
aggcttggte
gctcagtcce
atcecgttgtt
ggcacagacc
ctggaagttc
ctggggctat
acagaggctg
gagttgggtg
tctecatect
tgcecectgea
ggatgtgggt
aggccacaga
ttctccceatg
agtcttgect
ccaatgaaaa

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5840
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
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ctcataaact
ccatgtttce
aggctggtct
ggatcacaca
tggtcecegtt
cagagctttt
tggcaatatc
ttctgatgtc
tggccaggeg
atcacctgag
taaaaataca
ggctgaggca
gccactgcac
ctcecectggtt
ctttttgcac
cctatctacc
agtcacaaaa
gctagaaaac
gcctggtata
aataacactt
atccaggatg
tacgtggtat
tgttctactt
tcattctgtt
ttttggcatg
gtatctttgt
- caatttatct
gtaagttatt
gatcactttc
gtggctgaca
tgcctgtaat
agaccatcct
cegggegtygg
gcgtgaaccc
aggtgacaga
tttttttttt
cagagtacac
ctcetgecte
ttttatattt
acctcaagtg
cgcgeecagce
tcatgtctct
taatttttat
taagcttctce
ttecttettet
caatggcacg
ctcagcctee
tgtttaatag
ggtgatccaa
ggcccaatta
gcttgttttt
cacccaggct
caggtgattc
cccagcectaat
tgggcttaag
ccactgtgte
aaacagtctc

catgtcacaa
tgettttttt
tgaactcctg
catgagccac
ggagtcatag
tctttectgt
acagtcaatg
cgtgggtgtg
cagtggctca
gccaggagtt
aaaattagct
ggagaatcgce
tccageetgg
gattctgata
agtcttacct
tatcataggt
ttaggtacca
gttccctgta
tatttctcca
ataaataaca
gtagtctttg
gtttagattt
ctatttctct
ttttcctceat
ttctctaata
ttectgtata
gttagcataa
gttttatttt
tttctgectg
ctgtgtttgce
cccagcecactt
ggctaacacg
tggtgggtge
gggaggcgga
gagagacttc
tttttttttt
tggcataatc
agcctcccga
tagtggagac
atcttcccte
cccttttcag
aaaccactct
caactctagc
cataaggttt
tttttttttt
atctctgcetce
caagtagctg
agatggggtt
tgcctcagece
gtacagtttt
tgcgggggaa
ggagtgcagt
tteccacctea
ttttgtagac
cgatctgcceca
tggccecectget
ttatttettt

agctgcccaa
tttttttttt
gcctcaagtyg
tgtgcccage
tgcattgaga
ttagagatta
gaaaagagca
tatatggaga
cgcctgtaat
tgagactaac
gggtgtggtyg
ttgaacctag
gtgacagagt
tgttcttttg
gtatctgtct
gaggaaacac
gaacaaagtt
acatgtaaag
tctttttact
tttggttgga
tcttttaact
atgtctccca
cattccttge
tactatttgg
attacaaaat
acacaaagac
ccatgtattt
ccttgtttta
aattatttcc
ttgtttaaga
tgggaggcceyg
gtgaaacccc
ctgtagtccc
gttcacagtg
gtctcaaaaa
tttttttttt
tcagctcact
gtagctagaa
acggttttge
cteggectece
attttggcta
ttcagttttt
cttcagtttg
tcaatttcat
tttaagacag
actgcaacct
ggattacagg
tcaccatgtt
tctcaaattg
catttcttga
ggtggttgtt
ggcgcgatca
gccttccaag
gcaggtttte
cctcagectce
tctectecett
agatatatga

ggttgggate
tggtagagac
atcctcccac
ccacagttecc
attagaatta
tcagtgettt
tttctgtaca
ggggtaatct
cctagcactt
ctggccaaca
gcgtgtgect
gaggcgaagg
gagactctgt
cctctaccag
gcacctataa
aggcccagaa
gagagttgtce
tttaggtctt
ttaagcattc
ttttgtgtgg
gggcatttag
ttttattcta
cttettttgg
gaggttaaaa
gcttgettagt
tttagaatat
tggttttggt
ttectgtgcete
tttctaactt
atgtcgtttt
aggegggcegg
cgtctctact
agctactcag
agccgagatc
aaaacaaaaa
ggagacagag
gcaccctteg
ttacagtgce
catgttggece
caaagtgttg
gacctgtgtc
tctacctatt
cctectetee
ttagtacagt
agttttgctc
ccacctccea
catgtgccac
ggctaggctg
ctaggattac
agttctattt
gttgctgttt
tggcttattg
tagctgggaa
gccatgttgce
ccaaagcact
tacaatttat
accaaagtca
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cctcagcagt
ggggtcttge
ctcagcctcc
tacttctctt
gcatacccaa
aggatgaggg
cacaccacaa
gcattttgaa
taggaggcecg
tggtgaaacc
gtaatcccag
ttgtggtgag
ctcaaaaaaa
ttgagaacta
aatgttggca
agggaagcag
cccagattte
tttcettttt
ctatattttt
tttgtggttg
tctatttaca
tgttttctat
attggctggg
aataaatcta
tttatctagg
tttagttcca
tatgtttatc
tccatagacc
ccataattga
tggccaggeg
atcacgaggt
aaaaaaatac
gaggctgagg
gcaccactgc
aaacccaaaa
tcttgetctg
ccacccaggt
taccaccaca
aggctggtct
ggattacagg
agactttctc
tgtctttget
agttgggtcet
tttcttttet
ttgttgeccca
ggttcaagtg
cacgcccagce
gtttcgaact
aggcatgage
atttattttt
gagacagggt
cagcctcaac
aacaggtgtg
caagggtggt
gggattacag
tatgccctge
tctcatatat
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agctacatgg
tatgctgccece
caaagtgctg
ctecttcecac
ttcttaatge
gggaggtagg
tcaccccaga
gaatctctct
aggcaagcag
cgggcetcetat
ctactcggga
ccaagattgg
aaaaaaaaat
ctactttagce
actatgtagt
cttgtcctaa
ccaactgtgt
gttagaattt
atgttttaga
ttgttttttt
tttattatge
ttgtecccate
tgttttttte
ctttttttgt
tctaccttte
ttcagtcect
tttaaattct
tttcatctga
gagcctactg
cagtggctca
caggagattg
agaaaattag
caggagaaag
actccagect
aaaaagtctt
ttgcectggge
tgaagcgatt
cccagctaat
cgaactcctg
catcagccat
atcctacccece
gtattctgga
aatgtgttat
tttcttette
ggctggaggg
attctectgt
taattttgta
cctaacctca
caccacacct
tttcaaatct
ctcactctgt
ctcctgaget
caccaccaaa
ctcgaactcc
gcaggaggag
atatattttg
gttttgtaat

8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
89420
9480
9540
9600
9660
9720
9780
%840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
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tctattatcet
cccatgcetgt
ttggaatttt
agaattggca
tgagtttagg
tcatagtcct
ttatctttac
tggtgttttg
cagctcactg
tagctgagac
tggggttteg
cctecggectce
cattcttaag
aagattgtgce
tttgaattgg
tggtcagtca
taagcaagaa
gcggtggete
gatcagaagt
caaaaattag
caaagcaggt
ccatatctct
agctactcgg
agccgagatce
aaataaaata
cagatctctt
ggccacctga
aagatggagt
ccctgcetcecea
cagcccaggce
accgccaggce
ttgttceccca
tcectagetet
cctggacaac
atgcatgcet
gaccaggagg
caaaatgaga
atattgectt
ggctgggcac
tcgettaaga
aaaatttaaa
ctgaggtggg
cactgcccte
aggtgacaca
ctggcaactg
aaaccagaac
gceccttggge
agggggettyg

ggcggggaaa
ctgtcatcce

gaccagcctg
tcacgtctgt
ggcggaggtt
gactcaatct
attgagctgg
aggatcactt
ctactaaaaa

aaagtcttta
gtagttttct
atctgtggag
tttgcttcga
gcagatttte
tagggaggac
ttccectata
agacagtttc
cagcctcaac
cacaggtgca
ccatgttggce
ccaaagtgct
taggaagcett
tataaggaat
cttcagctca
ctaaaaataa
aaatagattg
acgcctgtaa
tcgagactag
ctgggegtgg
ggatcactca
agcaaaaata
gaggctgagg
atgccactge
aaggggagaa
gactgttatg
gcgaggggta
accacaccaa
tceetteage
ttctgaggaa
ccacggggtyg
ttttgcagct
ttecggaggece
atggcaaaac
gtagtcccag
cagaggttgce
ctectgtcetcea
atgaaaatgt
agtggctcat
ccaggagttt
aattagccgg
aggatacctt
ccgectggge
atggatagtg
tgggagacaa
tgaggctggyg
tggattgcaa
tagcgtgtga
ggtgagaact
agcatttcag
gccaacatgg
agtcccagcet
gcagcgagcce
caaaaaaaaa
atgtggtgge
gaggccagga
cacaaaaatt

gagatttgtt
ttatgttcgg
aattctttga
ttgagatcac
cttccecaat
ttccteagtyg
ccaaggaggc
ttgctetgte
ttecectggget
caccaccatg
caggctggtc
gggattacag
tgtccagaat
gttcattgaa
tttgaattta
tgaaagaaag
attctatttt
tccecageact
tctggccaat
tggctcacac
aggccaggag
caaaaattga
caggagaatc
actccagcect
aacaaagaag
ttcettgttgt
tggccagetg
agtgagtctc
ccecteectgg
gtgtgcacat
tgacgaaggc
agaaagaaac
caggcggatg
cccgtetceta
ctactcggga
agtgagccaa
aaaaaaaaaa
tacagaagca
gcctgtaate
gagaccagcc
gcgtggtagt
gagcctggga
aacagagtga
tgaggtgggg
cggggatcag
ccaggccagg
ggcgaagaag
ttggagggag
ggatttaaga
gaggccaagg
caaaactccg
actcgggagg
gagatgctge
aaaaaaaaga
tcacacctet
gttggagacc
agctgggegt

tectgtectec
ttactttcta
agtctgtaat
tcgaaattaa
cacagcggtg
caggagtaca
agtcttttgt
accaaggctg
caagtgatcc
cccagctaat
tcaaattccet
gcatgagcca
ttatcaaagg
atggtttatg
ttgagtcagt
tttaagaagt
acatttaaga
ttgggaggca
atggtgaaac
ctgtagtgta
tttgagacca
ccaggcgtgg
acttgaaccc
gggcaacaga
atagattctt
tgactctgtt
tgcagcatct
tgcggacagt
gctcatttgt
catgtaccca
tgggattttg
ctggccaggce
gatcacccga
ctaaaattac
ggctgaggca
aaccatgcca
caaaaaaaag
ttgattttac
tgagcattat
tgggccatag
gtgcaactgt
agtcaaggat
ggccctgttt
gaggcgagca
gcagaggggt
gtgtcagagg
caggagggag
gaccgggctc
tgttttgggg
cgggcggate
tctctactaa
ctgaggcagg
ctctgcacte
cgttttggga
aatctccaca
agcctgacca
ggtgacacge
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gtcecttttg
ccctaagcetg
gaaggcaggt
attctcaget
atttgaggceg
agcgtttgtt
gtgtgtgttg
gaggaatggt
tccecacttca
tttttaattt
gagctcaagce
ctgcacctgg
cagtccttat
atagcaaaaa
tcaataaatt
tgaataaaat
ataaaggtag
gaggcgggcea
cccatctcta
atcctagect
gcctgggtaa
tggtgcgtge
aggaggtgga
gctagacccc
taccagagaa
tceceetecte
acctgaaact
tctgeegeca
cagctctttce
agctgtgaga
gcecegtgtet
acggtggcetce
ggtcaggggt
aaaaattacc
ggagaatcgce
ctgcactcca
aaagagtaac
tgttaataaa
gggaggtcga
caagatcctg
agtcccagcet
gcagtgagcet
cacagaaaaa
gctgeggggt
gggcacatag
ctgaggcggyg
aggctgagag
tggtaaaggt
ttgggcgceag
gtctgaggtc
aaatacaaaa
agaatcgctt
cagactgggc
gtagagattg
caatggaagg
acatagtgaa
acctgtaatce
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gtgcattttg
ctcatecttcece
tcctecagag
taaggttttg
gtagaattct
actttattat
gtggtggtgg
gacatgatca
gcctectgaa
tttgtagaga
aatcctcect
ccagactcaa
gtttgtacaa
tttcaactgg
acaataatac
tgcagcatat
atggctgggt
gatcacctga
ctaaaagcta
tttgggagge
catggtgaaa
ctgtaatcce
ggctgcagtg
atctctaaat
ttcetggetg
ttcctaaaag
gctaagaacc
ccgecgecte
aggtaataga
gaggaaagcc
tctgcaccect
acacctataa
tcaagactgg
catggtggtyg
ttgaacctga
gcctgggaga
cctaggcact
aacaattcct
ggctggagga
tctctacaaa
actcgggagyg
atgatcgcat
agagagaaga
gtacaggggt
gaggcaacgt
gagtcggget
tgtggagggg
gtcatgagga
tggctcacgce
tggagttcaa
agaaattagc
gaacctggga
gacagagcaa
aaagtgttaa
ccaaggcagg
acccccatcet
ccagctactc

1

11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
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aggaggctga
tggcgeccact
aaagtgttaa
gaaagaaagg
gggatgggag
cttgtatata
gtcccecctage
ctggggtcga
ttgtttttee
aggagcaaag
gggcagagtg
ccagcctggg
ggtggctcac
tcaggagttc
aaaaattagc
caggagaatc
actccagect
acacattaaa
cacttcggga
caatgtggcg
acacacacac
tgaggaggcet
atcatgccac
agagagagaa
ggatgaagcg
tcgagaactg
actgcccgag
agctgtgagt
aggacccagg
ggaagtggag
agagagatgg
gtagtgggtg
cagagaggga
tctggagtygg
cagcgtgtat
ggccttggea
ttgcggtggg
agctcactgce
tgggactaca
gttttgccat
ggcccccaaa
atccacttgt
cctttgecac
aatgattgat
ctcactetgt
tcaagcaatc
gceceggetga
ccagaatccc
agaaagtgac
ttttgtgaat
gctgggatgg
gtgcctceatce
gctttectgee
ttttogttttt
ttgatctcgg
tcececgagtag
gtagagatgg

ggcttgagaa
gcactccage
atggaaagtg
agggtgtaga
ctggggcagt
ggaagacagc
ttttaatage
agaggatgca
tggttttaga
gacttttcca
gctcacacct
caacacagtg
gcttgtaatc
aagaccagcc
cgggcatggt
gcttgaaccce
gggcaacaga
gaaaaattca
ggccaaggceg
aaaccccate
acacacacaa
gaggtggagg
tgcactccag
acaagagaga
cctcaccagg
aaagacactc
ctgactgaga
ctttctccag
ctctcagcag
ccaggccacc
ggaggagagyg
gacttgaggyg
gatgctggtg
ggatggagta
gacttggggce
ccatggagece
ggagacggag
aacctccgee
ggcgtgcacc
gttggccage
gtgctgggat
acatgtagat
agggacaaac
gataccagcg
aaccaagctg
ctcececaccte
gagagggctce
aggttcccag
gtgaacaact
gctgacactt
ggaccaaagc
cagaacccct
ctctgactcecc
gttttttgag
cttactgcag
ctgggattac
ggtttcgeeg

tggcttgaac
ctgggtgaca
ggaggaggaa
gaaagcaaga
ggggctgegyg
agagttcagt
atggaagggc
gctggctttg
aagcagagaa
gtttttagca
gcaatcccag
agaccctgte
ccagcactct
tgggcaacat
ggtgcgtgce
aaggggctga
gtgagactcc
ttctctgget
ggcggatcac
tctactaaac
attagccege
atcacttgag
cgtgggcaac
gctggtttee
caccgaatct
tctatgggtt
cggacgttca
ggacagtcgg
gtcttccaag
agtcatgatg
gagcaggagg
caggagagga
tggggaggtce
gaggtgaagg
aaaggaaaac
caggagcaaa
tectcactett
tcccagegte
accacacccg
ctcgtctcta
tacaggtgtg
gccccacgat
cacacagatg
atttttettt
gagtgcagtyg
ggcctcccaa
ttcatgtett
gcaacctgca
tgtaagtgge
ctcataaggg
ccctgggtga
gcctggctat
aacactggta
aggcagtctt
ccteccaccte
aggcatgcge
cgttggceag

ccaggaggcyg
gagcaagact
gggcctaggg
ctgggaagaa
ggctgataga
ggcatcagaa
agaagggaat
cttccagagg
aaaggggaag
attagcgata
catttgggga
tcttaaaaaa
gggaggccga
ggtgaaaccc
tgttaatcce
ggttgcagtg
gtctcgaaaa
gggcgtggtg
ctgaggtcag
acacacacac
atggtggtgt
cccaggaatt
agtgaggcca
ccctectetg
gtcaacaccc
aagccaccca
ggacagagag
cagcecggecc
cagtgtggta
tcaagactga
ggactggcca
ctgaaagggc
tgggcaggga
tgctgaaatt
tgtgtcccag
gtctgcaatg
gccecaggetg
aagcaattct
gctaattttt
attcctgacc
agccaccgcea
ggaatggcca
acaggatcat
ttttettttt
gccecttgaact
gtagctggga
ctgcecctgac
gatgagtgac
tcctgecctg
tcatggaggg
cttggcecttg
ttcacacccc
cctatcctet
gcectgttac
ccaggttcaa
catcacaccc
gctggtettg
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gaggttgcag
ctgtctcaaa
taggatttta
ggttaaggag
ggccaaaggg
gcagctggtg
ggtcacgtgg
ctctcgaget
ctggtattgt
caagagtggg
ggccaagget
aatttttttt
ggcgggtgga
catctccact
agctactcag
agctgagatc
caacaacaaa
gctcacacct
gagttcaaga
acacacacac
atgcctgtag
cgaggctgca
tgtctctaaa
ccatgtaage
tgactttgaa
gtgcatggta
cgtgaatgca
taggtgcaga
gaaaggcagyg
gccaggaagce
tctctgagac
agaggcctgg
tgttttaggt
gaggtcagag
gtgccaggtc
gggatttttt
gagtgcagtg
gcctcaacct
gtatttttag
ccaagtgatc
cctggcectag
ccecatctcetg
gctggcectgta
tgtttgtttt
gtaaacttga
ccacaggegt
tcecttecte
cgccagetgg
agcccaggga
cctgatgggg
gggctactta
aaagctttcc
ccctetgtcea
ccaggctgga
gtgattctcc
agctaatttt
aactcctgac
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tgagccgaga
aaaaaaaaaa
ggtggaaaag
gaagaggact
gtcecetttge
ccaatagcca
gcttggagaa
cactgctgtc
ccaagtgtgg
gaaggaggct
tgaggtgaga
ggccaggcege
tcacctgagg
aaaaatacaa
gaggctgagyg
atgccattge
aatatccege
gtaatcccag
ccagcctgge
acacacacac
taccagctac
gtgagtgatg
aaataaaaaa
aacgtaatca
ctececctggee
tcttgttata
tagtgacacc
gccgatgaca
cagggtgtgg
aaaggcaggc
agaagcgtga
gcgatgcagce
gatggcagag
gttgtaatct
aagcctcaga
tttetttttt
gtgcgatctce
cccaaggagce
ttgagacagg
catctgcectt
agcctaaagt
tggccectttte
gatactcagc
gaggtagggt
actcccgggce
gtgccaccac
tgccteectt
acgaggctgg
gggagaaagc
ggaggccgtyg
tttattggtg
tgtctgtcte
ctgtcactgt
gtgcagtgac
tgcctcagece
tatattttta
ctcaggtgat

14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
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ccgeccaccet
gtcgctgtcea
tggagetgga
tagagcgtgg
tttecctettg
ctcaacctct
actacctaat
ggagacattc
cttcagtatt
aatcctagca
agcctggceca
gtggcacatg
caggaggtcg
agcaagactt
ccaggctgga
tgatcctece
gctgattttt
gaactaccag
gtgagctacc
gaaagaccac
cccaaagaca
ccttggtcca
gaggaggaag
attggttgtc
gttccactag
cctecagace
agcgcgtctce
accagcgttc
ccacattgca
tctgcatgtg
ttcagcttece
aatattctgt
accagtcttc
tcatgectgt
gttcaagacc
gccaggtgtg
ggcttgaact
tcagaaaaaa
gacattcagce
taaaaataaa
gtggtgtaga
ctgtaatttce
ccagectgge
tgattgatgg
tgaacccggg
tgacagagca
aaacaagtat
atgtggataa
gagatagtet
acctccgett
cgggcacgca
ttatgttgcee
ccaaagtgct
gtgctagatc
cagcctagaa
tggagcegge
gtttcaacct

cggecctcecca
ctgttgactt
gttgtgtgtg
gggaggggac
ggtccagttt
tccaaacagg
tcectagtect
acaccccatc
tttettttta
ctttgggagg
acatggtgaa
cctgtaatce
aggttgcagt
catctcaaaa
ttgcagtgge
acctcagect
tatatttttt
cctcaaggtg
acacctggcce
acactgcccc
ggtcttacct
gtcttgtctg
ggctcatgte
acccaggact
cagggggagt
atcagcccct
ctcceccacat
tgagactcag
ggtctccata
gacaggcagg
ttcagettgt
tttgtgttgt
agcacaggat
aatcctagca
agcctgggea
gtggtgagca
caggaggcgg
gaaagaccaa
cgactaggaa
acgcagaatc
tgcatttatt
agcacgttgg
caacatggtg
tgtgtgccty
aggcagaggt
agactccttg
acattgttgt
ttcagaattc
ggttgtgtca
ctggggctceca
ccaccatgcce
caggctggte
gggattattg
tgaatgcagg
gttgcagttc
tgectgectg
ttgggtcate

aagtgctggg
caccaggctg
tgtttgcgea
aggtaacaga
ccagttaaca
tgagtctctt
cctetecctg
tctggtctet
agagacaagg
ctaaggtggg
accctgtcetce
cagttacttg
gagccaagat
gaaaaaagag
atgttacggc
cccaagtage
gcagagatag
tcttccecaac
tcctagatat
ttcctactgg
ctttgeccage
ctactcggaa
tgttgttgag
ggttgtcacc
ggccacactt
aatgcttcce
ctcccageag
ggcgttccat
cgcaagcttg
acccactctt
tcatctgtge
acgatggctg
gtggtcagaa
ctttggaagg
acatggtgaa
cctgtaatcce
agtttgcagt
caccagaaac
gctatttgag
tagtctatgce
ttttaaaaaa
gaggcgaagg
aaacgccatce
taatcccagce
tgcagtgagce
aaaaaaaaaa
ggctaacttt
attcgcattt
cccaagetgg
agccatccte
cagctaattt
tcaaactcct
gcatgagcca
cgtgagtgag
ggctgacaca
ccteceegetg
cttcecagtte

attacaggcg
catggccata
tgcacatgag
ccggectcag
gtggagatgt
ccctecegte
caaagtgtge
ccaacccteg
tcteggeegg
cccatcactt
tactaaaaat
ggaggctgag
catgccattg
agagagagag
tcactgcaac
tgggactaca
gggtctcact
tcagcctccee
tttccaageg
cctectetect
cactggactg
ctgggetgge
ttggcagcca
caagtccaca
ccaggctcct
tgacaagcct
gctccectee
gacaagcatc
gtggtctcat
ggggcttgga
agaaatgcct
ggacagggca
aaacaccaga
ccaagggggg
accctgtctce
caactactca
gagccgagat
agctggaaac
cagggtgtta
cctaagctat
tgcattgggg
caggtggatc
tctattgaaa
tactcagatg
caacatcaca
tgctttggaa
tcatcatttyg
agctttcact
aatgcagtgg
ctacctcage
ttgtgtactt
gagctcaagt
ccacgcccag
attcttagaa
agctctctce
ctgtggtgtt
ctgacagacc
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tgagccaccg
atacccacaa
cattggagac
gctgtggagt
ttgactacct
taacccaggce
agcacaaggg
tgcagggagg
gtgcagtgge
gaggccagaa
ataaaaatta
gcaggagaat
cactccagce
agaaggtctc
ctcaaactac
ggcacgcacc
gtgttgccca
aaagttctgg
ggtggtttca
gaagcgcagg
tagccatgge
tcatgggcac
tgggaaacaa
tgagaagctc
gcectgccaag
cagctggtce
tttccectggg
caactctgaa
gcccaagecet
ctectectgacce
actactggcc
acaaattctg
aacaggccag
cggatcacct
tactaaaaat
ggaggctgag
gcagtgagca
tgcggtttgt
tacaaaagtc
tcccagtceag
ccgggegeag
atgaggtcag
atacaaaaat
gctgaggcag
ccactgcact
atgtttgcat
gattttggtg
tttttgttgt
tgcgattceg
ctcccaagta
tttttagaga
gatgtgcctg
cctgcattta
ttgtcatcct
ccatggctct
tagggataag
gtggaccatg
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cccececgacct
ggctaagact
tggagtagceg
gtaagctcte
ggagtgtgaa
tctcatggga
gtaggaaaat
gactgaacct
tcgecacctgt
gttcaagacc
gccgggeatg
tgcttgaacc
tgagtgatac
actctgtege
taggctcaaa
accacatctg
ggctgttett
gattacaggc
cgtctgagcea
cctccaaaag
cctggccagt
gatttctact
gctggteagyg
acacagtcct
aactgtggtg
ccttectetec
ggatgtaagc
agacaacgtt
cgtggectte
ccgaatttcc
tcttttcecag
taatacattg
gcacagtggce
gaagtcagga
acaaaaatta
gcaggagaat
agattctgte
gcgagaaagg
agtagagaaa
actgaaagca
tggctcatge
gagttcaaga
tagccaggeg
gagaattgct
ccagcccggg
aaaagtatat
ggaacaacgt
tgtttctttt
gctcactgceca
gctgggacta
caaggcttca
ccttttecte
gcetttggaat
tgggaaagtg
cacctcttct
caagacaaat
agtaagcgga

18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
158500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
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gatggtgatg
gtgagctcag
gtttgtttgt
ccatctcage
cctgagtagce
tagagacagg
tgcctgeett
ctctggtttt
tctaaattcc
aatgcttget
agcactttag
tectggtcecag
ttaacactat
ctectctcecteg
aggctggagt
ggatcctecce
gctaattttt
ctcctgagcet
agccaccaac
ggcactcact
caggtcctca
tatattaaaa
tgtgggtgat
caaccctgga
aacggagcct
gccteccaage
ccacacctgg
tggcectegaa
tacaggcatg
ccactgacat
ttgcaggaag
agtcaagaac
agacccttac
gcacagagtg
aagggcattc
gttcctgeca
cagctgettt
tttttttttt
ggaatacagg
gagagtcatt
agaaagaaaa
gcttggtcta
agggagcaac
caggtgcccec
cttattttte
actctgtcac
ccaggctcaa
caccacacece
ctggtctecga
ttacaggcat
tcactctgte
teetgggtte
gccatcacge
aggctggtcet
attacaggcg
aagatgaggc
ctettcttee

aggtccaaaa
ccatcttttt
tttgttttga
tegetgcaac
tgggattaca
gtttcaccat
ggcctcccaa
atatgcattg
ctctgttcta
ttttgaaaaa
gaagccaagg
aagactctaa
gtaatgaatt
tttttttttt
actgtggcac
acctcagcct
taattttttg
caagtgatcc
cccagcectcece
agccccatgt
gctgcactag
agtttatatg
tctgatgtgt
tgcagattag
tgctctgteg
aattcttgtg
ccaatttttg
ctcttgacct
agccacagca
cccaacatac
actttagtgt
cactgcacaa
gaggtatgca
actgagcaac
ctggaaggta
gttggagcct
taatttgtgt
ttcagctgee
cagtgctagg
tcattgcceg
tcagectgge
ggatgggggg
tttgtctctg
aagtttcagce
ttgttttgta
ccaggctgga
gcgattctece
agctaatttt
actactgacc
gagccactgt
gcccaggctg
aagcgattct
ctggctaatt
caaactcagg
tgagccactg
tcectectceca
ctgagctatec

ggacttggtt
tgtgccacat
gagagtctcg
ctcegectcee
ggtgtgtgce
gttggcecagg
ggtgcttgga
ttcattaata
gtccagtgcee
cagcaggcta
tgggaagatt
gtaattcacc
ctattcacct
tttttttttt
aatcatagct
cctgagtagce
tagagatggg
ttccacctca
tgtgctttaa
gatcattgaa
tcctatttca
aacattttca
gctaaaactt
aatctacctg
ttcaggetgg
cctecagecte
tatttttagt
caagcagtcc
cctggectaa
agcagaccaa
ttcagtttcc
ttccatgeac
ctgttatagc
ttgtcecgtga
tcaggaatcg
gaggaagccg
caagaagaaa
agactaaccc
cttccctcetg
ccgegtgeag
cagtggtgtg
caggaggtta
aaactcaaga
cctgaaccct
ttgttttgtt
gtgcagtgge
tgcctcagece
tgtattttag
tcaggcegatc
gcectggettg
gagtgcagtg
cctgcecteag
tttgtatttt
ctcaggcagt
cacctggctg
tgtccgcecat
aggggtctet

agctgagaga
ctcatgaccc
ctctgttgee
caggctcaag
accacgcccg
ctagtctcga
ttataggcat
ttgttaccac
tggtgaatag
ccaggtgcag
gcttgaatce
ctagagtttc
atttcatcat
ttttggagat
cactgcagcc
tgggaccagg
gtcttgctat
gcctcccaaa
gaagcacccg
cttgattaca
ggcatatttc
tcattgtaga
gacaaccact
gggcgttttt
agtgcagtgg
ctgagtagct
agagatgggyg
tcccacctcea
¢gggggacag
ttgaaacaga
ccaggtgatc
ttttcececage
cacatgtgct
tgacactgct
gggccaggca
gtagacttgg
agctgecettt
agttaccagg
ggccagttecc
agtctgcaga
agctgagtgt
gtgtggaggg
gggtggaggce
gacatatctt
ttggtttggt
accgtctcag
tccecaagtag
tagagacagg
cacccgecte
ttttgtttta
gtgggatctt
cttcccaagt
cagtagagat
cccececcaccet
agacccagtc
ggtaggagct
gcacagagta
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atgagtaagg
ctagctctgg
cagactggag
caattctect
gctaattttt
actcctggece
gagccaccgt
gagatgctga
caggccctca
tggctecatge
aggagttata
ccagagcatg
cactgctgtt
gggatctcac
ttgacctcce
gatgtgtgce
atgaccagge
gtgttgggat
cagtgtgcac
attaaataac
agaaagccac
attctattgg
gagcttggac
tttgtttttg
tgggatcttg
gggactacag
tttcceccatg
gcctcccaaa
caggggaaga
tggtggggcg
ctaaccagtc
attctcattg
caacagaaga
ctagatgttt
gggaaatgga
ggatggctge
taattagaac
gattagtgca
actcacagaa
ggcagtgggt
ctgcagccag
agccccagcg
aagacttcta
ccttectecea
ttettttgag
ctcactgcaa
ctgggtttac
gttttgccat
ggcctcccaa
tttatttatg
ggctcactge
agctgggatt
aaggttttgce
cggcctcaca
tcgtaaagag
ctceccaggtt
gegettagtt
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ggtagaggtyg
ttttttgtgt
tgcagtggca
gtctcagect
gtacttttag
tcaagtgatc
gcccagecetyg
cctactcatc
accataaaag
ctataaaccc
gtcgggtage
tagctgaaag
tttettttet
tctgtcgecg
tggtctcaag
atcacaccca
tggtctcgaa
tataggcatg
tgtccaatag
atttaaaagt
atatggctaa
atagcactat
atacagtttt
ttttctctga
gctcactgca
gtgccecgeta
ttggccagge
gtgctgggat
cttttgacac
gttctggggg
tcaaagccaa
aagtcctctg
gcatcaggag
ctggatgcca
acagccecgtg
cttgcagtga
agttcgggat
gtcgggaage
ggaccgeggg
ggccagtgca
acggccagtt
tgagaaattg
tttttgttga
agtcecttttt
atggagtctc
cctccacctt
aggcacacgc
gttggccagg
agtgctggga
aaacagagte
agcctccacc
acaggcgtga
catgttgcectc
aagtgctggg
gaaaaaaatg
atgagcaaat
cacccagtca

21720
21780
21840
21900
21960

22020

22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
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tgatgcactyg
ccatcagctc
tttttttttt
tgcaatctceg
cteccegagta
agtagagaca
tcecaccegece
aaaaccactt
atcttggcte
tgagtagcectg
tttgtgagag
ttacctatct
agaatcggte
aatcccctgg
acatgtcccg
aggtcatctt
actcctgtga
ccagcctgag
ctgttccaaa
tttggtgacc
ttggggtgte
ttgttcggca
ggagctttat
tgtaggcagyg
tagctcctcet
gagggtagct
gccttttatg
aaagggcacc
acccgccecctt
agccccaact
ggaacaggtt
ctgagtctge
ggagtgggag
tagggttcct
acttgggcgg
cagccctggce
tggcagetge
ttcaacaagt
ctacatgagce
ggaattttat
ccttacctag
tggtcttaca
ctcacccagg
ttcaagcaat
cacccagceta
gttggccagg
agtgctagga
ctggtttaaa
ttgggagget
atagtgaaat
ctgtagtcce
ggctacagtg
gcctaaaaaa
ggttattgac
cctagatgct
tagaagggct
ccaagagaag

aatattctga
ttgggctcte
tttttttgag
gctcactgca
gctgggatta
gggttttccc
tcagcctcecet
ttttttttte
actgcaacct
ggattacagg
ccttcaagtt
catgggagtg
cttggtgtat
ctctaccacc
ctctgtgtcece
ggactgcagc
gtaccgeggg
gatgtcccca
aggcceccgga
ccagtaaagc
cgttttctgg
tccaggaaga
tgagtattag
ttgtcctgtce
ctgcagctga
cctctctgta
ggcctcagag
ccaagttcce
tcacccagga
ttgctctaag
cagaagaggg
agctgggget
gcccaagtct
gcctgceteceg
ctacagcccc
catgcctcecc
catcaccagg
atgtcgtgea
taacataatg
ggagaaatat
cttcagttcc
gaagttctta
ctagagtgca
tcttgtgect
attttttgtt
ctggtctcga
ttacaggtat
atgatgtgte
gatgcaggca
ccctgtcetgt
agctacctgg
agctgtgttt
aataaaataa
aagtaatgaa
aacctaggat
ttgcggcaag
ggaccagctg

ctctcaggag
caacaagtct
atggtatctt
acctctgect
caggcatgtg
atgttggaga
aaagtgctgg
gagactgagt
ctgcctcteg
catgcgccac
actaaccttc
ttgtgaaggt
gttggaccce
tttctececte
gtgacggcag
cacctttatg
ccagatctte
gagaaacgca
gcttctgace
ccctggettg
ctggaaacct
atgaggtatg
aacagctcag
gagtgttcag
ttatcctage
gctggtegte
gggaggaaat
actccggtcet
atctgtctgce
atcagagtgg
gagggagagc
gggggcgggt
gcagctgtgt
gaccctcaag
atccagcagg
tgctgcagcet
atggtcctcet
tcctacgaac
atttccagac
aaattataaa
ctggggtgec
cacttttttt
atggcatgat
tagcctcecca
gttgttgttt
actcctggece
gacccaccac
tggggtggge
gatcgettga
acaaaaaata
gaggctaagyg
gtgccactgce
ataaaataaa
tctetttatt
ggttttgtgg
taggcctgcee
cttagagtgc

caaaggctcc
gttaactcac
actcttgtca
cctgggttca
ccaccatgcec
ggctggtctce
gattacaggc
tttgectetgt
ggttcaagcg
catgctcgge
tgtttcttca

‘taaatgaatt

tgcctctgee
acttttattt
cagggcagtg
actacactgt
ttacatgaga
gtccttctca
attgtgagga
ccactcttge
ctggggccag
cagacaagtg
aggagactgc
ctctcagcag
atctctgecag
ccatctetge
gcaccacgat
gtgggattgg
ctceegetge
gtgccgacag
cttctcaggc
gcggggcage
tttgggtgge
agcacaggga
gtgaggctte
ggcatgatgg
ctgtctgcecet
agcacaaata
catttatcta
acacagctgce
cttagcagaa
tttttttttt
ctcggctcac
agtagctggyg
gaatttttag
tcaagtgatc
acccgcecagt
acagtggttc
gctcaggggt
caaaaattag
cgagaggatc
actccagcect
gtagtataag
tagacagtac
aagggagatt
tgaagggagc
tgaatacaga
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tggtctaacc
cacctctcaa
cccaggctgg
agtgattctc
cagctaattt
gaactcctga
gtgagccacc
tgctggagtg
attctcctge
taacaaaacc
cctgtttaat
agatgaggta
cctctgaaga
cctagtattc
ccgectegece
caagcttctc
ttcaggccag
gtgcetttygg
taaaagagca
gtcccagtgt
tggtgccttt
gagggtggac
agtgggtacc
aaaagaggcc
gtctctgaag
tcagctctgg
tggtccatgg
cageccggec
catgcatggce
cagggagaag
cctgaagagt
agggctgceca
tgcagctgeca
ggctcagatc
tgcctgttee
cagtggcagg
ctagcttgag
tcagcagacc
cacaatccct
tcattaaatg
tatatatagt
ctgagacaga
tgcaacctct
accacaggtce
tagagatggg
cgcccaccte
tecttatactt
acgcatggaa
tggagaccag
ccaggcatgg
gcttgagece
gggcaacaga
acagtatact
aagggaaggg
ggaattagct
tgagagggtyg
tgaactttte
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atcattggce
caaaaccact
agtgcagtgg
ctgcctcecage
ttgtattttt
cctcaggcga
acaccctgece
caatagcatg
ctcagceccetcece
acttcctgac
ggggatacgt
aagcacgcac
ggctgcctgt
aactccctgg
ccgctgatce
ttcaaactcc
agggaggatc
ctgtctgett
gggcccagge
tacaggatct
gcccgagtte
aagatgaaga
gctctctgte
atggagtggyg
cctcagcaga
ctgagctcag
gcaggcccag
cccaccgggyg
aacagggctc
ccaggcagcg
acagggatge
cccactccat
cctgggaagg
tgcagtcaca
atggagtgtg
ccatctggac
cacgtcacca
tggcctagac
ttgtgcaaat
gagacctatc
ttggaagttc
gtctcactct
gcctaccagg
tgtgctggcea
gtttccccat
agcctcctaa
ttgtgtcectt
tccecatcact
cctgagcaac
tgacatgcge
agaaggtcaa
acgagaccgt
ctgtaactgc
tgtagcatcg
gcccagggat
gagtgggccece
attgtttcce

25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
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ctggaaactt
tttgtaaaat
ggaggctgag
tttgaaggca
ggatactctt
aacagggtct
acctccatct
taggtgcecg
atcctgttgg
cccaaagtge
acatttattt
atacccagtt
cgggcacggt
tgaggtcagg
tacaaaaaat
aggcagcaga
tgcactccag
gtcacaacta
gggcacggtg
gaggtcaaga
acaaaaatta
caggagaatt
ccteccagect
ttcagattgt
tgcatgtgac
ctcaaacttc
gaattctgtt
aagatcattt
ttttgttttg
gtgcgattgt
cctettgagt
atttttgtag
aagcgatgcet
ccagccatct
agtgaatgta
taaaaggatt
ttacagaacc
gtgtgcagtg
ctcaatccct
gtgcaatcte
cctcccaagt
tagtagagac
attctectge
cttcaatcce
cttccagact
aagaactgct
tcttctctag
gaactaattg
ctgggctcee
tgctggccac
ccectgeecte
ctgacaccct
aagtaacagg
actgtgagag
gaggcgggag
cccatctcta
gatcccagece

ttecattgttt
ggggagttaa
ggagttatga
gggcaatacc
tacaatacat
cgctctgttg
cccaggttca
ccaccatgcc
ccaggcttgt
tgggattgca
ttgttttaga
ccattttcce
ggctcacgcece
agatcgagac
tagcegggeg
atggtgtgag
cctgggtgac
attaaccagt
actcacacct
gattgaaacc
gcggggtgtyg
gcttgaaccce
ggcaacagag
cacagttttt
atttagttgt
ccttattttt
tgectgatgt
aggtcaagtyg
ttttgtttca
agctcactgce
agctaagact
agatgggggt
cccecactcag
tttgccattt
tgacccattt
gctgagctgt
tcagagaact
tcatagagtt
tgttettttt
agctcactgce
agctgggatt
atggtttcac
ctcagcctce
ttgttetttg
aatatcagcc
cccteetggg
tccaggacac
aagtgaaagg
ttggttacca
atgccccagg
tggtceccect
gcaaggccac
aatggaggtg
gtggctggac
gatcacttga
cagaaaaaaa
acttgagagg

ccaagtattc
gctgggeatg
gaagagacag
caagacccac
agttttttaa
ccecaggctgg
agcaattctc
tggctaattt
ctcgaactcc
attgtgagcc
tctacagaaa
tttgttcgta
tgtaatccca
catcctggece
tggtggeggg
ccctggaggt
agagcgagac
gttgatacct
gtaatcccag
atcctggceca
gtggcgegeg
gggaggcgga
tgagattctg
accgaatgtce
gatgtctcct
gatgactttg
ttttetecgg
ccatattcat
agacagggtec
agcctcaaac
acagtgcaca
ctcactatgt
cctcccaaag
caataatcat
ccaaataaca
gatctacagc
ggctctgtag
agctaccaac
tttgacagag
aacttccgece
acaggcgcat
catattggtc
caaagtgctg
ccttctgaca
ctgagcctea
cctgccatgg
aatttccace
atttggagga
gacctcggga
gtagctggge
cccctetcecac
cgggaccgcet
aattcaagag
acagtggtte
ggccaagagt
atgtaaaaca
ctgaggcagg

tgttgctcag
gtggtgcaca
gtaattaagt
actgcctetg
tttactttat
agtgcagtgg
ctacctcage
ttgtattgtt
tgagctcaag
actgcagctg
agttataaaa
tattagtatg
gcactttggg
aacatggtga
cgcctgtagt
ggagcttgca
atcgtctcga
tattattaat
cactttggga
acacggcgaa
cctgtagtce
ggttgtggtg
tctcaaaaaa
cttttctgcee
taggttccte
acagttctga
atttaactgg
tcactgtcca
tcgetetgte
tcctgggett
tcaccacacc
tgcccagget
tgctgggatt
gttttataca
aatttaaatt
tgcaatatgce
gggaggaggc
caagccggga
tctcactgte
tgctgggtte
gccaccgcgce
aggctggtcet
ggattacatg
gccatcctet
acctaaaaca
tcecagectge
ctattgtgcce
taagcgtcte
cagctctagg
cccteeeect
actctttcca
tcatggagca
cgctataaaa
atgcctgtaa
ttgacaccag
aattagctgg
aggatggccet
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tagaacatca
cctgcagtece
gtttgggttt
ggctgaggaa
ttatttattt
cacaatctca
ctcccaagta
tttagtagag
tgatcctcct
gceectetttt
atagtaccga
aaacatttgce
aggccgaggt
aaccctgtct
cccagctget
gtgagccgag
aaaaaaaaaa
taaagttcgt
ggtcaaggca
accctgtate
cagctgcttg
agctgagatt
aaaaaaaagt
ccagaatctce
ttggctatga
gttttttgta
ggttaagggt
cttctgcceat
acccaggcectg
aaaagatcct
tggctaattt
ggtctcaaac
acacatggga
tgtgttcecct
taaacaaata
aggttcgcac
tgtcctaaga
ctggaactca
gcccaggcetg
aagcaattct
ccggctaatt
cgaactcctg
cgtgagccac
tgggcaggtt
aatgcaggca
tactgggtca
cggcatgget
cacactcctg
ccagtcgtgg
cgagagccce
atttcttcca
gtttacaaag
tcattaagcce
cceccaactcet
gctgggcaac
gcacggtggt
gagcctagga
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ccactgecett
cagttactct
aaaggccttc
ggggtaggag
atttttctga
tccecactgcea
gctgagatta
acagggtttc
gccteggect
ctaaaaataa
gagttctegt
cacaactggc
gggcggatca
ctactaaaaa
caggaggctg
atcgtgccac
aaagaaacgt
acttaaggca
ggcggatcac
tgctaaaaat
ggagctgagg
gtgccactgce
tecgtacttta
acccggtaca
cgtttcactt
gaatgttcct
tcttgggaga
ttttgttttg
gagtgcagtg
cccacctcaa
ttatttctta
tcectgggtac
gccactgege
gattttatcc
aagcaaacac
atctgagagg
ggttactggt
gatcccaagce
gagtgcagtg
cctgcctcag
tctgtatttt
acctcaagtg
tgcacctgge
ctgcggatet
atagctgaga
ggtcaccatt
tgtccttceag
ctggttcctg
ccectggeag
gctgtggett
ggcctcecag
taagtggttc
atgcaagtgce
ttgggagget
atagcgagac
atgcacctgt
gtcegagget

28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
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gcagtgagct
taaaaaaaaa
tggcaatggce
tgcatcagcee
tgtattttta
cttgtgatct
cccgacctga
ggcaaatcta
tagaagaaag
ttctetttte
atatgcatct
ctgtatagca
aaaaaacctt
cagagtctcg
ctcagcctce
ggcgeccace
gttggceggyg
ttacecggege
gccatcatcc
atccactagc
agactggact
gaaagggcgyg
ttgctatgge
aatttaccac
aaaagtgggt
cgctgcaagg
aacaccagcce
ggcagatcac
tctactaaaa
ctgaggcaga
cactgcactc
aagatcttta
ccgaagcaag
accctgtctce
aggcaggaga
tgcactacag
ggaggggagyg
gggggetgag
ttaatttcct
tccecaggag
catttgagaa
ccetgagget
ttactgttgg
catttgcette
acacggctge
cagagacaga
ttcgtttatt
atgtacccct
gggaggatcg
cttcagcctg
ggtggctcecte
ccaggagttt
aaaaaattag
gagaggatcc
actccagcct
gcacattggc
gaggtecggga

agattgtgcc
ttttttttaa
acgatctcgg
tctecgagtag
gtagagatag
gcccacctca
ggttatctte
cctatagceta
agatttcatc
tgtctceccta
ctagccagac
tacttaaatc
tctctcteca
ctctgtcace
ccatcteccag
accatgeccecceg
ctggtctgga
gagtcactgt
atttaggcca
aggtttggtt
ctggaggcag
aagcacctct
aacatccgga
tttttttcta
ataaatgtaa
aacaggacct
gggtgcagtg
ttgaggtcag
aattagcagg
agaatcgcett
aggcctggge
cttaggctgg
tggatcgett
tactgtaaat
attgcttgaa
cttgggcaac
cgaaaccagg
aagggcctcce
cacccttgac
caagcgaagg
gccgagtaca
gatttcectgg
ctccaaacca
tagcttagaa
tgtctgagac
gacaggccta
ggactaagct
ttcatctcag
cttgageccea
ggtgacacag
acctataatc
gagaccagcc
ccaggtgtgyg
cttgggccecca
gggcgacaga
tcacgcctat
gttcgaaacc

actggacttc
atacttgtgg
ctcactgcaa
ctgagactac
ggtttcacca
gcctcccaaa
attctaaggt
gggtaactat
cattcattag
agttctggtc
cttacttctg
tcaaactgta
ttctgttttt
caggcttgag
tgattctcct
actaattttt
actcctgacce
gcccagccce
gagatctgga
gataccctac
ggcttgggca
gcataagaca
agttagcgee
gaaatttctg
cagctgctat
ccgetgetgg
gctcatgect
gagttcaaga
gcatggtggt
gaacccagga
gtcagaatga
gtgcagtgge
gaggtcagga
acaaaaatta
ctcaggtggce
agagcaagac
caaaagggaa
tgacttagcet
cataactccc
acaagtgtgt
tattctgtga
aatgtcaaat
gcaagatggg
aaacatctcc
ctcactgtcce
agtcttggga
ggagaaagtt
aatagatgta
ggaggttgag
caagaccttg
ccagcacttt
tggacaacat
tggcacacac
gggaggtcaa
ctaagacccea
aaccccaaca
agcctgacca

agtctatgtg
gcgtgaggtt
cctecgecte
aggcacacac
tgttggccag
gtgttgggat
gataaagtga
tggttatcta
ttgcctgcett
ttatagcatt
aatgccagcecce
ctttaggttt
gtttgtttgt
tgcggtggtyg
gcctcagecet
gtatttttag
tcaagtgatc
tcececattcet
agtcaccatt
aaatatgacc
tcggaccaaa
cacctaccag
cctttceatg
cataatctgc
tctgggctca
ctgtgcactg
gtaatcccag
ccagectgge
gcacacctgt
ggtggaggtt
gattccatct
tcacacctgt
gtttgagagce
gccectgtaat
agaggttgca
tccatccaaa
ggataataga
gtgtaaaagt
aaatgccaag
ggttgtaccc
taaatggctt
tcecggtaget
gatgtgtggt
cctgagtagce
ttgaattcag
tctgacaggce
cattgttgca
gttaactcca
attgcagcaa
tctctaaaaa
ggaaggccaa
agagagaccc
ctgtactcce
ggctgcagtyg
atctcaaaaa

ttttgggagg
acatggagaa
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acaaagtgag
atcttcgggce
ctgggttcaa
caccatgccc
gatggtcteg
tacaggcgtg
cagaaaatag
ataaatccca
atgccccaga
tatagactga
tcttgtcccee
tctcaaaaaa
ttttgttttt
tgatcttggce
cttcagtagc
tagagacagg
tgcctceccaa
tttctatctce
ttcctcatce
tgcttctgag
ttaaggacaa
tgtgcagtga
gcaataacct
cccttaattt
ctgcgtatgg
ccgcctcaat
cactttggga
caacatggtg
aatcccaget
gcagtgagcc
caaaacaaaa
aatcccagca
agcctggcecta
cccagctact
atgagctgag
aaaaaaaaaa
gtgagagttg
gcactctett
tttcagcette
acctcctggt
ctttagtcca
tgtgaaagca
caggtgattt
cactttgetg
gggaagcage
tgtaacgaga
ggccaaagga
gctactcagg
gccttgatceg
aattaaaaca
ggtgggtaga
catctttatce
agctacttgg
agctatgatt
aatatttaca
ccgagacggg
accccatcectc
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accctgtctc
tggagtgcaa
gtgattctcc
agctaatttt
atctcttgac
agccactgceca
ctcagacaga
tagaagcata
cttcatccte
taacccctaa
aatttgacat
aaaaaacaaa
gtttttgaga
ttactgcaac
taggattaca
atttcaccat
agtgatggga
aacaaatact
cccatgtcecea
gtgggatggyg
gtaaaacagg
cagtttacca
gacaatctgg
acatataatt
agtagccctg
aaaagttgct
ggccgaggtyg
aaaccccgte
actcgggagg
aagatcacat
acaaaaacaa
ctttgggagg
acatgatgaa
caggaggctyg
atcatgccac
ggaaaggagg
ggaggacaga
gtttttcctg
tctgectggt
acceccetgtte
aggagacagg
gttgagcctg
cattteccttt
ttccacacag
agtgatgtca
ccetgggggt
tttaaggcce
aggctgaggt
ttcecactgca
ggccaagcat
tggcttgage
aaaaacacac
aggctgaggt
ttgccactat
aataggcagg
cggatcacct
tactaaagat

31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340
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acaaaattac
caggagaatc
actccagcect
atgaagaata
aatagagatt
gtaatcccag
ccagcctggg
tggtggtgcea
ccaggaattc
gagcaagacc
tgtgecatate
attgaacgge
cttcccagga
gtaatgaaag
tggcttatcce
gaagttaaat
attatctact
tgaggaccag
ttatctectt
ctctgtccecc
ctaggttgaa
agatccccca
cccaggtact
ctecgtette
cctgtggtgg
gatgacctca
gcectttecte
ttgactctaa
cctgctetgt
aacactttge
aacatagtaa
ccagctatgt
tgagctgtta
aaatataaat
actteccagcet
cagtgagcta
aaaaaaatta
ccatatcact
tttttggtca
tcagcagtga
tccaagctgg
cactaaccaa
gggttggggy
attttttaag
ttaaataaaa
aggaggctga
tcgtgecact
aacacacaca
aaatcaataa
tttatggcat
gctcacaatt
tceccagggac
agaaaacatg
acggtagatt
aatcctagca
agcctgggceca
gttggcaggc

ccaggcatga
ccttgaacct
gggcaataag
tataagtctg
tgagaatgag
cactttggga
caacacagca
tccetgtaat
aaggctgcaa
ctgcctctac
cacccaagat
tgcectgtcee
acttatagtc
aagagagcta
tcagagaaag
ctgcaaaata
cttccaaagg
ctttaaataa
gacagcctgt
tacatggggce
agatctgttc
gctgectgag
ctettaaggg
agaacccacc
tgatccetge
tggacatgga
tcacctgceaa
ccaggttcag
ggctcccaga
aaggccaagyg
ggccccatcet
gggaagctga
tcatgccact
acataaaatt
actcaggagg
tgattgcacc
aaaaaattaa
caactgaccc
accacagaat
tcecettcaat
gttcaagcag
agaggaattc
caatggctta
gccaggagtt
gtaaaaaaat
agtgggaaga
acacttcagce
aaaaaggaat
ccatggattt
ttcaaagaat
aaaaacagag
cacttaattg
aagactgagg
tgaatgttaa
ctttgggagg
acagggtgaa
acctgtaatc

tggcacatgce
ggaaggtgga
agcgacactc
gattctctta
aaaaagatgt
ggccaaggca
agagcctgtt
tctagctact
tgagctctga
aaaaagagag
taggacatag
ctggcattat
ttaattgtgg
cctttgtagt
tcaatttectt
acaacatgtg
atttgtagca
tcctctgeag
gcectttgggce
tgatgaagac
taccgctcca
gtaagcatgce
ccggegggge
caacttcctg
agaggcctca
tgcctcectcag
gtacagggga
gcttctette
agggtcataa
tgggaagact
ttacaaaatt
gatgggagga
gcactccage
aaaataaaaa
ctgaaacagg
actgtactct
acaggtctga
acacacagaa
ttatttgaca
ttcaacagtc
atggttcagg
ttaatgatac
tgcetgtaat
taagaccaag
tagctgggea
tcatttgage
ctgggcgaca
gtcttgacce
atgagtatta
tgtccceaaa
ggatagaagc
agcgactata
tataacttgg
atttgcatca
ccaaggcagg
accccegtet
ccagctactc

ttgtaatccc
gcttgcagtg
catctcaaaa
ggtttcttgg
tgattttgee
gtaggattge
tctaccaaaa
caggaggctg
ttgcaccact
agagagagaa
taccaaacga
gggaaacagc
agagaacaaa
aaaattccct
ttaatgttac
ttctacagcea
tgaattactc
catcataatt
tggggagyggyg
acccagcacc
gcaacctgca
ccaaccacac
ctggcaagca
cgagcctcag
tcececgaca
caggtgagga
gaggctgggyg
attcacctag
atgggtgcag
gcttgaggcce
agccagatgt
tcacttgagc
ctaggcaaga
aattatccag
aggatcactt
agcctgggcea
accgtttaat
ttctctgget
acaagtttga
aaaatggtgt
agctaagtta
tggggcttct
cccaacatgt
cttgggcaac
ggtggtacac
ctgggatatc
aagccagact
tcaaatattg
gattagtatc
ttaataccag
actatgaaag
cagagagatc
atctgectcetg
cactagccag
aggattacct
tcaataaaaa

gggaagctga
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agcaactcag
agccgagatc
aataaacaaa
tcttecagtgt
agatgtggtg
ttgaagccag
aattaaaaat
aggcagaaga
gcactctage
aaaaaatatt
ttgtaattct
tcagcggagce
tagtccaaaa
teecttttec
tctaaaccaa
atgaagaaat
tttcctcacce
gaatcccage
gcaggaaagc
cctcaggtece
gtacttcaag
accctcggea
agcactattt
ccctgtecaga
gcgagecagt
ccacttggga
gagaccctgg
caccaaccta
tggctcacag
agttcaagac
ggtggcacat
ctgggaggcee
gaacaagaac
gtatggtgge
gagccaggag
gtagagcgag
tcgagaaagg
ctctgactta
tgacatcttt
gaacaaggat
agccatggte
tagatacaga
ggggaggatg
atagcaagat
acctgtagtc
aaggctgcag
gtctctaaaa
gcccctttaa
tggtaacatt
cttttaattt
caaactcatt
agtggattga
cctttgeget
gcacagtggce
gaggtcggga
tgcaataatt
ggcatgagaa
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caggctgagg
gcgecattge
caaaataaaa
ttagattcaa
gctcatgcecet
gagtttgaga
tagccaggca
ctgcttgage
ctgggtgaca
ggtttcttca
ccaagtgttt
tcagtccccea
acaaagagaa
tatggttaga
acactccteg
tagetttttg
agcaggtcac
accatggagt
caggtggcetg
ttecteccacce
cggctcatte
ctgcagaggce
gaggatgtgt
acatatcagc
cctagagaag
gagaaacttg
ccaaagccca
ggctgagcat
ctgtaatccce
cagcctgggce
acctgtggtce
aaggctacag
caggccctaa
acacacctat
ttggaggcetyg
aacctgtctc
gggcattcte
ttctcactce
ggcagttcat
gagaagtgag
tgcctcaaaa
acatcttgaa
aggtaggagyg
cccatcttta
ccagtaacte
tgagctatga
caaaaccgaa
tctcagaaga
tagagtataa
cctececectga
ccecttetet
aggcacagct
tcaccaaaac
tcacacctgt
gttcgagacc
agccgggtgt
ttgcttgaac

35400
35460
35520
35580
35640
35700
35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080
37140
37200
37260
37320
37380
374490
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040
38100
38160
38220
38280
38340
38400
38460
38520
38580
38640
38700
38760
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ttgggaggca
gaacaagact
cacatcctta
atcccagcta
agcctgggea
taaatccaaa
gccatgagga
cttggtcccce
taaggagaga
ggctcaggca
agaccccatc
aatgccagct
gcagtgagce
ccecteeccee
tattaacaac
gctacccccea
tgttgattga
acttagggga
ccgtgacccg
ggttgtgctg
gcacctgcgg
caggaggcag
gcggtaggtyg
actcaggatg
taggaatgcc
ctgtgtgcga
ttgccetggg
ttgacataaa
aggatggaag
cccatctcta
agctactctt
agctgattgce
caaataaatt
tgaagaggca
tcactctgte
tceccaggttt
accaccatgt
aggctggtct
ggattatagg
tttttaaaga
tatatgcatt
tceccactgag
gtgagaccct
tactcaggag
cagtgattgt
caaggaggac
tagactccte
tagcaagcta
ggtaagaccc
ctcaggcctg
tcatcteggg
ggtgccaatc
agcatctgaa
ctctagggca
ggatctecctg
gtccatggcece
gttggagcgce

gaggttgcag
ctgtctcaaa
gggtaggtta
ctcaggaggc
acatagcgag
agaaccaggt
cagcatttag
acgaggctga
ttggtttgce
gaaggatcac
tctacaaaaa
acttgggagg
ataatcacct
aaccgccaaa
cgcccctceac
gccactctaa
ggggctceccta
atcaggtatt
tggcagtygygyg
cagctgaagg
cagcaggcgg
cgggaggaca
9999c99999
cggcacagag
agctcttage
ggcaccgctg
cagtggatac
agctgaggge
gactgcttga
gaaaaaataa
gaggctgaga
accactgcac
tgttaaaaag
tgaatcccetyg
gcccaggetg
aagggattgt
ccagctgatt
tgaactcctyg
catgagccac
tgacttectg
cctaaatcaa
atgggaggat
gtctctacaa
actggggtgg
gccactgcac
cttctaggga
accttggtce
aaggagaagt
tcagceccectg
tggcttcccece
aaccacacct
ccatgtaggt
ggtgatggcet
cgcacagcct
gttcaagaca
agacaagccce
atcagtgacc

tgaactgaga
aaaaaaaaaa
attagtagaa
tgaggtagga
acctgtgtct
cttccegtgt
gccaggcaca
gaagctgtqg
gggcacagtg
ttgagcccag
actttttaaa
ctgaagctag
cactgcactc
aaaaaaagag
agtggctggt
agaggaccac
atgaccagat
tacttggaag
cggttggect
gccacgtcag
ccgacgactg
ccgagaaggce
cgggcceegyg

gctgggtyggyg
ctcagtccag

agcacagaga
taagggagaa
acagtggcac
ggccaggagt
aaaagactag
caggaggatc
tceggectet
ctgaaagcce
gcttgattat
gaatgcagtg
cctgcectcecag
tttgtattta
acctcaggtg
ctcgettgge
gagaagtttc
aggaagatct
cacctgagcc
aaattagccg
gaggatgact
cccagectgg
ccctggcetca
tttacaatac
acagcgagct
tcaccatcct
ggggccagea
tttcaggctt
cacccacctt
ctgtteccgge
gagtatgatt
ctgttecttet
aggtagattt
agggccagceg

tcgtgtcact
aaaattgcat
acaagccagg
ggatcactca
ctaaaaccaa
tctctgtcat
gtatccatgt
agaacaagac
gctcacgect
cagttcaaga
aattagctgg
aggatctctt
cagtctaggt
aagagacagc
caggtgactt
aattccecgg
ggtccaacce
catggtagga
catgaccgga
cgagctggaa
tgaattcctg
tcagcggage
gggcaggcege
ggagacccag
agggcgggtt
tgggaaatac
ggagagagga
atgcctgtaa
tcaagaccaa
ccgggeatgg
gcttgagcecce
gcaacagaga
ccatagaata
ttatttgttt
gtgtgatctg
cctccegagt
tagtagagat
atccacccac
ccctggettg
tgtaagtagg
ttggecggge
caggagtttg
ggtgtggtgy
tgagcccaag
gtgacagagc
ttgcaaggaa
agggaaagct
ggttcagaac
gcaggcccectg
acccctacat
ccttgectcet
ctttattatt
tgtgggtagg
gtcctagaag
tttgcagaat
ggaacgagag
gaaggtgagt
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gcactccage
cacctagaca
cgtggtggtg
agcccaggag
ataaaaactg
aatgcatttc
gattgatacc
cagaccttcet
gtaaccccag
ctagcttggg
gcatggtggt
gagcctagga
gatagtgata
tgtgagcaat
cacccacagg
ccatcatcce
tcctgggacg
ccecgettete
gtccccecac
gcagatctygg
cgggcagaac
ctgtctgaga
gggcagcaga
actgtctttc
tgagtcctge
agaagacagc
ttgaggtcct
tectageact
cccgggeaac
tggcacgtagc
aggaattcaa
gccttgtete
aatgccatgt
tatttttttg
ggctcactge
agctgggatt
ggggtttcac
cttggcctcee
atttttaact
actttcaagg
acagtggctc
aaaccagcct
cgtgtgcccea
gaggtcaagg
aagactgtct
ggcaagggte
caagccaatg
cacgctgacc
cacctctagg
tgatctctaa
gtgtettggg
ttgtaaatat
aaagtgattec
gaggatgtce
gcagaggtga
aaaaaagagc
gggacgagga
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ctgggcgata
gtttttggac
tgcacctgtg
ttttgaatcc
gtagaaatgc
cattttacat
cagagatgac
cacatggcga
cactttggaa
caacatagca
gcatacctgt
ggttgaggct
ccctgteect
gttggtgcta
gacagccact
ctgttattgt
tggagagttyg
cggcccatge
agagccageg
ccgagcagcea
tggacgagct
tagaaagtga
gcccagetgyg
tagaaacagc
aggcacaaag
actgaagtge
aacaaagaaa
ctgggaggcc
atagcaagac
ctgtagtcce
ggctgcagtg
taaaaaattt
atgtaagtge
aggtggagte
aacctctacce
acaggcacac
catgttggte
caaagtgctg
agttgaattc
gagaaaagca
atgcctataa
ggaaaacata
tgaacccagce
ctgcagtgaa
caaaacaaaa
cctgetaggt
aacagcgata
tgctgcggaa
gagagagcgg
ggcattgceccg
ctgtgtcectg
ttgagcatca
ctgtgtctga
tctaagcetg
ccaaacaggt
tggaggatte
gcactecggga

38820
38880
38940
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900
39960
40020
40080
40140
40200
40260
40320
40380
40440
40500
40560
40620
40680
40740
40800
40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460
41520
41580
41640
41700
41760
41820
41880
41940
42000
42060
42120
42180
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aatgagggag
agttctgtgg
agcaaaacac
taatcaacaa
tgggtggcag
ttttgagacyg
caggagttcg
agttagccag
agaatctctt
cagcctggge
ataaataata
ctcctectee
cagatctcett
ccagatcaga
gagagcttga
ctggaaactt
gtcactcagg
gctcaggtga
acacctggcet
ctggtctcga
ttacagacat
gctgtcatcce
gggagggaat
ggtgggttgg
ttgtggtcac
gagcgggaca
aaagaactgc
cacgagcgag
gaccecgggyg
ggtgtaatgc
tettttttgt
tgatccatcc
cacacagtta
acttgagcta
ctagggcaga
gaccaacgaa
gccctgaacc
gcaattgccc
ctcatgtgag
gcgeccaggce
actagtattt
gtcttactct
tgggctcaca
accacgccca
ctcaggctat
tgcctggect
ggatggtccc
tgagacacca
tgctttagac
ctaaggaaaa
aggaagctta
agctatgaga
acggtcacat
gcctgeccag
gggttcagaa
gtaggcaact
aaagtgtcac

ggggcetgttg
gtcggttgge
cgtcaccagt
aggctttcca
agagagaggg
gcagtaatcc
agaccagcect
gtgtgatgge
gaaccttgga
aacaacagcg
aaaaatcctt
cacaccctge
gttgatcget
gtcectcetgt
agcaggaact
ctgcccaggt
ttggaatgca
tectceccac
agtttttgta
actccagggce
gagccttecat
accatccttg
cagagtggca
acctctggga
ctttgcagtc
gectggtgag
aggacactca
cacctgtgaa
ctgctgagaa
cagcaggccce
atgagaagag
ccacagcectce
aagcgcecttt
agatgctaag
ctctcaccte
aaatgcttct
agcttgaaga
agctggcagg
acttagctca
cccatcctag
tagtattttc
gttgctcagg
caatcctccc
gctaattttt
ccacccacct
tggctaattt
aaacttctga
cgccaggccece
agtgggtcac
aactatggtc
cccactaggt
acttgctctg
ccatttccag
aaggtaagaa
gcacctgaat
catacaagaa
catcaaccag

agttggtgge
atcacacagc
gcatacacga
aggatgaggc
atgagcgttt
caggactttg
ggccaatatg
gtgtgccegt
ggtggaggtt
agactccgtc
ccttgacatt
acttttttgg
tgggacgttt
ttttcttcte
tgccacaage
aaatacctcc
gtggtgcgat
ttagcccece
ttttetttgg
tcaagtgatc
geceeggecte
gcctggccaa
ggttaaagag
agtagggact
agaagcaaac
tggcgcagcet
gctcaaactg
ttcccaccga
ggggtttggg
tgcattgect
aagtttggca
tgtgggcage
ctctgtctca
agccccagcec
cctggaccat
ggtggggtcc
acctcctcete
ggccaggtcce
ggggctctca
atcagttaca
ttcceeccee
ctagagtgca
cactcattct
ggtttecggtt
tggcctceccca
tttaattttt
actcccacct
agcagtagta
actgataaaa
tgaatcaaga
aagctcctcee
accttgccct
ctgcatcgag
tggccaagga
gcggggatag
aggcatgtag
acctgagaaa

gggggctttg
agggagcaca
agtaatggaa
tggtggagag
ttttttgttt
ggaggctgag
gtgaaacccc
agtcccagcet
gcagtgagct
tcaaaaataa
ccacattttc
gggggtgtaa
ttacattttt
tttcagactc
caacgggagc
tttttttttte
cgcagcetcac
gagtaactgg
tagagacggg
ctcccaccte
ctttcttgee
gtcagcccecce
ccatcacctt
gtttaactca
tgggcagccg
catagggagg
gccagcacag
gggcctctge
gcettggect
gcagagtcca
tctectcececea
cgcacatcgt
ggcttactgg
aggtcatcct
ttttaggaat
aggaaggctg
atcagctgcg
ttacagcctg
gcccagcagc
tgtggaaact
ccececeecgec
gtgcegtgge
cccaagtage
tgttgctceag
aagtgctggg
ggtagagacg
tggcctcetca
ttttctaaag
cacccaccag
ggtgattact
attcagtgct
gtgttceccte
caactggaga
cagtctctgt
tgacaggtce
gcaactcata
cttetcettte
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tggccttetg
ccatggtggc
ggacccaagt
tttgaggaaa
gtttgttttg
gggggtgtgg
atctctacta
gcttgggagyg
gagactgcac
ataaataaat
agtacactct
cttacataca
atattectttg
aagaacagct
ttcaggttct
tggagataga
tgcagcctcee
gactacaggc
gtttcactat
agcctcctaa
ccacccecctgg
actgcaatca
cccagtcett
accagcgtct
agttcgcecga
aggaattatc
aggcaagtca
gcatgcacgg
gattgtgcag
tgagggaaag
gccatgagaa
gggcagcecgce
cttggacctc
gctcaggtte
ctatgtgcca
cggagcaggt
ctgggtctge
agactctgtt
atgtcagcat
ctgtgcatta
cceceegettt
tcactgcaac
tgggactaca
actggtcttg
attacaggca
aggtctcact
aagtgctgga
cceccaggtg
gagcagacaa
catgaacttc
taattaacga
tcacagatca
aaagctggag
cggctagtga
ctctgcatca

aaacgggagg
caatcctgge
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ctccatggge
cacacagaac
tgcctggggt
ggaaaacaca
tttgtttgtt
atcaccaagt
aaaatacaaa
ctgaggcaca
cactgcactc
aaataaataa
ggggtcttge
gtagagttta
tcactgtcac
ggaagttcta
gcaaggcagc
gtcttettcet
acctccctgg
acacacccct
gttgcccagg
agtgctggga
ctttggcgtt
gtgtgtccce
gcaacccggt
ccctetttee
gctagagaag
tgctcttcgg
cggacatgga
aggctgggag
acattctgta
caaactgctg
gcgggcgeag
acatcctgtg
attggccatg
attatggagt
gcttgccaaa
gatacaagac
aggtacactt
gatgttgaat
taccttaggg
gtgcctatac
ttgagatagg
ctcegettec
ggcacgcaac
aagacctggg
tgagccacca
ctattgccca
attacaggca
tgatagctac
ttctgtttet
acgtctaggce
ggatgaagcc
cctectetec
ccagtatctg
tggccagaca
agaaaggcat
agagggtatg
agacatcagt

42240
42300
42360
42420
42480
42540
42600
42660
42720
42780
42840
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43860
43920
43980
44040
44100
44160
44220
44280
44340
44400
44460
44520
44580
44640
44700
44760
44820
44880
44940
45000
45060
45120
45180
45240
45300
45360
45420
45480
45540
45600
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ggacttctcc
gccaccacct
ggctgttcat
tggctcatge
gggagttcaa
acgatgggcc
gtgggcagat
gtctctacta
ttgggaggcee
gatggcgcecca
tgtctattge
cctcgectac
catgaggaac
gaggagcatt
ttctgagcta
aaaatctggce
aggaggatca
gctgaggtgg
aaccctgtct
ccaggtactg
gcaccgagat
aaaaaaggat
gtctctttaa
cagctatatt
aggcaatatc
caggtaatac
gagcatggtg
ttgaggccag
aaaatttttt
gaggctgagg
gtgccactge
tgtcctgtat
tggaaaagaa
agtgttatga
acgcctgtaa
tctagaccag
ccaggcgtga
acttgaacct
gggcaacagg
actgtctaat
ggatcaattg
acaacaaatt
gaggctgagg
tctgcagtga
tccagectgg
ccaggtgtgg
acttgaggcce
aaatacaaaa
ccagctactt
tgagccgaga
aaaaaaaaaa
gagttagttt
acaactggct
actgctctcet
gatggacact
tgcacacatg
tgaatctcac

attccataac
gcctcagage
ggaccagggg
ctgtaactcc
gaacagcctg
agatgcaatg
cacctgaggt
aaaatacaaa
gaggcaggag
ctgcactcca
cttgtatctc
ctggcectcecc
tgcectgagea
gttattcttc
gttctttctg
cgggtgceagt
cttgaggcta
gcagatcact
ctactaaaaa
ggaggtggag
catgccattg
cacttgatcc
aaattaaaaa
taattcactg
aaagaagtat
ccaaaatgga
gctcacacct
gagttcaata
ttttaattag
caggaggatc
actccagcct
accagaaatt
aaataagaaa
attggaatat
tcccaacatt
cctggeccaac
tggtaggcge
gggaggctga
agcgaaactc
tggagttcca
aggccaggaa
taaaaattgg
caggaggatc
attgcagagt
gtgagagagt
tggctcacge
aggagtttga
ttagccagtt
gagaggctga
ttgcaccact
aaaaaaaaaa
cacatgatat
ttttcactcce
cattatctat
tgggttattt
tcagtttcte
acatagaatg

cctgctggee
cccacctgag
agcagggggc
agcactttgg
gccaacatgg
gttcacgcecect
caggagttcg
aattagccgg
aatcgcttga
gcctgggcaa
cagcactgac
tggaggaaga
agatcaaggce
tgggtgtgcg
cacttagaac
gatttatgceg
gacgggatgg
tgaggtcaag
tacaaaaatc
tcaagagaat
cactccagcc
cagaagtttg
aaaaaaaatt
gctgttaget
aggcagctcc
aataacactg
gtaatccctg
tcagcctagg
acaggtgtga
gcttgagccce
aggcaacaga
gggttaagta
accatttcta
attggttaag
ttgggaggce
atggcaaaac
ctgtaatcce
ggttgcagtg
cactcaaaaa
gaagaagata
tttgagacca
ccgggtgtga
acctaagcct
gtactctgca
aagaccctgt
ctgtaatcce
gaccagcctg
gtggtggcta
ggcaggataa
gcactccagce
aaaaaaatta
agactacagg
acattctgtg
tgtgtgaata
ccagtttggg
tagagtatat
ttgagtgaaa

cacttgacca
cctgccgact
ctttaaaagt
gaggctgagg
caaaacccca
gtaatcgecg
agaccagcct
gcatggtggce
actcaggagg
caagagcgag
cgaggcctgt
gggaagcett
catcggcgag
tgctggtgaa
ttgattctag
tgtaatccca
ctcacgcecctg
agctagagac
aacccagcat
tgcttgaacc
tgggcataag
agacaggcct
taaaaaggaa
gagaatctac
cctgtctetyg
tgttcattca
cactttggga
caacatagtg
tgtcacgcac
aggatttgga
gtgagaccct
tatataggga
tgcagtacag
atacaaggat
gaggcaggtg
cccatctcta
agctacttag
agctaagatc
ataaataaaa
ataaaaagac
gcctgggcaa
tggtgagcac
gggagctcaa
gagtggttca
ctctaaaaag
agcactttgg
gccaatatag
attttgtaat
tectttgage
ctgggcgaca
tcatctacat
taaatggagt
agattaatcc
tecgettaatt
ttgttattaa
acatagaatc
aatcaagtca
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gcgacgccat
gtgagtactg
ctctgttggg
cgggcagate
tctctactaa
taacactttg
ggccaacatg
gcacccgtaa
cggagtttge
actccatcectc
aagcagtatg
gagaatgccg
gtacttggag
tggccaggga
aaagagattg
gcactttggg
taatcccage
cagcctggcee
agtggtgcat
caggaggtgyg
agtgagatct
aggcaacaaa
aaacctcctg
tatgttgtca
aggattttta
tttactaaag
ggccgaggca
agaccctgtc
ctgtagtcce
ggccacagtg
gcctctgeta
cagagaagac
tttttttteca
agggccaggce
gatcacctga
ctaaaaatac
gaggctgagg
gtgcctttge
aataaaagcc
cacatccagc
cttagtggceg
ttttggtccce
gactgcagtg
cctgcagtga
aaaaaataaa
gaggctgagg
tgaaactcca
cccagcacat
ctgggaggcg
cagtgagaca
ctttgectee
cctactgtat
aagaagataa
catccgtcetg
tttgccecta
agaattacta
tggaaaaata
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tgctcatggt
gggcatgagg
ccgggegeag
acttgaggtc
agatacaaaa
ggaggacgag
gcgaaacccce
tceccagetac
agtgagccga
aaaaaaaaag
gcagggaaac
acagcacagc
tagtatcatt
atcggtgatg
ttaaaattgg
aggccgagte
actttgggag
aacagggtga
gcctataatce
aggttgcagt
atctcgaaaa
atgagaccct
aaggactttc
tcattacact
tctaggtggg
atgtagtgcce
ggaggatcac
tctacaaaat
agctactcgg
agctatgatt
taaataaata
atggactcta
ttttttccce
acggtggctce
ggtcaggagt
aaaaaattag
caggagaatc
actccaacct
atgaggatag
caaggtgggt
ccetgtetet
agctactcag
aaccgtgtac
accactgtac
aagatcaggg
tgggtggate
tctctattaa
acctgtaatc
gaggctgcag
ctgcctcaaa
ctaaataata
atattcttct
attcatttte
ttctettggt
tgatcatata
ggtattagga
tatacagtag

45660
45720
45780
45840
45900
45960
46020
46080
46140
46200
46260
46320
46380
46440
46500
46560
46620
46680
46740
46800
46860
46920
46980
47040
47100
47160
47220
47280
47340
47400
47460
47520
47580
47640
47700
47760
47820
47880
47940
48000
48060
48120
48180
48240
48300
48360
48420
48480
48540
48600
48660
48720
48780
48840
48900
48960
49020
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gattcctttt
taaaaaataa
ctttgggagg
caaagcaaga
ccegttgtee
gaggctgcag
ttttgtcttt
tctettgggg
taggattcca
gataacatgc
tgtataacac
atccctgeece
gcttectatce
taagtcaggg
gtaattcaat
caagaccagc
tatccgggcet
attgcttgag
ctctggtgac
gcttacacct
gagtttgaga
agctgggcat
tcecttgage
ctgggcaaca
gcaaaagaaa
gcacaactaa
atggcattct
gtcacagaga
aaggtgtttg
agaagagaca
gcccagggga
ggccacttca
gatctcctga
acagtcgttc
agtggctcat
accagcctgg
atggtggtge
caggaattgg
agtgagaccc
tctgaactecg
ctcatgagag
gggttctgge
aggcagatca
ctactaaaca
agaaggctga
tcgtaccget
tgacacggat
ggattctttt
tttccecaget
tattcaaggce
agcaggagac
ggacctaggg
ggaattagag
acagtattaa
gctceceegect
gagttcgaga
tagccaggeg

atataaagac
taataataag
¢cgaagcggyg
ctctgactct
cagctactca
tgagctatga
aaaaaataaa
tagaaggcag
aaggtattga
gtctttatte
atcatgtttt
tgccatttgt
tgcacagtag
tcaaagtgga
cccagcacat
ctgggcaaca
tggtggtgca
catggaaggt
agggcaagac
gtaatcccag
ccagcectggg
ggtggtgcaa
ccgggaggeg
gattgagact
aagaaaaatt
gggactgggg
ggaaggaggt
ggacaagatg
ctgggtggcec
ggaggccccea
ctggacatca
gctgctattg
aacgatgcct
attaaggcca
gcectgtaacce
acatcatagce
atgcttatag
aggctacagt
tgtctgtaaa
ctagtttttce
aaggtgatta
caggcgtggt
tgaggtcagg
tacaaaaatt
ggcagaagaa
cactccagcecc
cacagagcca
ctgactctcet
accacacgat
acatttagaa
acaggagtca
gagcaggatc
gagagcagta
tgatgacagc
gtaatcccag
ccagcctgec
tggtggtgca

tcaaacattc
acaggccagg
aggatcactt
acaaaaaagt
ggaggctgag
tcgeaccact
aataaaataa
ggagtaaggyg
tgtttcttac
ttatcectttg
aaaaatcata
taccataact
gaataatacc
agatatcatc
tgggaggcca
tagtgagacc
cctetgtact
cgaggctgca
tgtgtctcaa
cactttggga
caaaatagtg
acctgcaatc
gaggctgcag
ctgtctcaaa
gtaaaaaaat
tcttagtggt
ggatcctgag
gggtctgcaa
tcectgecttyg
aggtcagttec
agcaggagga
aaactgccac
ttgcagctge
tggcaaccce
ccagcacctt
aagaccccat
tcccagctac
gagccatgat
aatgttttta
tgagtgatag
gtttcctcaa
ggctcacgee
agtttgagac
agctgggegt
tcacttgaac
tgggtgacag
gcccactgea
caagaatgtg
gttggactga
accatgcttc
aattggaggt
tgtcttectg
gcagccacgg
aatattgctg
cactttggga
caatgtggtg
tgcatgtaat

aaacttaata
catagtggca
gaggccagga
ttaaaagtta
gcagggagga
gcactctagce
gacacaacaa
agatagaatc
agcattcctt
aaccattcat
ggctttgctg
gtggtcaaga
cgcctcatat
tgtatttgaa
agacaggagg
ccatctctat
cccagctact
gtgagctatg
aaaaataaaa
ggctgaggca
aaacccatct
ccagctactt
tgagccgaga
aaaaaaaaaa
acctcctgtg
ggcggaatgg
tgaggaggag
aagacccccec
ccatcttgta
agcctttgtg
gctgggggac
ggccagaata
ccttetgeaa
ctaagacaga
gggaggatca
ctctacaaaa
tccagaggct
tgcaccactg
aattataaaa
aaaatgagaa
gaatcagata
tgtattccca
cagcctggac
ggtggegegt
ccaggaggceg
agtgagactc
gctgcactcc
ggcagggact
aagtatagta
tttttcacag
gaatgaaagg
acattggtct
ggaagggctg
tttcactata
ggctgaggag
aaaagtcatc
cccagctact
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gggatgcatc
catgtctgaa
gtttgataca
gcagagccta
tcacttgagc
ctgggcaaca
ccacgctctt
agggcacata
aagttttaag
atatatttta
tttgtcagac
cgttctacct
gatcactgtg
aaagttgtag
atcacttgag
taaaaaaaaa
ctggtggtag
atcatgccac
aattagggce
ggaggattac
ctactaaaaa
gggaggctga
ttgtgccact
aagaaaagaa
tagctagtac
ccttgecaggg
catgaggttc
acaacccctg
agggttacag
atgtgttcac
ctggtggaca
gaggtaggag
cactgctcat
aaccagaatt
cttgagtcca
gataaaataa
gcaggaggat
cactctagcc
aaaaaaaaga
ggtcctcatg
ctttggtgtce
gcactttggg
aacatggtga
gcctgtaatc
gaggttgcag
catctcaaaa
ccctgaatag
tggggacttc
agacattagt
gagatgctca
tcggtctgag
atactttgca
agttgatgta
gaaaagaaac
ggaggatcac
tttactaaaa

ttggaggctyg
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tatgtggagt
aatcccagca
gcctgggceta
gtggtgtgtyg
ccaggagtgg
ggcttttatg
gaattctgtg
caagttcaaa
ttgggtggtg
taccttagta
cttagttcaa
ctgatcecctg
gaagcaaagt
gccaggtata
cccaggaatt
aaaaaacaat
aggtgggaga
tgcactccat
aggtgtggtg
ctgaggtcag
tataaaaatt
ggcaggataa
gtactccagce
aagaaagaaa
aattgacact
ggaggcagcg
cagagtttgt
tggcttgcag
atggcagagg
aggagctcct
aggagatggce
gttcctgeag
taaacatgtc
tgccaggcac
ggagtttgag
ttagctggge
cacttgagcc
tgggtgagag
gagaccaaaa
agagaaggtc
agaacatcct
aggccgaggce
aacctggtct
ccagccactc
tgagccgaga
caaaacaaaa
gttagagtct
cagattcagg
ggatccttaa
gcaaatcceg
cggcatggtg
tacttattag
atcatcaata
ccgegtggta
ctgaggtcgg
atacaaaaat
aggcaggaga

495080
49140
49200
49260
49320
49380
49440
49500
49560
49620
49680
49740
49800
49860
48920
49980
50040
50100
50160
50220
50280
50340
50400
50460
50520
50580
50640
50700
50760
50820
50880
50940
51000
51060
51120
51180
51240
51300
51360
51420
51480
51540
51600
51660
51720
51780
51840
51900
51960
52020
52080
52140
52200
52260
52320
52380
52440
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atcacttgaa
cctgggcgac
atttcactat
cttcggtgcee
cattccaagce
gatcttgatc
agcctcatgce
gtggagagcg
acagactccc
gtacagagca
agacctccce
acattgttgg
ggacatgagg
acagggagtt
tctgctgtcea
catcatcttg
aggggagggyg
ctggtgccett
tggacaagga
tttcaaatcc
ggcaaatcgce
ttattcttat
agtcagaaaa
tttgtttgtt
gagtctcget
tgccteetgg
acacaccacg
caggatggtc
gattacaggc
atctcgcetcet
gcctectagg
cccaccacca
cccaagctgg
ctgggattac
ttettetttt
atttgggata
ctattactat
ctctegatgg
catggtgtaa
ctccaaacaa
aggaagtcaa
gcagcectecce
ggagttgcag
gctgatctgg
attgctgcta
taggacgctg
ttaggcagta
ttagactgta
agatggtact
atagtacttg
agactactta
gaactggcct
aattcaccct
ggagacagag
gcaacctctg
ctacagacac
caccgcgtta

cccgggaggt
agagcaagac
tecttacgat
tceceecgeaga
ttgcctttgg
tcagtgtatc
aagctattca
gcagggtgag
gctccaacgg
gccactcctg
agagggtgge
aacttgctgt
acttttgcaa
cggcctaatce
gcctettate
tttttttcce
ttaatgagcce
ttatcttect
ttatctgcag
aagtagaaat
agagagtggc
atatacaata
gcccaagatt
gttttgttgt
ctgtcgccag
gttcaagcga
cccagctaat
tcaatctcett
gtgaaccacc
gttgctcagg
ttcaagtgat
cacctagcta
tcttgaacte
aggcgagcgce
ttgtaaaatg
atatatgtat
tttttattte
acagaaggac
gtatctattg
tagctaagga
taggaccgag
ctcecetgttt
ctcatttgec
tggtacaagg
gcacagccca
gaaggcctgg
cttggctgag
cttggctagg
tggctgggtt
gctaggttag
ggagttagag
tgagaacaaa
gttaagggtc
ccttgetetg
cctcecegggt
gtgccaccac

gccaggatgg

ggaggttgea
tctgtctcaa
ggagacccac
atgttccage
ctaggagtgg
ctcgacttgt
ggtgctcatc
cgtgggtgtg
actctgtgat
tagatatcag
caggcatgtg
gggagccctt
aagaagcaga
tgtttctaac
aacgcaccac
atttccccat
tgagaacggt
gagagctgat
attctcagac
attttttttt
tagactcttt
cagaaatgtc
tacttccatt
tttgggtttt
gctagaatgc
ttctectgee
ttttgtattt
gacctcgtga
gcgectagee
ctagagtgca
tgtcctgect
atttttgtat
ctgacctcaa
cactgcacce
ggaatactaa
aaaagcacct
cctagggtac
ttatctcagce
gtaccaaggg
gggaaaaaaa
tttacaaggg
agccaagggc
cgtaacctag
cagagggaaa
gcttgtggcet
ttagagagta
ttagagagta
ttaaagagta
agagaatact
atggtacttg
agtacttggc
tgatctatcce
ccatactatc
tcacccaggce
tcaagtgatt
gcccagctaa
cctcgatete

gtgégccaag
aaaagaagaa
aattagatct
aacctcagca
ggaagagaac
ttgtttggcea
gtggcctcta
ggcecectggge
gctgcegtet
cagaggccct
tceccaactcee
tttacattgce
tcetgaatgce
agcagagtca
ttegtggtcet
atgccgecge
gccataaagce
gttttctgtt
tatcagacac
aatgtattca
tcagatcata
atggtatggt
tatttcctge
ttgtttgett
agtggtgcaa
tcagectcece
ttagtagaga
tctgeeccgee
agggttttgt
gtgacgcgat
cagcctectg
ttttaataga
gtgatccacc
agctggaaaa
tgcttatgtce
gccatatagt
agcatccccet
ctccaagget
tecteccatg
aatctgtccc
agcctggcetce
gatggggtgg
tcectettgt
tttgaggagce
gcatccaagg
ctaggctagg
cttggccagg
ctaaggggtt
aaaggattag
gttaggttag
taggttagat
agggctcagg
ctcttacaga
tggagtgcag
ctcctgacte
ttttttgtat
ctgaccttgt
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atcgtgcete
aagaagtcct
ctctcecactcce
cccttettac
cgtegtttte
ggatccttgg
aggacctcca
aggaagagga
tactctgtgt
ggggagaagt
agctcecctte
aaacctgggt
caacttgaga
actcaccctt
cacacctttg
agctcgggag
aagcagccag
tctaaaatag
ttccaaagca
ctgtgtagte
acttattcat
agaaatgcta
atgaccttgg
gtttgtttgt
tcteggcetcea
gagtagctgg
cggagtttca
ttggcctege
tttgttttgt
ctcggctcac
agtagctggyg
gacagggttt
tgcectcagece
gccattttgg
tcagagttac
acatgctcaa
aaagagtttt
gtgggctggyg
acccctctte
ttagaaataa
tcccagggga
tctggaggtg
cgttttccat
taatggtgtg
taggacctgg
ttaaagagta
ttagatggca
agagagtact
agaatacttg
atggtacttyg
agtacttgga
tggattegat
ggettttttt
tggecgtgate
agcctceccga
ttttagtgga
gatccaccca
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tgcactctag
aggaatcaca
ccagcctcete
ctcectttece
attgatcttg
ttgctgtacc
gagagagatt
ggcatcggtg
gtccacctga
cagagctcca
gcacaggcag
actctgaggg
ctggctttte
acaaatagac
ctgggattat
gcgtaagtec
gcctgetttg
aaagatggac
taaaaacatt
teettttttt
atgagaatat
caggctttgg
gaaaagtctt
ttttgagact
ctgcaaccte
gattccaggce
ccatgttaga
aaagtgctgg
ttgagacaga
tgcaacctce
atcacaggca
caccatgttg
tcccaaagtg
tctetgaatce
tatgaggatg
taaaaggtgg
atgccaagaa
gagccactgt
cattgatcca
actattgatec
cacagggcag
ggattgtgga
cagggatgca
ttctcatgaa
ctggacctce
cttggctgeg
cttggctagg
tggctaggtt
gctacgttag
gctaggttag
tgatgggatg
tccaaataaa
tttttttttt
tcagctcact
gtagctggga
gacggggttt
cctcagecte

52500
52560
52620
52680
52740
52800
52860
52920
52980
53040
53100
53160
53220
53280
53340
53400
53460
53520
53580
53640
53700
53760
53820
53880
53940
54000
54060
54120
54180
54240
54300
54360
54420
54480
54540
54600
54660
54720
54780
54840
54900
54960
55020
55080
55140
55200
55260
55320
55380
55440
55500
55560
55620
55680
55740
55800
55860



WO 2004/043394

ccaaagtgct
acagcaagga
tttectcaca
cagtcctgge
ctggcttgge
gggcacgatg
aagaccagcc
gggtgtggtyg
ttgaacctgg
gcaacaagag
cccaactgat
agagtgttct
cattgtccaa
ataacttttt
tgattggtga
gattcagtcc
gaaagctgat
ccaggccact
aggtagcctt
ttcecctgtga
ctttttattt
ggctggagtg
. attctecectge
taatttttgt
tcetcaccete
gagccaccgc
ccaggctgga
gtgattctce
agctaatttt
aactcctgac
agccaccgtt
gcgtttccac
ttgatgagac
gacacagatc
tagcctctat
aaatgaacac
gtggaggtag
ttgttttttt
cgtgatcttg
ctcccaagta
tttgagacgg
ctgcaagcte
gaactacagg
tttcaccgtg
ctcccaaact
taatagagat
ctgcccaccet
ttttttaaat
gcctcacaca
cacacccagc
tacatgttat
tttagactte
ttaactcate
aaaataggta
gtcatcagtce
tcagcatttt
attggtgtga

gggattacag
atgtctgtac
tctgttacaa
attcaagaaa
tgtgagattc
gctcactcct
tggccaacat
gcgggeactt
gaggtggagg
caaactctgt
tctecatgtaa
ttatttgtce
ataagtgata
atatgataga
ttgcegtttg
ttgttgctcet
aaggacagcc
gceggegttg
tccaaaggga
tcccaaccaa
tattttttet
cagtggtacc
ctcagcecttee
atttttagta
aggtgatctg
gccectgecat
gtgcaatggce
tgccttagece
tgtattttta
ctcatgatcc
gtceggecce
agagcattgg
cttettgttt
aaacgccaag
tgcctagaca
aggtgcacct
agaaggtgat
tettttttga
gctcaccgcea
gctgggatta
agtcttgctce
cctetcectceag
cgecccaccac
ttagccagga
gctgggatta
aaggtttcac
gggccttcca
aagatagaga
accctcecctgce
caagatcaga
ccaggatctce
tggtatgaat
aaaggcaatg
tcagcgagat
ttggggtgaa
tttttctett
tcacagctca

gcgtgagcca
ccagtctgta
gtggccttag
cactcgaata
tacaacccct
gtaatcccag
ggtgaaatcc
gtaatcccag
ttgcagtgag
ctaaaaaaaa
agtgtgccce
ttatttcttg
atgcttagag
tatgtcagga
gcccacatat
aggtgttgta
ccaacctagc
tggcctcaac
cecettttett
atcccacagg
ttatttctgt
atctctgctce
cgagtagcta
gagacggggt
cccaccttgg
ttttttttet
gcaatcttgg
tceccaagtag
gtaaagacgg
acccacctca
ctcagttact
cattggctge
ccatccttge
agatggatte
tggactctga
actaacccaa
tagtgaatca
gacggagtct
ctctccacct
cagacgtgeg
tctegececag
gttcacgcca
catgcctgge
tggtctcgat
caagcgtgag
catgctggcece
aagtgctggg
cggggtctta
ctcagccectee
ctcttaactc
ttagtatcca
tatttgcgta
ccattatttce
cctttaaaaa
tttcaaattg
tttgagtcag
ctgcagectce

ccacacctgg
cccaggtgtg
agagtcccag
aggaataggt
ctttattagt
cacttttagg
agtttctact
ctgcttggga
ccaagatcat
attatttttt
aaatcctttt
tcatcccaaa
tttgggatce
gctgactata
gtttgctaag
tgaacctaaa
ccagctgceag
catttcecgge
acccaccctg
actgtgtcta
ttttgagaca
actgcaacct
ggattacagg
ttcactatgt
cctcccaaag
tttttttaga
ctcactgcaa
ctggaattac
ggtttcacca
gcctcccaaa
ttcatgcagt
ctctecaggtg
agacaacatg
tcaggtgaga
atattattcc
gactgaatgt
cettgttttt
cgtectgteg
cccaggttca
tcaccacacc
gctggagtge
ttctecectgece
taattttttg
ctectgacct
ccacegtgee
aggctggtcet
attacaggceg
ctatgttgec
caaagggctg
ttgcccacta
caaacttaat
tgacttttag
tetetgttgt
aaaattgaca
gaattgttaa
ggccttgcetce
aaactcctgg
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ccttagagge
ccacacatgt
caatgccaac
tggcatcatg
gttcaaattt
aggcctgagg
aaaaatacaa
ggctgaggca
gccattgeac
gaatcaatat
taagagtttc
ttggtttcca
accaagcaaa
gtcagcagat
aaccatcaga
tetgetttgt
caggcctcecte
aaatcacaga
ttgagctett
aattctttca
gggtctcact
ccacctcect
cgcecgecac
tagccaaget
tttgctggga
tggagtcttt
cctecgecte
aggcgcccac
tgttggccag
gagctaggat
gttgacaaat
ccagtcagcce
gacttctcaa
gctccatctg
catggagaaa
aaatcttgce
ttttttttgt
cccagactgg
agcaattctt
tagctaattt
agtggtgtga
tcagcctcetce
tatttttagt
cgtgatctge
cggccttaat
caaactcctg
tgagccaccg
caggctggtc
ggattacagg
ttcttggact
agtcttacta
ttttaaaaga
tctataaagt
tagtttttet
agtactccaa
tgttccecag

gctecaggegg
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ctttcatgtg
ccectegegge
ttccgattag
aacaggttac
gaatcaggcce
tcgggagttce
aaaattagcce
ggagaattgc
tccagcctga
catcaatgcce
acagtatccc
caactgggca
gaagccagga
tttgagaagc
gcaattatct
cctggtaggt
ggggagtgaa
tcgaagagac
ctctgecatcc
tattttteat
ctgtcgcceca
ggttcacacg
cacgcctggce
ggtctcgaac
ttataggtgt
ctcttgttge
cagggttcaa
cactgcaccc
gctggtctca
tacaggagtg
ggcaagccag
agggtagaat
gcatgacgcet
taagtctaga
agccagaggg
ggaagaaaca
ttgtcttgtt
agtgcagtgg
ctacttcaac
tttttttttt
tcteggetcea
tgagtagctg
agagacaggg
ctgccttgge
tttttatttt
accttgtgat
gceectttttt
tcaactcctg
tgtgagccac
aacgttcctt
taaacactgt
gaaaatcctt
catattatgt
agaataactg
gatgtgtcac
gctggagtge
atcctcccac

55920
55980
56040
56100
56160
56220
56280
56340
56400
56460
56520
56580
56640
56700
56760
56820
56880
56940
57000
57060
57120
57180
57240
57300
57360
57420
57480
57540
57600
57660
57720
57780
57840
57900
57960
58020
58080
58140
58200
58260
58320
58380
58440
58500
58560
58620
58680
58740
58800
58860
58920
58980
59040
59100
59160
59220
59280
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ctcagccetce
ttettttttt
aatggcacga
tcagcctccea
atttttagta
aggtgatcca
ccggccagca
gctagacaag
aataagtgta
ctgggtttct
agttaggcta
gcccacctac
agtaaagcat
aagaagagaa
agaggaatte
atggtgtttc
ggccaggagt
aataaaaatt
gttagggtge
cggaaaaagc
ccaaggatgg
agaatggaac
atggaacctg
tggtgatttg
cactgccatt
gccagcagag
aagtgaatta
agaagggatc
gaggccgagg
aaaccccgte

tccecagetac’

agtgagccga
aaaaaaaaaa
cattcaggct
tgcatgtcga
ctgactctgg
ctatgtgatt
tttgttggtt
ttttaggaac
gccaaaccaa
tcccecageca
agtgccgagg
tggacccatg
tgctgeccat
gagaggacca
tagaggagct
ttetgtttte
ggctgatgga
gagtgtcctg
tccactgett
actcacatag
aactgtggta
acactgacca
gacagcttte
cggcggaaag
gttcacacag
ctggtgagat

tgagtagctg
tttttttttg
tecttggttca
aagtagctgg
gagacggggt
cccacgttgg
aatattcett
atcacccttt
agttgcacaa
agggaactgg
aacattagag
catttaggca
aagagctact
ttgaaattga
acaatgcagc
atgcctgtaa
tcactaccag
aaatctctga
tagagctaga
actacgagct
gcactaaccc
agaacaagga
ttttctette
aaagcttttg
ccecteecagg
agttgaaaaa
caaggttctg
aggtgctagg
cgggcggate
tctactaaaa
tcaggaggct
gattgcgeca
aaaaaaaaaa
gccagcccag
aagcagtcaa
gcaccaacca
acaccatggt
aagtgaatga
agaggcatct
caccccatat
caggccaaat
acatgcatga
gtcatctctg
gagcaagcct
acatccagtc
gcttgttgtt
ttctecagtct
ttccaaacca
gctgtgaatg
cttatggtgg
ccaactctce
gcteccagega
agtgctggec
ctcaaaaagce
cctetgtecg
cccagttcce
caacaacact

ggactacaga
agaccgagtc
ctgcaacctc
gattacagac
ttcatcatgt
cctcccaaag
gaattaagaa
cctttatagt
atacctgaaa
gattgaagaa
ttgtttttag
tttgtaaagce
gggatagata
gggccagata
agaaagggag
tcteageact
cctgggcage
gagctgatta
aaatgaattg
tgetggtgtt
gcagcaggga
acccaccaga
cgttgtaaat
ttgtcacctt
cccagctage
tgaataaata
tctatctaga
ccgggegtygg
acgaggtcag
atacaaaaaa
gaggcaggag
ctgcactcca
gaagggatca
agacttgcca
cttgatcaca
tagacagatc
tataattata
atgcattcat
ccacctacac
gtcagtgtaa
ccttggagtc
cacttccaaa
ttettttece
aggtacgaag
ctgctgacta
tgttgacage
tttcagttte
ggacactacc
ccaaagccat
ttggttgggt
caaagggcac
tggtgetgece
cacccagtcc
agaaggagag
cctttacaag
gtgacgaggce
acttccctge

tacacaccac
ttgctctgtt
cgccttecag
atgcaccacc
ttgtcaggct
tgctgggatt
ataaaataaa
aagattttce
gatatcagaa
gggttacaac
atagtgattt
atcattcact
aatgaatggg
aagtatggaa
taatcaaaat
tagggaggce
agaacaagac
agagaaaatc
cagaaggagc
gctgaggget
ggggaagctg
tcggtggett
aacctttaag
ttaagaccta
cttgccaact
gtggtcagtc
gccagtgaag
tggctcacge
gagatcgaga
ttagcectgge
aatggcgtga
gcctgggtga
ggtgctgaga
tccatcacct
gccaagactg
ctagtcattc
atgtattttt
gagtgctttg
tgcaagaagt
atccttgtta
ccaggggcag
gactccctcec
gcctceectag
aggggtggtg
tttgacccce
ttggaaaggg
atcatttgca
ctgagatctg
tecteceecte
tttttggttt
acccctgggg
caggcctcetc
atgctccagg
tgagtgccett
ggagaagaca
tcaaaaactt
cggaatgaac
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catgcccage
gcctaggetg
gttcaagcga
acacctggcet
agtctctaac
acgggcataa
ttacattaat
aggctttttce
ccatcatatt
tagattggta
ctcagaggaa
tccagtagaa
agaatggaaa
acggtgaata
aagatagatg
aagacaggag
cccatctcta
ccacttactt
gtcaaaaact
gggaagaagg
tgtggccagyg
cttecttetce
cctaactttg
aacattgatc
ccectgggaat
gagatctggc
ggcaacaatt
ctataatccc
ccatcectgge
gtggtggtygg
acccgggagg
cagagcgaga
aatggagtgg
cgagtctata
ttcactctta
ctagacacga
gagccccecat
caacataaat
ggtaaccgaa
cctatctcgt
ccacaccact
atagcgacac
ttagcatcca
gggggcaggg
acaacaatgg
aagatcttat
caaacttgtg
cacagtcaga
tttgggcagt
togtttttttt
ctgagtctcc
ggtgctccat
gtcaggcgga
tcectectaa
acagaaagag
gatcacatgc
tgtcecgtgaa
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taatttttec
gagtgagtac
ttctcctace
aattttgtat
tcctgaccce
gccaccatge
gagaagtaga
ctgtagcagt
tgcttecctac
ctcaccatac
cagaagataa
gatcacagtg
aattagagca
atatggaaga
taggctggge
gatctcttga
taaaaaaata
tcecttacag
gggagagctt
taagctgact
gcctteecect
ttectctecte
ggtgaagtta
ataactcact
ttagtttctg
agacagggac
gccaaaagac
agcactttgg
taacacggtg
gcgecctgtag
cggagcttgce
ctccatctcea
catggagtca
tgttgttgtc
gtggacttga
aacttgggga
ggtggcaggt
tatcattgte
aaagaataga
gtgtgttatt
gccattacce
cctttetgtt
ggctggccag
ccactcaaca
gtatccttaa
gcecettttett
agcatcagag
aggacggcag
gcecatggatt
tttaagtttc
agggccccce
cteccgecetcee
gctgctgagt
agctgaatcc
ggacaagagyg
ttgaatggag
tggtctctgt

59340
59400
59460
59520
59580
59640
59700
59760
59820
59880
59940
60000
60060
60120
60180
60240
60300
60360
60420
60480
60540
60600
60660
60720
60780
60840
60900
60960
61020
61080
61140
61200
61260
61320
61380
61440
61500
61560
61620
61680
61740
61800
61860
61920
61980
62040
62100
62160
62220
62280
62340
62400
62460
62520
62580
62640
62700
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caagcgggce
tgcagacgtc
gacaaacccg
gctaccctta
tggagcaatc
cagccttcaa
agcaaggaga
ctccaactcc
agagggcaca
atggacccca
ctatagcaac
ttgctaggtt
cccatctccec
attcaaaaaa
tgggctaagg
gcttagtatt
tgtggcaact
gtcctcactt
cgggcacagt
cctgaggtca
aaataccaaa
ctgagacagg
cattgtactc
caaatggggc
cagtggcgcea
ctcaggagtt
aaacaaaatt
ggtgggagaa
gcactccgge
gagcccagcc
gagtgacaga
gtctctaaaa
cggttaagaa
tgtcagatgt
tagacaaaat
atgacacacc
cttctaaatg
tgacaagatg
tgcatctgtt
tttacataag
aggcaggggce
gaaaccccgt
tcececagetac
agtgagccaa
dadaaaaaaaa
attttatatc

<210>
<211> 516
<212> DNA
<213> H.

12

<220>

<400> 12

gtctcecettg
tgccttggea
gaagatcaga
gtatttatta
agaacttcag
gaatcagaag
tcatttggag
tttcagccac
tgaacagctt
gcatttaagt
tcattggtgg
ttgctacatg
tagcccacce
ctctctecca
aagtatcagc
tttttgattc
aaaccaatcg
ctagatctca
ggctcacgcece
ggagttcaag
aattagccga
agaatcacct
cagcctgggce
aaacagtcta
tgcctgtaat
tgagaccagg
agccgggeat
ttgcttgage
ctgggtgaca
caggagtttg
gcgagactcc
agaagccaca
agcacttaaa
cacataatta
caaattgtcc
ttggattaaa
agtcactgag
ggacagcaac
acttaagttt
agaaagaggc
gggtggatca
ctctactaaa
tggggagget
gatcgcacca
agagagagag
tgagcaagga

sapiens

gcccagagac
tcctettgaa
tgcaattgct
ctaacctccce
gtgtgactct
aaaggccaag
ctecttgggte
atgccccagg
gccagggatg
gaccttctga
tagccatcaa
acgggttgtg
ccctceccaa
ggacctcgga
actagaaatt
aaggctcaga
gtgtgttctt
gccattctaa

tgtaatccca

accagcctgt
gcgtagtgac
gaaccccaga
aacaagagca
gtgtaatgga
cccagaactt
ctgggcatca
gatggtgcat
ttgggaagte
gagtgagacc
aggctgcaat
atctctttaa
gaaatgttta
cagaagcaga
ctttecgtaat
tattgtgact
acgggaatca
catcactagt
aaaatcatgg
gtaagacagt
cagacatggt
cctgaggtcea
aatacaaaaa
gaggcaggag
ctgcactcca
agagaaagaa
gtttaaatga

ggagtgtggyg
taggaagatc
cccatcaggg
ttaagcagcea
agcaaggctce
gtgctggact
agagaaaatg
ctctcgetge
ggcagcccaa
tcttggaaaa
gcacttccca
agacttctgt
ctcectetet
tgaccatact
gggcagtctt
aggaatggtg
gatgcgggtc
ctcatatgtt
gcactttgag
ccaacatggt
gggtgcecegt
ggcagaggtt
aaactccgte
tcaaattaag
tgggaggcca
tagcaagacc
gcctgtagte
gaggctgcag
ctgtctcaaa
gagccatgat
aaacaaacaa
aaaacttcat
ggctaattca
agctcagatt
cttctaaaaa
catcttaaag
gacaagtctc
cttaggatcg
gcecctgagac
gtctcacacg
ggagttcaag
ttagccggge
aatcacttga
gcectgggtcea
atagaagaga
gactagttta

agtgattccce
gttccacctt
aagaacccta
acagcctaca
atctttctge
gttactgact
agaaaggaca
cctgtggaca
cagcactttt
acagcgtctt
ggatctgctc
ttgatcactg
gtgcattttc
cagacgtgtg
aatgttgaat
cgtggettcec
aacatttcca
cccaattacc
aggctgaggt
gaaaccccca
aatcccagcet
gcagtgagcet
tcaaaaaaaa
attctctgece
agacgggatg
tcatctctac
tcagctagtt
tcagccctga
aaaaaaaaga
ttcccactge
aaaattatct
cgacttagcc
gtgtcacatg
agaatggcta
tgaagatgaa
ctaaaaatga
gggtgagegt
acaagaagtt
ctctagagaa
tttaatccca
actagcctgg
atggtggcag
acccggggga
cagagtgaga
agagccatct
gattgtctgce

PCT/US2003/035903

aactccttte
ctacgcaatt
tacttggttt
aagagatgct
ccggetacat
tggatcccaa
gagccagcgg
ggatgaggac
cctcttetag
ccttetttat
caacagaata
tgaaccaacc
taagtgggac
acctccatac
gctgetttet
ctgtcccagt
aaagtggcta
aaggggtgge
ggtaggatca
tctctactaa
actcaggagg
gagatcacgc
aaaaaaatta
cagccgggca
attgcttgag
taaaattcaa
ggggagctaa
ttgtgccagt
ttctgtgtca
actccagcct
gaatgatcct
tgagtcataa
aggaagtagc
ccceattcete
gagctattta
acctgcaagce
aaatgggtca
daaaaacagc
aagatgtttg
gcactttggg
ccaacatggt
gcgcctataa
cagaggttgt
ctccatctca
tggcagggtt
tgat

tetgtggaag gtttggaggg gagagagggg cagctggatg ctcttgggeec acggtcgece

27

62760
62820
62880
62940
63000
63060
63120
63180
63240
63300
63360
63420
63480
63540
63600
63660
63720
63780
63840
63900
63960
64020
64080
64140
64200
64260
64320
64380
64440
64500
64560
64620
64680
64740
64800
64860
64920
64980
65040
65100
65160
65220
65280
65340
65400
65454

60
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ctgatctctg
gcatctecttt
ggaccagcag
gccagetgge
cgaccacccg
gggtctcagce
ttttcagact
acacgccaga
<210>
<211> 219

<212> DNA
<213> H.

13

<220>

<400> 13

cgecctettee
gtgcgggett
ctgggcacag
tcctgggage
tggggcetggyg
cactctcaga
gtcagcatca

aatatcecttt

sapiens

tcectgeteeg
taattgccat
ccaatgccag
gctgcceccacc
ggaggttgge

ggcttattca

ataaggccat

ggatgttget

ggagaaataa
gttgttgtge
gcagtggtgce
tctgcecccea
tggaggagga
tctecatcecte

taatacgcag

tggaag

tgtttceccectg
caagggagtg
ccactcccte
gctgggegee
gaaaggggcyg

cttteccctce

gaagtggcetg

PCT/US2003/035903

ggggatgaaa
agtggcggeg
aggacgccca
tgcaaggaac
ggctctggga
ccecttettgt

taaaggaaaa

120

180

240

300

360

420

480

516

gaggtcgatc tcaggattta ctcttcactg tgttgagcag gaaagttagg tggctgetet 60

gtcecectaca tggggctgat gaagacaccc agcacccctce aggtccttet ccacccctag 120

gttgaaagat ctgttctacc gctccagcaa cctgcagtac ttcaagegge tcattcagat 180

cccecccagetg cctgaggtaa gecatgcccaa ccacacacce 219

<210> 14

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 14

cgtattaatg gccttattga 20

<210> 15

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 15

tcectgegtat taatggecett 20

<210> 16

28
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 16
ccacttcctg cgtattaatg

<210> 17

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 17
catcctgctc atgtcactca

<210> 18

<211> 20

<212> DNA

<213> Artificial Sequence

A
<220>

<223> Antisense Oligonucleotide

<400> 18
gccccacatc ctgctcatgt

<210> 19

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 19
aggtggcecce acatectget

<210> 20

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 20

PCT/US2003/035903

20

20

20

20
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cgctcaggtg gccccacatce 20

<210> 21

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 21
tacccctege tcaggtggece 20

<210> 22

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 22
ttttggtgtg gtactccatc 20

<210> 23

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 23
gggatttttg gtgtggtact 20

<210> 24

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 24
aacctgggat ttttggtgtg 20

<210> 25

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

30
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<223> Antisense Oligonucleotide

<400> 25
tccagcctceg tccagcectgge

<210> 26

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 26
taactggaaa aagttgttca

<210> 27

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 27
aactgctcca tgaagcggtc

<210> 28

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 28
aacagatctt tcaactttgt

<210> 29

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 29
tccatgaggt catcettetce

<210> 30

<211> 20

<212> DNA

<213> Artificial Sequence

31
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20

20

20

20

20
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<220>
<223> Antisense Oligonucleotide

<400> 30
ccatgtccat gaggtcatce

<210> 31

<211> 20

<212> DNA

<213> Artificilal Sequence
<220>

<223> Antisense Oligonucleotide

<400> 31
tcatcaaact tgttgtcaaa

<210> 32

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 32
tgtgccttca atccactgat

<210> 33

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 33
ttcttcegeca gcaggtcage

<210> 34

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 34
acctgtttgg tcacctctge

<210> 35

32
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20

20

20

20

20
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 35
caggctgect tgcagaacct

<210> 36

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 36
gggcaggcca gatactgget

<210> 37

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 37
cttctgggea ggccagatac

<210> 38

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 38
tgccatactg cttacaggcec

<210> 39

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 39

PCT/US2003/035903

20

20

20

20
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tccetettee teccagggagg

<210> 490

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 40
gcaggagctc ctcgceccgatg

<210> 41

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 41
ggatgctgta cccctgecge

<210> 42

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 42
agctgcatcc accatgacag

<210> 43

<211> 20 !

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 43
tgcagccaca agctgggetg

<210> 44

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

PCT/US2003/035903

20

20

20

20

20

34
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<223> Antisense Oligonucleotide

<400> 44
agaggcctge tgcagctggg

<210> 45

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 45
ccecgagagg ccectgetgeag

<210> 46

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 46
tcactcecceg agaggectge

<210> 47

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 47
ctggttcact cceecgagagg

<210> 48

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 48
gtggcctggt tcactccceg

<210> 49

<211> 20

<212> DNA

<213> Artificial Sequence

35
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20

20

20

20

20
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<220>
<223> Antisense Oligonucleotide

<400> 49
ccggaaatgg ttgaggecac

<210> 50

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 50
atttgccgga aatggttgag

<210> 51

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 51
gtcatgcttg agaagtccat

<210> 52

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 52
ttcttcccag ccctceageaa

<210> 53

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 53
gggtgttggt ttggctctat

<210> 54

PCT/US2003/035903

20

20

20

20

20

36
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 54
tcggcactgg gtaatggcag

<210> 55

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 55
ggcagcactg gccagcctgg

<210> 56

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 56
tcctectatta aggataccca

<210> 57

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 57
tgctcacaag tttgtgcaaa

<210> 58

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 58

PCT/US2003/035903

20

20

20

20
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tgaccctgga gcatggactg

<210> 59

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 59
aaaggcactc actctcctte

<210> 60

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 60
ggacagttca ttccggcagg

<210> 6l

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 61
tcaagaggat gccaaggcag

<210> 62

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 62
ccaagtatag ggttcttccce

<210> 63

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

PCT/US2003/035903

20

20

20

20

20
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<223> Antisense Oligonucleotide

<400> 63
tgattgctce aagcatctcet

<210> 64

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 64
tgaagttctg attgctccaa

<210> 65

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 65
ctgacccaag agctccaaat

<210> 66

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 66
tggctgaaag gagttggagce

<210> 67

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 67
agctgttcat gtgcectetg

<210> 68

<211> 20

<212> DNA

<213> Artificial Sequence

39
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20

20

20

20

20
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<220>
<223> Antisense Oligonucleotide

<400> 68
gatcagaagg tcacttaaat

<210> 69

<211> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> Antisense Oligonucleotide

<400> 69
ccgtecatgta gcaaaaccta

<210> 70

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 70
gaagtctcac aacccgtcat

<210> 71

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 71
atgcacagag agggagttgg

<210> 72

<211> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> Antisense Oligonucleotide

<400> 72
atggaggtca cacgtctgag

<210> 73

40
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20

20

20

20

20
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 73
gcttecttttt agagacagga

<210> 74

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 74
acactgaatt agcctctget

<210> 75

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 75
gggtagccat tctaatctga

<210> 76

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 76
ttaagatgtg attccegttt

<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 77

41
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20

20

20

20
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cactagtgat gctcagtgac

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

<400>

78

20

DNA

Artificial Sequence

Antisens? Oligonucleotide

78

aggaactcac gttcgggtgt

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

<400>

79

20

DNA

Artificial Sequence

Antisense Oligonucleotide

79

agagactcac tttggtgtgg

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

<400>

80

20

DNA

Artificial Sequence

Antisense Oligonucleotide

80

taatcaagtt caatgatcac

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

<400>

81

20

DNA

Artificial Sequence

Antisense Oligonucleotide

81

gcccataaaa ggcctgagcet

<210>
<211>
<212>
<213>

<220>

82

20

DNA

Artificial Sequence

42
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20

20

20

20
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<223> Antisense Oligonucleotide

<400> 82
ttggactcac ttctcatcct

<210> 83

<211> 20

<212> DNA

<213> Artificlal Sequence

<220>
<223> Antisense Oligonucleotide

<400> 83
cctctgeatt ctgcaaaaga

<210> 84

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 84
ttcatccteg ttaattaage

<210> 85

<211> 20

<212> DNA

<213> Artificial Seguence

<220>
<223> Antisense Oligonucleotide

<400> 85
ctctgctgat atctacagga

<210> 86

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 86
catggcaatt aaagcccgea

<210> 87

<211> 20

<212> DNA

<213> Artificial Sequence

PCT/US2003/035903

20

20

20

20

20
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<220>
<223> Antisense Oligonucleotide

<400> 87
ggcacaacaa catggcaatt

<210> 88

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> Antisense Oligonucleotide

<400> 88
gcattggctg tgcccagcetg

<210> 89

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 89
ggatgagatg aataagcctc

<210> 90

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Antisense Oligonucleotide

<400> 90
ggtgtcttca tcagccccat

<210> 91

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Oligonucleotide

<400> 91
tgtgtggttg ggcatgctta

<210> 92

PCT/US2003/035903

20

20

20

20

20
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<211> 20
<212> DNA
<213> H. sapiens

<220>

<400> 92
tcaataaggc cattaatacg

<210> 93

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 93
aaggccatta atacgcagga

<210> 94

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 94
cattaatacg caggaagtgg

<210> 95

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 95
tgagtgacat gagcaggatg

<210> 96

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 96
acatgagcag gatgtggggc
<210> 97
<211> 20

<212> DNA
<213> H. sapiens

<220>

<400> 97

45
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20

20

20

20

20
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agcaggatgt ggggccacct 20

<210> 98

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 98
gatgtggggc cacctgageg 20

<210> 99

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 99 :
ggccacctga gcgaggggta 20

<210> 100

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 100
gatggagtac cacaccaaaa 20

<210> 101

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 101
agtaccacac caaaaatccc 20

<210> 102

<211> 20

<212> DNA

<213> H. sapiens

<220>

<400> 102
cacaccaaaa atcccaggtt 20
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